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with a view of recommending that it be printed.
It contains much valuable information concerning the geography, topography, geology,
meteorology, zoology, ethnology, history, and statistics of the country through which Captain
Simpson explored a route from Camp Floyd, in the vicinity of Salt Lake City, to Carson City,
Nev., which was afterward known as " Simpson's route."
This was an original route, i. e., it had not been before explored, and as it shortened the distance from the East to San Francisco more than two hundred and fifty (250) miles, it was at once
adopted by the overland mail, the pony-express and the telegraph.
The report also contains a description of an exploration for a wagon-road from the valley of
the Tiinpanogos Biver, over the Uintah Mountains, to the Green Fiver, and a translation from the
Spanish of the narrative of Fadre Escalaute of his remarkable journey from Santa Fe to Utah
Lake and return by way of Oraybe (one of the villages of the Moquis), Zuiii, and Acoma, in
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Government or the public.
I would therefore respectfully recommend that it be printed at the Government Frinting-Office,
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Very respectfully, your obedient servant,
GEORGE H. ELLIOT,
Major of Engineers.
Hon. WM. W. BELKNAP,
Secretary of War.
Approved:
By order of the Secretary of War.
H. T. CROSBY,
Chief Clerk.
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LETTER OF TRANSMITTAL.
WASHINGTON,

February f>, 1MJ1.

SIR: Under date of December 28, 1858, I had the honor to submit to the headquarters of the Department of Utah a map and report of my explorations and opening, under instructions from Bvt. Brig. Gen. A. S. Johnston, commanding the department, of a new wagon-route from ('amp Floyd to Fori Bridger, Utah, by the way of
Timpanogos River Canon and White Clay Creek, and of my explorations west oi'
Camp Floyd, as far as Short Cut Pass, preparatory to more extended explorations
during the ensuing year for a direct wagon-route from that post to ('arson Valley*
I have now the honor to submit a report and map of my explorations and opening, in 1859, of two new wagon-routes across the Great Basin of Utah, from Cam])
Floyd to Carson Valley, by means of which the traveling distance from Camp Floyd
to San Francisco, when compared with the old Humboldt River route, lias been shortened, in the case of my more northern route, 2s:\ miles, and in the case of my more
southern route, 254 miles.
The orders of the Hon. John B. Floyd, Secretary of War, sanctioning the explorations, and the instructions of General Johnston, commanding the Department of Utah,
directing the movement, will be found inserted in their proper place in the sequel.
The report will be found also to include the exploration, by direction of General
Johnston, of a new pass from the valley of the Timpanogos River over the Uintah
range of mountains into the Green River Valley, by means of which, it is believed,
a wagon-route can be obtained thence to Denver City, in Kansas, and thus, by this
route, in connection with my route across the Great Basin, a more direct route be
obtained across the continent to San Francisco than any which at the present time
exists.
The above are the most notable results of the expedition, but embraced in the
report will be found information respecting the history, ge< »graphy, topograph}', geology,
meteorology, botany, zoology, ethnology, ami statistics of the country traversed, which
will not be without interest, as 1 trust, to the scientific as well as popular mind.
All these subjects are indicated in the Table of Contents, and under each head, in
the report, will be found presented the discussions, descriptions, pictorial sketches,
* This report forms SenatelisTDoc. No. 40, 35th Cong., 2d Sess.
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diagrams, and tables necessary to an elucidation and comprehension of the various
topics growing out of the explorations.
To my assistants, Lieuts. J. L. Kirby Smith and H. S. Putnam, of the Corps of
Topographical Engineers; Mr. Henry Engelmann, geologist, meteorologist, and botanical collector; Mr. Charles S. McCarthy, taxidermist; Messrs. Edward Iagiello and
William Lee, chronometer-keepers and meteorological assistants; and Mr. H. V. A.
Von Beckh, artist, I hereby tender my thankful acknowledgments for faithful and
efficient services rendered. The work performed by each will appear generally in the
sequel, to which I refer for proof of the useful character and merit of their respective
labors.
Lieutenants Smith and Putnam having, under my instructions, had an opportunity
to practice for more than a month with the sextant, astronomical transit, unifilar magnetometer, and dip-circle, at Fort Leavenworth, before the Utah forces destined for
Utah in the spring of 1858 took up the line of march for that Territory, and practicing
with these instruments again on the march to Utah, they became so dexterous in their
use as to make it unnecessary for me to have anything more than a general supervision
over their observations subsequently across the Great Basin. To Lieutenant Smith,
therefore, were intrusted the daily observations with the sextant for latitude and longitude, and to Lieutenant Putnam the occasional observations with the transit of moon and
moon-culminating stars for longitude, and with the magnetometer and inclinometer, or
dip-circle, for the intensity, declination, and dip of the magnetic needle.
In the "lunars" for longitude both would assist me, three sextants being used,
they taking the altitude and I the angular distance, and all at the same instant of time.
The other duties performed by these gentlemen will appear noted in the mention made
in the journal of the organization at Camp Floyd of the expedition.
The very valuable contributions to my report by Mr. Henry Engelmann, in
respect to the geology and meteorology, and by Mr. F. B. Meek, of the paleontology
of the country, from Fort Leavenworth to the Sierra Nevada, and especially of that
hitherto terra incognita in these respects, the Great Basin of Utah, I feel assured, will
be readily acknowledged by all who take an interest in such subjects.
To Mr. Von Beckh I am indebted for the original sketches of scenery, and to
Mr. John J. Young, of this city, for the very handsome manner in which they have
been elaborated and perfected in the office for my report. I earned out with me a
photographic apparatus, carefully supplied with the necessary chemicals by Mr. E.
Anthony, of New York, and a couple of gentlemen accompanied me as photographers;
but although they took a large number of views, some of which have been the originals from which a few accompanying my journals have been derived, yet, as a general
thing, the project proved a failure. Indeed, I am informed that in several of the Government expeditions a photographic apparatus has been an accompaniment, and that
in every instance, and even with operators of undoubted skill, the enterprise has been
attended with failure. The cause lies in some degree in the difficulty, in the field, at
short notice, of having the preparations perfect enough to insure good pictures, but
chiefly in the fact that the camera is not adapted to distant scenery. For objects very
close at hand, which of course correspondingly contracts the field of vision, and for

every objec
In my jud<
artist, who

I must also express mv thanks to Maj. Frederick Dodge, the General Government agent of the Washoe* and Pi-Ute Indians, for information in relation to these
Indians and the vocabularies of their languages, to be found appended to my report.
The courteous treatment of my party by this gentleman on our arrival at Genoa, in
Carson Valley, and afterward, was a cordial which can never be forgotten.
I also present my grateful acknowledgments to Mr. Edward M. Kern for his very
valuable journal of his exploration of the Humboldt River, Carson Lake, and Owen's
River and Lake in 1845, under Capt, John C. Fre'mont, Corps Topographical Engineers, now for the first time given to the public. The fact that this exploration under
the authority of the War Department was the original source of the information and
maps which we have of this particular portion of our country, gives it a peculiar value
which all must acknowledge.
I would also draw attention to the map, synopsis, and extracts from the diary of
Father Escalante's journey from Santa Fe to Utah Lake, and thence back to Santa
Fe, by way of the Mpqui country and the Indian pueblos of Zufii and Acoma, in
1776-77, by Mr. Philip Harry, of the Bureau of Topographical Engineers. Mr.
Harry, at my solicitation, has done good service in the cause of geographical history,
in translating the manuscript of this Spanish Franciscan monk, and now for the first
time presenting extracts from it to the public, with a sketch plotted by him from this
father's notes. The manuscript was kindly placed at my disposal for the purpose
stated by Col. Peter Force, of this city, wiiose wTell-stocked library has before been
drawn upon by officers of our corps for information in relation to the early history of
our country. In the introduction to my report, it will be noticed that, before giving
a general description of the physical characteristics of the Great Basin, I have gone
fully into the history of all the explorations that have been made in it from the time
of Escalante to the present period, which I trust will not prove unacceptable to all
who take an interest in such researches.
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I must also express my acknowledgments of cheerful service 'rendered by my
assistant in the office, Lieut. Charles R. Collins, Corps Topographical Engineers, and
Mr. J. R. P. Mechlin, of this city, in the aid they have given in the computation of
scientific data and the draughting of the maps and profiles which accompany my
report.
I should also fail in my obligations did I not bring to the notice of the War Department the very valuable assistance I received in the prosecution of my duties in
the field from Lieut. Alexander Miirry, Tenth Infantry, the commander of the escort
accompanying the expedition. Lieutenant Murry is an officer of great energy, and
zealous in the promotion of the best interests of the service; and it is a gratification
to me to present him thus honorably to the consideration of the Government.
I have the honor to be, sir, very respectfully, your obedient servant,
J. H. SIMPSON,
('aptain Corps Topographical Engineers, United States Army.
ABERT,
Chief Corps Topnijraphh-aJ Fnaineers.

Col. J. J.
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INTRODUCTION.

The country known since the date of the explorations of Fremont, in 1843 and
1844, and by his appellation, as the Great Basin, has been, since the days of Fathers
Sylvester Velez Escalante, and Francisco Atanacio Dominguez, in 177(>, one of great
interest* This interest has grown out of the circumstance of its reported inaccessibility from extended deserts, its occupancy by Indians of an exceedingly low type,
and the laudable curiosity, which prevails in the minds of men, to know the physical
characteristics of a country which has so long remained a terra incognita.
This Great Basin has a triangular shape, nearly that of a right-angled triangle,
the mountains to the north of the Humboldt River and of Great Salt Lake constituting
the northern limit or border, and forming one leg of the triangle; the Sierra Nevada,
or western limit, the other equal leg; and the Wahsatch range at the eastern, and (in
continuation) the short mountain ranges and plateau country to the north of and not
far distant from the Santa Fe and Los Angeles caravan or Spanish trail route to the
southeast, the hypothenuse. These limits are embraced approximately within the
111th and 120th degrees of west longitude from Greenwich, and the 34th and 43d of
north latitude, or within a limit of nine degrees of longitude and nine of latitude.
The earliest records we have of any examination of any portion of this Basin is
derived from the journal of Father Escalante, descriptive of the travels of himself
and party in 1776-77, from Santa Fe to Lake Utah (by him called Laguna de
nueska SeTiora de la mcrced de Tiniptuiorjoti/eSj and also Lake Timpanogo), and thence
to Oraybe, one of the villages of the Moquis, and back to Santa Fe". A manuscript of
(a) Humboldt, in bis "New Spain," translated by Jobn Black, vol. I, second edition, London, ltil4, chap. U, p.
22, says: "These regions," referring to those between the Colorado and Lake Timpanogos (Utah Lake), " abounding
in rock-salt, were examined in 177? by two travelers, full of /en! and intrepidity, monks of the order of Saint Fram is,
Father Escalante and Father Antonio Velez." According to the manuscript narrath e of these travels by Father Escalante, referred to subsequently in this report, and which I have ooraulta 5 I ad thai Fi Tax Francisco Atanacio Dominguez, and not Velez, was associated with Escalante in these explorations, and that no such person as Velez accompanh d
the expedition. It is something singular,
jeala f>. Can it be that
Humboldt has fallen into the error of making two distinct persons out of this father's name, and of omitting that ot
Dominguez altogether ? Or did a monk by name Antonio Velez explore this same region separately from the others
and in the same year 1 I notice, also, that Humboldt dates Escalante's journey A. D. 1777. The manuscript shows that
it was commenced July 29, 1776, and t
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this journey in the Spanish language is to be found in the rare and valuable library of
Col. Peter Force, city of Washington, to which, agreeably to his well-known liberality,
I have had ready access, and from which has been extracted for this report the valuable summary to be found, marked Appendix R, and for which I am indebted to the
zealous co-operation of Mr. Philip Harry of the Bureau of Topographical Engineers.
There will also be found in Mr. Harry's paper an extract from the manuscript, descriptive of Lake Utah and its valley, which Escalante explored as far north, doubtless, asthe Timpanogos River (by him called the Rio San Antonio de Padua), and an allusion
to the outlet of Lake Utah into a large body of salt water farther north, without
question Great Salt Lake.
The destination of Escalante, his journal shows, was Monterey, on the Pacific
coast; but being forced, doubtless by the desert immediately west of Lake Utah, to
take the so-called southern or Los Angeles route, which Bonneville's party in 1834
and Fremont in 1844 followed, and finding that, while making a great deal of southing, he had made but little progress toward Monterey, his provisions giving out, and
he fearing the approach of v\ inter, with some difficulty he prevailed upon his party to
abandon the idea of reaching Monterey, and to return to Santa Fe by the way of the
villages of the Moquis and of Zufii. (See the map of his route, Plate I, Appendix R.)
The next authentic record which shows that any portion of the Great Basin system was explored at an eai !y date is to be fownd on the map entitled Appendiente al
Diario queformo el P. F. Pedro Font del Viaye que Uzo a Monterey y Puerto de San Francisco, y del Ytwje que lu-o el P. Garces al M&qui, UP. F. Petrus Font fecit Tubutana anno
1777;" which may be freely translated as t'« >llows: "A supplement to the diary of Father
F. Pedro Font's journey to Monterey and San Francisco, and of Father Garces's to
Moqui, executed by P. F. Petrus Font, at Tubutana, in the year 1777."b
According to this map, it appears that Father Garces traveled as early as 1777
(Humboldt says in 1773)c from the mission of San Gabriel, near the Pacific coast, in
California, to Oraybe, one of the villages of the Moquis, and that his route was along
the Rio de los Matires (evidently, from its position, the Mojave). Fremont and others
supposed that the Mojave was a tributary of the Colorado, and therefore did not belong to the Great Basin system; but this idea was exploded by Lieutenant William(b) A copy of this map is in the Bureau of Top
having been furnished by Capt. E. O. C.
Ord, Third Artillery, from an original one in the archives of (
.resting as showing the large
number of Spanish settlements in Middle Sonora at the time of the travels of Fathers Font and Garces, and the exact
routes explored by them.
According to Humboldt, Father G ;
ersonage in these explorations, and to Father Font were
intrusted the obs.Mvath.ii-. for I.i itude. Greenhow, iu his Oregon and California, 4th ed.,p. 114, speaking of the
fjournals of Friars Escalante and Domingi
es and Font, says, " They are still preserved in manuscript in Mexico, where they have been consulted by Humboldt and other travelers, but they are, from all accounts, of
no value." In n _
,
in a plain, unpretending, direct manner, but it abounds in excellent and apparently just observations and facts; and
it is wonderful that the courses and distances given by him from Utah Lake back to Santa Fe', by way of Oraybe and
Zniii, should plot so correctly, and should agree so well as they do with our present maps. And in regard to the journal
of Friars Garces and Font, Humboldt, in speaking of the Chronica from which he derives his information respecting
the travels of these monks, expressly states that " it forms a large folio volume of 600 pages, and [
of an extract being made from it." He goes on to say: " It contains very a
I ting California, Sonora,
md the bauks
:i. p. 253.)
* (c) See his New Spain, vol. II, page 268.

INTKonrCTlON TO

and that intervening it and the Colorado was a rhl-e whirl, separated these waters.
In this connection, it may be interesting to observe that Bnxnboldt, speaking of
the delay on the part of the Spaniards, notwithstanding their enterprising spirit, in
opening communications between New Mexico and California, holds the following
language:
"The letter post still (at the date of his researches in 1803-'04) goes from this
port (San Diego) along the northwest coast to San Francisco. This last establishment, the most northern of all the Spanish possessions of the new continent, is almost
under the same parallel with the small town of Taos, in New Mexico. It is not more
than 300 leagues distant from it, and though Father Kscalante, in his apostolical excursions in 1777, advanced along the western bank of the river Zaguananas toward
the mountains de Jos Guacaros,uo traveler has vet com,, from New Mexico to the coast
of New California. This fact must appear remarkable to those who know, from the
history of the concpiest of America, the spirit of enterprise and the wonderful courage
with which the Spaniards were animated in the sixteenth century, llcrnan Cortez
landed for the first time on the coast of Mexico, in the district of Chalchinhcuecan, in
1519, and in the space of four years had already eonstnmted vessels mi the coast of
the South Sea, at Zacatula and Tehuantepec,
"In 1537, Alvar Nunez Cabeza de Vaca appeared, with two of his companions,
worn out with fatigue, naked, and covered with wounds, on the coast of Caliacan,
opposite the peninsula of California. He had landed with Paniilo Xarvaez in Florida,
and after two years' excursions, wandering over all Louisiana and the northern part
of Mexico, he arrived at the shore of the great ocean in Sonora. This space which
Nunez went over is almost as great as that of the route followed by Captain Lewis
from the banks of the Mississippi to Nootka and the mouth of the river Columbia.1'
When we consider the bold undertakings of the first Spanish conquerors in Mexico,
Peru, and on the Amazon River, we are astonished to find that for two centuries the
same nation could not find a road by land in New Spain from Taos to the port of
Monterey."2
Humboldt here was undoubtedly in error. The map of Father Font, before referred to, shows that as early as 1777 Father Garces traveled from the mission of San
Gabriel, near the Pacific coast, to Oraybe, one of the villages of the Moquis, in Xew
Mexico, and the inscription on the rock uEl Moro? near Zuiii, in Xew Mexico, an
account and transcript of which I give in my "Journal of a military reconnaissance
from Santa Fe to the Navajo country in lsd!*,"'1 show that there was as early as
171G a communication opened with the Moquis from Santa Fe. The inscription is
as follows: " In the year 171G, upon the 2fith day of August, passed by this place
(d) Pacific Railroad Reports, vol. V, pages 33 and 34.
(e).Pacific Railroad Reports, vol. VII, page 3.
(/) " This wonderful journey of Captain Lewis was undertaken nnd<
EerooB, who by this
important service rendered to science has add(
savans of all nations." (Note by
Humboldt.)
(g) Humboldt's New Spaiu, v.,1. ii, pp. 2SD-290.
(7i) See Sen. Ex. Doc. 64,31st Cong., 1 sess.,p. 123, or same publish. <! \v L ppin. rr Orambo A Co., 1852, p. 104.
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Don Felix Martinez, governor and captain-general of this kingdom, for the purpose of
reducing and uniting Moquis—" (a couple of words here not decipherable). The manuscript of Father Esealante's journal before referred to also shows that there was a wellknown road from Oraybe, via Zuiii, to Smita FV, and which his party followed. These
facts show that at least as early as 1777, and most probably as early as 1773 (the
date according to Humboldt of Garces's journey to Oraybe), there was a communication all the way from Santa Fe', and without doubt from Taos, via Moqui, to San
Gabriel; and, as Father Font's map shows, even all the way to Monterey and the bay
of San Francisco.
The next published account of the earliest discoveries of any portion of the Great
Basin of Utah, which has aided me very much in my historic,!] investigation^ I find,
in the most excellent memoir of Lieut. Gouverneur K. Warren, Corps Topographical
Engineers, United States Army, exhibiting the data and authorities from which was
compiled the map of the United States territory between the Mississippi River and the
Pacific Ocean, intended to illustrate the reports upon the Pacific Railroad explorations.
In this memoir, which shows great labor and research, is a letter to Lieutenant Warren
from Mr. Robert Campbell, a well-known gentleman of Saint Louis, who has been
connected with the fur-trade in the tramontane region of the West. In this letter Mr.
Campbell gives verbatim the statement of Mr. James Bridger,* corroborated by Mr.
Samuel Tolleck, both Indian traders, to the effect that he (Bridger) was the first discoverer of Great Salt Lake, in the winters of 1824 and 1825.k
(i) Lieutenant Warren's Memoir, vol. xi, Pacific Railroad Reports, p. 35.
(Jc) Mr. Bridger further states, in! Mr. Campbell's letter, that " in the spring of 1826 four mea went in skin boats
around it to discover if any streams containing beaver were to be found emptying into it, but returned with indifferent
success." Washington Irving, in his " Bonneville's Adventures," revised edition of 1849, page 186, says: "Captain Sublette,
in one of his early expeditions across the mountains, is said to have sent four men in a skin canoe to explore the lake,
who professed to have navigated all round it, but to have suffered excessively from thirst, the water of the lake being
extremely salt, and there being no fresh streams running into it."
Captain Bonneville doubts this report, or that the men accomplished the circumnavigation, "because," he says,
" the lake receives several large streams from the mountains which bound it to the east."
It would thus appear that Sublette, in all probability, was the person who sent out the four men referred to by
Bridger, in a skin canoe, to explore the lake ; and, though Bonneville doubts the report of the occurrence, yet the testimony of Bridger is corroborative of it, and the circumstance of its being an actual fact that there are no streams coming
into the lake on its west shore, along its whole length, and Captain Stansbury, as he says, in his survey of the lake
in 1850 (see his report, page 103), "bavin
• necessary to make a voyage of fifty miles to obtain a
supply even for a
he thirst of Sublette's party. It may be true that Sublette's party
did not discover the fresh-water streams running into the lake from the south and east which Bonneville speaks of; but
this only shows that they did not explore the lake thoroughly, not that they did not explore it at all. In this connection,
however, I think it proper to insert the following communication of a Mr. W. Marshall Anderson, taken from the National
Intelligencer, which, it will be perceived, claims for both Messrs. Ashley and Provost the credit of prior discovery of
Great Salt Lake to either Bridger or Bonneville:
" 'Among the «thousand and one ' g
oeen City yesterday, were two old flint-lock, smooth >
board by a man who looked <- •
'.

I

'

h went down to the bay by
,| ' Kaintuck' stripe. They M
d as themselves Beingciu

came to America at an early age, in the year 1819, and joined the American Fur Company. In ]->u he aoool
- partner, Colonel Vasquez, to the then unknown wild- of the \
beyond the headwaters of the Platte or Yellowstone. It was on one of these fur-seeking, marauding expedite
the Frenchman, Colonel Vasquez, while out on an excursion, discovered the Great Salt Lake of Utah. The i
extent of the lake, with its mountains and islands, so deceived Vasqnea and his party that they reported to theii
that they had discovered an arm of the Pacific Ocean, and so, indeed, it seemed, for it was years before the ei

INTRODUCTION TO KITOKT AND .KM KNAL.
The next authentic account of any discoveries within the Great Basin 1 find g
in "Bonneville's Adventures," l.y Washington Irving Colonel Bonneville, it w
appear, was the first explorer to' cross, in 1832, the Rocky Mountains into the v;
of Green River, with }r«,,»u«x To quote from Irving:
"On the 24th July, 1833, by his (Captain Bonneville's) orders, a brigade a
men set out from Green River Valley to explore the Great Salt Lake. Thev we
their way, and to keep journals and make charts calculated to impart a knowl
of the lake and the surrounding country. All the resources of < laptain Bonneville
been taxed to tit out this favorite expedition. The eomitrv lvinjr to the southwe
the mountains, and ranging down to California, was as yet almost unknown j 1
out of the buffalo range, it was untraversed by the trapper, who preferred those ]
of the wilderness where the roaming herds of that species of animal -ave him con
atively an abundant and luxurious life. Still, it was said the deer, the elk, and the

"Allow me to call your attention to the above paragraph.
the authority of a Mr. Seth Grant, says that uiy old friend \raaqi
Great Salt Lake, of Utah. The honor could not possibly have b<
ieal fact be now ase, rfained and settled beyond dispute .' Was (
of water? My answer is, no. I not only doubt, but 1 emphatic;
of a century ago I heard the very subject of the priority of ita
letter written hy me in 1-:'?. at the request of the venerable skinner, and published in the 8th volume of the An
Turf Register:
"'Here, for a time, I will end* my description of tin n i alsoftln boundless prairies, and here, too, I will e
hasty letter, after protesting, solemnly pror.
Djustice done to a numerous, brave, and adver
class of our western citizens, by our much admired Irving, or by (
trough him. In the n
Sublette, Fifzpatriek, Fontinelle, Deippes, Bridger, and t
nst the name ' Lake Bonneville,
by the author of ' Astoria' and the 'Rocky Mountains' to that great inland sea, the 'Urimiah' of our continei
the name of Ashley, who had di
been or twenty yean before Captain Bonneville ever crost
mountains, I protest against that name. \\ hat justice, what honor can there he, in claiming the right of namii
' wonder of the western waters' after Bonneville, when it bad been (bund, eircumambulated, and trapped on as e
1820 by Provost! This lake was once called 'Ashley,'and with much more propriety, high and respected as
authority of Irving. ' Fiat justltia.'''
-

•

'

>re.' X,
in life g

ors in 1834. Provost was then
u the hardships and hazards of i

:

JH:

rhom he was the general favorit
"Confidently appealing to

rnvl"

•iemi
M, >n
elf as havi

(I) " Captain Bonneville n
rom the waters of the Atlantic
he Rocky Mountain Fur Compai
n the northeast of the mountain
3 B U

:;t;;i

iM)f the lViei

r passed the crest of the Rocky S
ossed, north of the settled i
Mr. William Sublette, the enterprising leader of
eached the valley of the Wind River, which lies
her.-' (Bonneville's Adventures, rev. ed., p. 61.)
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no danger of lacking food. As a precaution, however, the party halted on Bear River,
and hunted for a few days, until they had laid in a supply of dried buffalo meat and
venison; they then passed by the headwaters of the Cassie River, and soon found themselves launched on an immense sandy desert. Southwardly, on their left, they beheld
the Great Salt Lake, spread out like a sea, but they found no stream running into it.
A desert extended around them, and stretched to the southwest as far as the eye could
reach, rivaling the deserts of Asia and Africa in sterility. There was neither tree nor
herbage, nor spring, nor pool, nor running stream, nothing but parched wastes of sand
where horse and rider were in danger of perishing.
"Their sufferings at length became so great that they abandoned their intended
course, and made toward a range of snowy mountains, brightening in the north, where
they hoped to find water. After a time they came up< >n a small stream, leading directly
toward these mountains. Having quenched their burning thirst, and refreshed themselves and their weary horses for a time, they kept along this stream, which gradually,
increased in size, being fed by numerous brooks. After approaching the mountains it
took a sweep toward the southwest, and the travelers still kept along it, trapping beaver as they went, on the flesh of which they subsisted for the present, husbanding
their dried meat for future necessities.
"The stream on which thev had thus fallen is called by some Mary's River, but
is more generally known as Ogden's River, from Mr. Peter Ogden, an enterprising and
intrepid leader of the Hudson's Bay Company, who first explored it"m
*
*
"The trappers continued down Ogden's River, until they ascertained that it lost
itself in a great swampy lake, to which there was no apparent discharge. They then
struck directly westward across the great chain of California mountains intervening
between these interior plains and the shores of the Pacific.11
"For three and twenty days they were entangled among these mountains, the
peaks and ridges of which are in many places covered with perpetual snow. Their
passes and defiles present the wildest scenery, partaking of the sublime rather than the
beautiful, and abounding with frightful precipices. The sufferings of the travelers
among these savage mountains were extreme; for a part of the time they were nearly
starved. At length they made their way through these, and came down upon the plains
of New California, a fertile region extending along the coast, with magnificent forests,
verdant savannas, and prairies that lock like stately parks. Here they found deer and
other game in abundance, and indemnified themselves for past famine. They now
turned toward the south, and, passing numerous small bands of natives posted upon
various streams, arrived at the Spanish village and post of Monterey."0
It would thus seem that Walker and his party failed in exploring around the west
portion of the Great Salt Lake on account of the desert in that region, and were forced
to take a route along the northern section of the Great Basin to California; and it is
as the Humboldt River, the name Fremont gave it.
(n) Irving is here in error. Walker did not go directly westward from the Swamp (sink) of the Ogden's Kiver (the
Humboldt) across the great chain of California mountains (the Sim L \.-< ei:i . I •• ^ri-ikinir -Muthwardly, continued
down along their east side for nearly 5° of latitude before he crossed them, near their southern termination, by a pass
since known as Walker's Pass. I get this information from Mr. E. M. Kern, the assistant of Fremont, who ten years
subsequently was guided by Walker over this very route. (See Kern's Journal, Appendix Q.)
(o) Bonneville's Adventures, pp. 326-328.
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represented by Irving that on their return they turned the Sierra Nevada at its southern extremity. This being the case, it is likely they took the Spanish trail route, which
Fremont, ten years after, in 1844, followed, and on which, at Vegas de Santa Clara,
he was overtaken by this same Joseph Walker, in charge of a trading-part v.
The next authentic account we have of any explorations of the Great Basin is
from the report by Colonel Fremont of his expedition, in 1S4.V44, to Oregon and
California, through the South l'ass, where, on the lith September, of the former vear,
the first time, the waters of Great Salt Lake.'
Forming an encampment near the mouth of the Weber, he remained in the vicinity a lew days to make some observations and take a hasty sketch of the lake.
Subsequently, in continuation of his expedition, he explored in the following winter from Fort Vancouver along the east base of the Sierra Nevada, or along ,vhat may
be called the northwestern edge of the Great Basin, as far as the vicinity of Johnsons
Pass, where he crossed the Sierra to the valley of the Sacramento. < >n his return east
in the spring of 1844 he turned the Sierra Nevada at its southern extremity, gol upon
the Spanish trail along the Mojave River in the Great Basin, crossed the Rio Virgin
and other tributaries of the Colorado, and, near Las Vegas de Santa Clara, again entered the Great Basin, and explored it along its southern and eastern vd<j;v uV to the
eastern portion of Lake Utah, where lie left it and crossed the dividing ridge into the
valley of Green River.
Colonel Fremont's report shows that in this expedition he had not seen, or did not
care to give heed to, the previously published history and ma]) of the explorations of
Bonneville; for, had he done so, he would probably not have been led into the error
to which he attributed a great deal of his hardships, of constantly looking for the
hypothetical river of Buenaventura, which, as he supposed, taking its rise in the
Rocky Mountains, emptied itself into the bay of San Francisco, and upon which he
expected to winter. His language is as follows:
"In our journey across the desert, Mary's Lake"' [most probably the sink of the
Humboldt, formerly called Mary's River] "and the famous Buenaventura River were
two points on which I relied to recruit the animals and repose the party. Forming,
agreeably to the best map in my possession, a connected water-line from the Rocky
Mountains to the Pacific Ocean, I felt no other anxiety than to pass safely across the
intervening desert to the banks of the Buenaventura, where, in the softer climate of a
more southern latitude, our horses might iind grass to sustain them and ourselves be
sheltered from the rigors of winter and from the inhospitable desert."1
Touching this question, Colonel Bonneville, in a letter to Lieutenant Warren on
the subject of his explorations in and west of the Rocky Mountains, uses the following
language; and as it bears upon the fact as to whom should be accorded the credit of
the discovery of the Great Basin, I think proper to make an extract from it. I find
the letter in Lieutenant Warrens Memoir of Explorations, page 33:
"GILA RIVEE,
"DEAK SIR:

N. MEX., August 24, 1857.

I thank you for your desire to do me justice as regards my map and
,226,255.
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explorations in the Rocky Mountains. I started for the mountains in July, 1832.
*
*
*
I left the mountains in July, 1836, and reached Fort Leavenworth, Mo.,
the 6th of August following. During all this time I kept good account of the courses
and distances, with occasional observations with my quadrant and Dolland's reflecting
telescope.
*
*
*
I plotted my work, found it proved, and made it into
three parts: one a map of the waters running east to the Missouri State line; a second
of the mountain region itself; and a third, which appears to be the one you have sent
me, of the waters running west. On the maps you send I recognize my names of
rivers, of Indian tribes, observations, Mary's or Maria's River, running southwest, ending in a long chain of flat lakes, never before on any map, and the record of the battle
between my party and the Indians, when twenty-five were killed. This party clambered over the California range, were lost in it for twenty days, and entered the open
locality to the west, not far from Monterey, where they wintered. In the spring they
went south from Monterey, and turned the southern point of the California range, to
enter the Great Western Basin. On all the maps of those days the Great Salt Lake
had two great outlets to the Pacific Ocean; one of these was the Buenaventura Kiver,
which was supposed to head there;' the name of the other I do not recollect. It
was from my explorations and those of my party alone that it was ascertained that this
lake had no outlet; that the California range hasiucd all the waters of its eastern slope
without further outlet; that the Buenaventura and all other California streams drained
only the western slope. It was for this reason that Mr. \Y. Irving named the Salt Lake
after me; and he believed I was fairly entitled to it.
*
*
' *
*
*
"Yours, &c,
"B. L. E. BONNEVILLE,
"Colonel Third Infantry.
" Lieut. G. K. WARREN,
"Topographical Engineers"
It would appear from Colonel Fremont's report that it was a favorite purpose of
his, on his return from California, to cross the Great" Basin dim-fig, instead of turning it
at its southern extremity, lie is speaking of what occurred as he was turning the
southern end of the Sierra Nevada, by the Tah-e-chay-pah Pass, to get on the Spanish
trail. "In the evening a Christian Indian rode into the camp, well dressed, with long
spurs and a sombrero, and speaking Spanish fluently. It was an unexpected apparition and a strange and pleasant sight in the desolate gorge of a mountain—an Indian
(r) Colonel Bonneville is here probably in error. On Finley'a map of '
Iphia, 1826), giveu
by Lieutenant Warren in bis Memoir, p.30, and which purports to include all "the recent geographical discoveries" up
to the date stated, the~Buemvnot as one of the outlets of Great Salt Lake into the Pacific, but as
the outlet of Lake Salado, doubtless the Lake Sevier of our present maps. The two rivers which are represented on this
map as disemboguing from the Great Salt Lake Into i be Pacific are the Rio Los Mongos and Rio Timpanogos. The fact
of Father Escalante in 1776 giving the name of Buenaventnni (<> ;i river (»>\ Month- from the plotting of his notes, Green
River) which on Humboldt's map is represented as flowing westwardly into Lake Salado (Sevier) from the Rocky
Mountains, the western limits of which he has left und
ak, to the origin of the Rio Buenaventura,
and of its subsequent hypothetical extension from Lake Sevier to the Bay of San Francisco. It is due, however, to the
accuracy of Escalante to say that he expressly states in his journal that from the manner the Indians spoke of the Sevier
;••;» naventura were
the same stream; though he could not really think so, for the reason that there was not enough water in the Sevier.
He, however, represents that the Santa Ysa I
;i lake, flows out of it westwardly, and this may have
given rise to the idea that it continued to the Pacific.
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id hone equipped after the Span]
of the Spanish missions to the so

present to relinquish the plan, and, agreeably to his advice, after
to continue our intended route along its eastern base to the Spani,
Thus, like Father Kscalante and Walker, Fremont was foiled
the Great Basin, on account of its reported arid nature, and ev
along its southern edge.
"The next authentic account we have of any explorations wit
is to be found in the pamphlet entitled "Geographical Memoir upon
illustration of his map of Oregon and California, by dohn Charles F
the Senate of the United States." ,l This memoir and the accompai
Colonel Fremont entered the Great Basin byway of the Timpano:
down the valley of Utah Lake and its outlet, the Jordan River, to
Salt Lake; turned this lake at its southern extremity: passed W<
Peak to Whitton's Spring; and thence his party was divided, ]\I
Joseph Walker as guide, striking northwestwardly tor the lluinbi
following it down to its sink, and thence striking southwestwardh
the east shore of Carson Lake, to Walkers River; and Colonel Fr
and Godey as guides, and a portion of the party, striking sov
directly across the Great Basin to near Walker's Lake, where tli
Here separating again, Mr. Kern, guided by Walker, proceeded
head of and along Owen's River and Lake, and thence to Walker'
Xevada, where he left the basin and crossed the Sierra into the va
(s) Fr6raont (pp.248 and 2 70 of his Report) calls th isYaiker* Pass,
3S was about 1
me that Walk«
n 1845. The
discoverer of i
• i-endixQ; also Lieutenant W
to the editor of the National
lat Fremont in
at Walker passe
ich is the fa
the other, the Ts
, in 1833, and t
error upon Fremont has arisen, d<>ubtless,froin the circumslranee that he din
>, and that not usual]
> Pass.
(f) Fremont's Report, p. 254..
(M) Senate Miscellaneous Doc. No. 148, 30th Cong., 1st Sess.
(e) Fremont's map represents that he passed from the Duchesne's Fork, up M >;iu> Fork, ami thence aemss tlie
divide to the Timpanogos. This -was a physical impossibility, for Morin's Fork, or White Clay Creek, as it is now
called, is a tributary of the Weber, and instead of running into Dnchesne's Fork, and being thus a trilnr.-.ry of r; e
Colorado, is, on the contrary, a branch tributary of the Great Salt Lake. In other words, Duchesne's Fork and Morin's
Fork are on opposite sides of the divide (the Uintah range), and, therefore, could not both be followed up from the Colo-
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and the Rio San Joaquin. Fremont, on the contrary, traveled northwardly to Carson
River, where he crossed it at the same point as in his preceding exploration; and
thence to Salmon Trout Creek, up which he traveled and crossed the Sierra Nevada,
in latitude 39° 17' 12" N., or 38.2 miles north of his pass of 1844.
For a very interesting account of Mr. Kern's branch expedition above alluded to,
I refer to his journal, (Appendix Q,) now for the first time given to the public, and
which he has kindly submitted to me for this purpose ; and as it goes into the particulars of his exploration of the country along the Humboldt River, Carson, Walker's,
and Owen's Lakes, the plat of which furnished the basis for Colonel Fremont's map
accompanying his memoir, but a detailed report of which the latter has never given,
I consider it ;i valuable addition to the knowledge of the Great Basin, and take this
opportunity of thanking Mr. Kern for it.w
The geographical memoir of Fremont, as already stated, does not enter into the
particulars of his exploration of 1845 and 1846, but only gives a general view of the
Great Basin. This view is graphic, and in the main, so far as my observations extended, just, and corrects some errors into which, from imperfect data, he had fallen
in his previous explorations. The idea which he had entertained of the Basin's being
made up of a system of small fakes ami rirers, scattered orrr a flat eoiorfnj* was found to
be entirely untrue, and, on the contrary, that the mountain structure predominated.*
The long stretch of mountain range, however, which on his map is represented as
being the continuation westwardly of the AVahsatch range, and as separating the
waters of the Great Basin from those of the Colorado, is evidently hypothetical.1*
t-road, which followed the
wing up its valley,crosses the Sierra
lii<h I Tastings and many others who
continued to take. Kern followed this
personally, and besides, he
endeavored to find out who first tracked
ie is the following, which I extract from
ion to Oregon aud
ligrants journeyed
i California and the adjacent
for the reason that in Fremont's memoir it is not made clear that such
ml that his expedition followed it. And I would here remark that it is
•xploring expeditions do not always report when they are following old
wagon-roads, BO that a tuli history <>t the route ma\ be given. Had this he, n done, a great deal of injustice which has
been exercised to other ot'lieers since the explorations of Fremont won Id have been spared, and more liberal and just
Since penning the foregoing, Mr. Kern has courteously furni-died me with the following extract from a letter dated
San Francisco. November :>,. L-oe. from Maj. J. K. Snyder:
in getting them over the mountains.

Moses Sbellenberger remained all winter at the lake with the property, and I

"Our party in 1845 brought wagons through the Johnson's Pass to the headwaters of Bear River, and so on
through the Sacramento Valley, without interruption. This was. probably, the first party that came directly through.
There was no trail or the sign of any where we passed,, from the Oregon road, over the Goose Creek Mountains, to the
head of Mary's (Humboldt) River."
(x) Fremont's Report, p. '2.T>.
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gratification tome to find that his report and map have represented the country so
correctly and have been of BO much service to me. To him and his assistant, the
lamented Captain Gunnison, Topographical Engineers, the public is indebted for a
thorough triangular survey of the (.Jivat Salt Lake; and to them is the credit due of
a complete exploration of the lake, around its entire limits, a feat which Joseph
Walker,byColonel BonnevMeVdirections,attemptecl, as 1M ton state,l,sixteen years pre
viously; but which, on account of the desert lying on its west and the consequent
want of fresh water, he failed to execute. Stansbury, however, extended his explorations into the Great Basin only as far as Pilot Knob, a prominent landmark sixty-four
miles in a due west direction from Great Salt Lake.
The next authentic account of explorations in the Great Basin is that by Capt K.
G. Beckwith, Third Artillery, the assistant of Captain Gunnison in his expedition for
the survey of a railroad-route near the 41st parallel, and who took charge of the expedition after the massacre of Gunnison and a portion of his party by Indians, on Sevier
River, on the 26th October, 1853. The party entered the Great Basin from the valley
of Green River by the Wahsatch Pass and a creek he calls Salt Creek, a branch of the
Sevier;0 and thence they returned to the usually-traveled route from Los Angeles,
and proceeded, by the way of Nephi, Pay son, Provo, &c, to Great Salt Lake City.
In the ensuing year, 1854, Captain Beckwith explored some of the tributaries of
Great Salt Lake and Utah Lake, issuing from the Wahsatch and Uinta Mountains,
and, passing by the southern end of Great Salt Lake, he struck generally a north-oteditor of National Intelligencer, dated June 13, L854, constituting Mia. I'M-. !(.,,,-,- ,,f Reps. No. 8,33d Cong.,2d Sess.,
that he passed right along where he has located this extensive rang..-, and yet he >avs nothing to confirm his previous
report. On the contrary, his language in reference to this portion of Ins runt. i>: •• We found the country a high tableland, hristling with mountains, often in short, isolated hlocks, and sometimesaccun ala< lii toco tiderabk ranges with
numerous open and low passes." I have, therefore, no douht that the repreaei
.u of mountains
on the maps of Utah, by Cotton, Monk, and Mitchell, is a fiction, and should be discontinued.
(c) Messrs. Beale and Heap passed over nearly this same route in 1853, in advance of Captain Gunnison's party,
and after reaching Vegas de Santa Clara, took the Spanish trail route to California. (See Heap's Journal, puhlished by
Lippincott, Grambo & Co., 1854.) This journal gives a statement of Rev. J. W. Brier, in which he represents that he
and a small party found their way, in the fall of 1849, from Vegas de Santa Clara, in a tortuous and, in general, a southwestwardly course, across the southwest corner of the Great Basin to Walker's Pass.
Colonel Fremont, also, subsequently, during the winter of 1853-'54, followed very nearly the ronte of Captain
Gunnison to Grand River, and thence to Parowan and Cedar City on the Spanish trail. Thence his course was directly
west, over the Great Basin to the Sierra Nevada, which, on account of snow, he was obliged to cross over by Walker's
Pass,' some sixty to eighty miles to the southward. (See Fremont's letter to editor National Intelligencer, of June 13,
1854, constituting House Mis. Doc. No. 8, 2d Sess. 33d Cong.)
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west course across the Great Basin to the Humboldt Pass of the Humboldt range;
thence southwestwardly in Euby Valley to the Hasting's Road Pass of this same
range; and thence northwestwardly across the mountains to the south of the Humboldt, to Lassen's Meadows, on the Humboldt River. Thence his course was westwardly through the valley of the Mud Lake to the Madelin Pass of the east range of
the Sierra Nevada, where he left the Great Basin.d It will be noticed that up to this
time this was the most direct exploration which had been made across the Great Basin
from Great Salt Lake City; but yet it was too far north and too tortuous to be of great
value as offering a direct wagon-route to Placerville, Sacramento, and San Francisco.
Besides, as a wagon-route to Lassen's Meadows I believe it has never been used, on
account of its roughness, west of the South Fork of the Humboldt.
The next report we have of an attempt being made to cross the Great Basin
directly from Great Salt Lake City toward Walker's Lake, for the purpose of avoiding
the great detour by the Humboldt River, and getting the shortest route to San Francisco, is to be found in the report of Capt. Rufus Ingalls, United States Army, to the
Quartermaster-General, dated August 25, 1855, giving an account of the movements
of Colonel Steptoe's command to and from Great Salt Lake City. His language on
this point is as follows:
1
'The w^agon-routes across the continent are so very rough in mountainous regions,
and always quite circuitous, particularly from Great Salt Lake City to the Bay of San
Francisco, that Colonel Steptoe took measures to have the country lying directly west
explored for a more nearly air-line road. Two Mormons were engaged as principal
explorers, and directed to explore from the south end of the Great Salt Lake on the
Beckwith route, or near to it, to Carson Valley. This party left the lake in September, and returned the following November. It proved quite an expensive trip, owing,
in my present opinion, to the tricky character of the Mormons. They made a most
flattering report. They said they had discovered a wagon-road along which a command could move with ease, &c, saving 150 or 200 miles. The colonel had not seen
Lieutenant Beekwith's report, nor had he any other information than that given by
his exploring party; but being deeply sensible of the importance to the Territory of
Utah and the overland emigrants of laying out and opening a more direct and practicable road than the crooked ones now traveled, he determined to take his command
and the large wagon-train over this new route.
"As spring approached, however, the chief Mormon who had agreed to act as
guide became rather restive, and evinced an unwillingness to go, which caused the
colonel to distrust him, and shook his confidence in the report he had made of the
road. As a matter of security another party was organized, under 'Porter Rockwell,'
a Mormon, but a man of strong mind and independent spirit, a capital guide and fearless prairie man. He went out as for as the great desert tracts lying southwest of the
lake, and very nearly on a level with it, and found that at that season they could not
be passed over, 'unless with wings,' and returned. It proved fortunate that wo did
not undertake the march with 6. B. Huntington as guide. The march would have
been disastrous; though Rockwell and others are of the opinion that, by going on a
(rf) P. K.E.R., vol.il.
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around the north end of the lake, and thence by the Humboldt to Canon YaHey."0
across the Great Basin toward San Francisco bv the reports which lie had received,
and took the old roundabout road by way of the Humboldt River.'
I have now, as I believe, exhausted the subject of the explorations iu and around
the Great Basin up to the time of my reporting for duty with the army under General
A. S. Johnston in Utah. This history shows that, up to this period, a direct road
toward San Francisco, from Great Salt Lake or ('amp Floyd across the Great^Basin,
had never been thoroughly attempted, but that in every instance, from fear of encountering- reported deserts, explorers had shrunk back from the task. It was universally
believed in Utah that, at this period, not even a Mormon had ventured to cross the
Basin in this direct manner toward Carson or "Walker's Lake, though their settlements
in Carson Valley made such a route so desirable.
Some individuals, more venturous than others, had made a less circuitous bend
than the old route by the Humboldt River, but yet a direct journey across not one
had effected.
It was this failure on the part of others to accomplish this desirable exploration,
as well as the possible advantages of a new and short road to San Francisco, which
stimulated me to submit, through General Johnston, a project of exploration to the
War Department, which had in view the accomplishment of this very enterprise, and
thus, if possible, the opening of a wagon-road which would be of benefit to the Army
and country. This project of exploration is inserted in the first page of my journal,
and to it do I refer for particulars. Suffice it here to remark, it was approved by
General Johnston, and met with the sanction of the Secretary of War, Hon. John B.
Floyd, and upon the authority of the latter the expedition was ordered, and received
the thorough outfit it did at the hands of the former.
The result of the expedition has been the opening of a wagon-route which, starting from Camp Floyd, branches "28 miles distant into two generally parallel routes,
which come together again at a distance from Camp Floyd of 286 miles, and thence
are generally coincident the rest of the way to Genoa, at the east foot of the Sierra
Nevada. The distance from Salt Lake City to Genoa, by my more northern or outward route, and the cuts-off which I made on my return, is 571 miles, and from Camp
(e) See Appendix A, Quartermaster-General's Report, accompanying Secretary of War's Animal Eeport, 1855, vol.
i, part ii, constituting Ex. Doc. No. 1, House of Reps., p. 156, 34th Cong., 1st Sess.
(/) Mr. John Kirk, superintendent of a road-making party, under instrnctions from the Interior Department,
passed over the road from Honey Lake, by way of the Humboldt River, to the City of Rocks. His assistant engineer,
Mr. Francis N. Bishop, in his report refers to the reports of Fremont and Beckwith for information respecting the
country traversed, (gee Report upon Pacific Wagon Roads, by Albert H. Campbell, General Superintendent, Ex. Doc.
No. 108, H. R., 35th Cong., 2d Sess., pp. 36,38.)
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Floyd to Genoa 531 miles. By the old Humboldt route, according' to the itinerary in
Captain Marcy's "Prairie Traveler," the distance from Salt Lake City to Reese's Ranch,
Genoa, is 774 miles; and as Camp Floyd is 40 miles from Great Salt Lake City, the
distance from Camp Floyd to Genoa, by this route, is 814 miles. That is, my more
northern route from Salt Lake City to Genoa is 203 miles shorter than the old Humboldt River route, and from Camp Floyd 283 miles shorter.B By my return, a more
southern route, the distance from Genoa to Camp Floyd is 560 miles, or 29 miles
longer than my outward route; but while longer, m grade, grass, and extent of cultivable soil, it is better. Both these new routes have been since traveled by emigrants
and droves of cattle, and continue to be traveled by them, and upon the more northern
is now running the mail and pony express. The Placerville and Saint Joseph Telegraph Company are now also extending their wires along it, and have already reached,
as I am informed, Fort Churchill, at the bend of Carson River eastwardly from San
Francisco,h and from Saint Joseph, Mo., westward, the telegraph is in operation as
far as Fort Kearney, on the Platte River. The easy connection of my inward or
southern route from Chapin's Spring with Captain < omnison's along the Sevier River
and Grand River will also be apparent, as well as the great advantage of the new
wagon-road pass I explored at the head of Coal Creek, a tributary of the Timpanogos
River, for the extension of my routes over the Uintah Mountains, and by the way of
Duchesne's Fork, White River, and the Middle Park of the Rocky Mountains to Denver
City in Kansas; and thence to Saint Joseph or Leavenworth City. The map herewith, on which will be seen these routes, and the topography of the country traversed,
and to which, in reading the journal, constant reference should be had, has been projected upon the polyconic method on a scale of f^ggg, and the meridians and parallels
of latitude laid down agreeably to data obtained from the tables arranged by Mr. J. E
Hilgard, and published in the annual report of Professor A. D. Baclie, Superintendent •
of the United States Coast Survey, for 1856.
(gr) It will be noticed that in my project of exploiations to the War Department, of January 6,1859,1 stated that
I hoped to shorten the oh
yd, 260 miles. The actual shortening has been 283 miles.
(h) In the above I say i:
rween my routes and the old Humboldt
route, except that to those emigrants who go by the way of Salt Lake City or Camp Floyd, there is no question that my route
are far preferable, being 203 miles shorter in the first case and 283 in the second, and doubtless as good in respect to
hardness, wate:
as regards vrood. To enable the emigrant, however, as he reads my
journal, to institute some sorl
a the routes, I give below some extracts from the reports of different Government
character of the old route along the Humboldt River, and inform him,at tlio
same time, that while on my routes at either end there is some desert country to go over, yet that besides the alkaline
in the case of their taking hence the Carson River route, a desert of 45 miles and another of 26; and in the case of the
Honey Lake route, also a desert of about 60 miles whore there is a scarcity of water and grass. I would also state that
the distance from the Missouri River, riu Sou hi' " <ij at Salt Lakt < t.\. and my shortest route across the basin, is 41
mih-s .shorter than that by Lauders's '• Cur-ori " a i the Carson River route, to San Francisco, and 55 miles shorter than
by his " cut-off" and the Honey Lake road.
Lieutenant Beckwith, vol. ii, P. R. R. Reports, speaking of the Humboldt River, June 4, 1-51, at Lassen's Meadows,
uses the following language:
" We moved camp 6.80 miles dawn the riv< r to a point .selected for crossing it. where it has no bottom-land upon
and many arriving here in u
. !;<im becoming mired. But one of tiechief causes of the loss of cattle by emigrants upon th
m to ea1 the jraaa in the river-bottom,
which is extremely unwholesome. The more experienced stock-drovers to California Bend then cattle back from the
i the nutritious grass of the hills; hut as these are frequently distant from the road and from water, it is
i report to General A. S. Johnston, of October 24,1859, states that he

For the particulars of each day's travel across tin- Great Basin, as well ;
description of the country traversed, I refer to my journal. Hut as a previ<

The tirst tiling which will strike one,'on looking at the map, will },.
number qf mountain ranges which the routes cross in the Great Hasin: ai
appear to him the more remarkable, as the idea has keen generally entertt
the explorations of Fremont in 1843 and 1844 (though, as hefore remark
rected the error in his succeeding' expedition), that this Groat Hasin was a /
scattered over with a system of small tales and rivers, and destitute of mount
fact, on the contrary, is that it is the most mountainous re-ion, considering
we have probably within the limits of our domain: and so far from bekl|
over with a svstem of small lakes and rivers, which seem to implv a ft
number of this kind of water area, it has but a limited number oMakes
almost entirely confined to the bases of the grea
which b
These lakes are, proceeding from north to *
id along theac!!vumivm#m of
the Great Basin, Great Salt Lake, Lake Utah, i
,ake, ami
tall Salt 1Lake, on
K-ee<linothe eastern side of the Hasin ; and on the wes:
to north,
Soda Lake, Owen's Lake, Walker's Lake, the
llumbol. It Lake,
dde tlies e,'tl
Pyramid Lake, the Mud Lakes, and Lake Ala
Kranklin
Lake and Goshoot Lake, which are to be seen to
Ilumboh It range.
I of the I
These constitute all the lakes that have be<
vered in
(ireat H; isin, and
they are all without outlet. Great Salt Lake is TO miles long and from 26 to 39 hroad.
Pyramid Lake and Walker's Lake, the next largest, are both 30 miles long bv 10 wide
All the others are smaller. Pyramid Lake, Walker's Lake, and Utah Lake, which are

tt

' reached Gravelly Ford, on the Humboldt, Pith July, and found - the mosquitoes and tlies very troublesome to the men
and iini nabs mil tbe w itei ver\ mm i i nniv-nated with ilka
II. rooeeded tin ice down tin river 118 miles, and
was ci.YiTMLwab i t

!

i '. t.. i't i ..i iii.d.i it ..ipo^fhle to reach the main stream

for the animal.-,
-v-... v .r>.- i
i I .- r siu tli.-in befor-." ^ See doe. ;n com
panvin- Secretary of War's Report, of 1-C0. S.-..• also the testhmmv of my -aide. Mr. (|„lin hVese, on this point, in my
B) date..i June 12.)
It seems from Mr. Albert ILCamph.-l!'., report to the Secretary of the Interior, of February 19,1859, that Mr. John

th

v.-i\ of Salt I. ik. < r, or
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fresh-water lakes, abound in fine, large trout, and Carson Lake in fish of a smaller
kind. Great Salt Lake, according to Stansbury, contains 20 per cent, of pure salt.1
The principal rivers, which, on account of their width and depth, require bridging
or ferry, in their flush state, during the time of melting-snow, are the Bear, Weber,
Roseaux or Malade, Jordan, Timpanogos, Spanish Fork, and Sevier Rivers, which
have their sources in the Wahsatch Mountains, on the east side of the Basin, and flow
into the lakes near the base of these mountains; the Mojave, Owen's, Walker's, Carson, and Truckee, or Salmon Trout Rivers, which have their sources in the Sierra
Nevada, and flow into lakes at their base and sink; and the Humboldt River, which
flows from east to south of west along the northern portion of the Basin and sinks.
The largest of these is probably the Humboldt, about 300 miles long; and the next,
Bear River, 250 miles long. The others range from about 40 to 120 miles in length.
These streams vary from 50 to about 150 feet in width, and from 2 to about 15 in
depth, depending upon the season and locality.
All the other streams are of small extent; and taking their rise in the many
mountain ranges with which the Basin is traversed (generally from north to south),
they seldom flow beyond their bases, where, in the alluvion, they sink. These streams
are generally so small that you can jump across them, and seldom require bridging.
The large as well as the small streams mentioned, when not brackish, not unfrequently
contain trout.
The trend of the mountain ranges is almost invariably north and south, the limits
of variation being between the true and magnetic north. The mountains rise quite
abruptly from the plain, and from bases varying in breadth from a few miles to about
twelve. These mountain ranges are so frequent and close together as to make the area
between them more like valleys than plains, ami the roads cross them on the average
every 10 or 15 miles. In length they equal the ranges. Longitudinally they are
nearly level, the inclination in portions not being perceptible; sometimes tending
northward and sometimes southward, and, not unt'reqiiently, they are made up of minor
valleys, separated by small ridges or rims. In cross-section they are slightly concave.
The most massive and lofty mountains, commencing at Camp Floyd and proceeding westward, are the Oquirr, Guyot, Goshoot or Tots-arr, Un-go-we-ah, Mon-tim,
Humboldt, We-ah-bah, Pe-er-re-ah, and Se-day-e ranges. Of these, the Tots-arr, Ungo-we-ah, Humboldt, Pe-er-re-ah, and Se-day-e are the most massive and lofty, snow
appearing in patches upon their loftiest portions the whole year round. The lengths
of the ranges in some instances our explorations enabled us to determine were at least
120 miles, and they there extended into unknown regions beyond the field of our
explorations. These ranges attain, in the case of Union Peak, the highest point of the
Tots-aiT or Goshoot range, an altitude above the plain of from 5,000 to 6,000 feet, or
of from 10,000 to 11,000 feet above the sea. In the case of the Oquirr range, the
highest point, Camp Floyd Peak, according to Lieutenant Putnam's measurement, by
theodolite, was found to be 4,214 feet above Camp Floyd: and as this locality, by
barometric measurement, is 4,860 feet above the sea, the peak referred to is 9,074 feet
above the sea. The highest pass was on our return-route and through the Un-go-we-ah
(i) Stansbory's report, " Salt Lake/' pp. 418,419.
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range. By barometric measurement it was 8,140 feet above the sea. The passes are
all, with but little difficulty, surmountable by wagons; but their grades, given in
Appendix F, and also on the profiles of the routes" Appendix K, will show, I think,
that as railroad routes they are impracticable, except (in comparison with other probably attainable routes) at an inadmissible cost.
The chief agricultural characteristic of the country traversed is desert, the exceptions being as follows : On my more northern route, in the case of the large valleys
between the mountain ranges, going westward from Camp Floyd: Rush Valley,
Pleasant Valley (the valley of Fish or Deep Creek, not on the route, but in vicinity
of Pleasant Valley), Ruby Valley, Walker's Valley, and Carson Valley—all these are
cultivable in limited portions; and on my return route, going eastward from Genoa,
Carson Valley (common to outward routes), Steptoe Valley, Antelope Valley, and
Crosman Valley. The elevation of all these valleys above the sea varies from 3,840
feet, the lowest depression of Carson Valley, to (;,lli; feet, the altitude of Steptoe
Valley. For a particular description of these ami their capabilities, I refer to my
Journal at t\w proper dates. Carson Valley has already shown its capacity to -row
'the small cereals and garden vegetables; and, I doubt not, the other vallevs named,
though higher in altitude, will be found sufficiently warm to mature the growth of the
more hardy cereals, plants, and roots. It will be noticed, by reference to the journal,
that my return or more southern route, though 27 miles longer than my outward,
with the cut-off made on my return, is much the best, in respect to cultivable valleys
and grass, and also timber. The other exceptions to the desert character of the Basin
are the small, narrow valleys and ravines of the mountain streams, which, taking their
rise high up in the mountains, course down to the plains or main valleys and sink.
These valleys, though rich, are generally too high in altitude, and therefore too cold
for arable purposes, but are of great value in furnishing, in great abundance, the small
mountain bunch-grass, which has fattening qualities almost, if not quite, equal to oats.
Another exception to the universal characteristic o^ desert is the abundance of the
dwarf cedar, which is to be seen on almost every one of the mountain ridges, and
which high up in the mountains is not unfrequently intermingled with the pine, pifion
balsam, quaking ash, and mountain mahogany. The abundance of this cedar, as well
as occasional supply of other kinds o( timber, will make either of my routes, independent of their being the shortest across the Great Basin, particularly in connection
with a direct route from Camp Floyd to Denver City by way of the Timpanogos River
and Duchesne's Fork, decidedly the most practicable for the overland telegraph.
The portions of the country traversed which may be called unmitigatingly
desert are, on my more northern route:—the region between Simpson's Springs, in
the Cliamplin Mountains, and the Sulphiu* Springs, at the east base of the Tots-arr or
Groshoot range, a distance of 80 miles, (albeit the grass and water at Fish Springs and
water at Devil's Hole intervene to make the greatest distance between water and
grass 48 J miles and between water 43 miles); between the west base of the Se-day-e
Mountains and Carson Lake, a distance of 50 miles; (this is also mitigated by the
grass and water got by digging at Middle Gate, and at Sulphur Spring, and between
Carson Lake and Walker's Rivers, a distance of 21 miles. On my return, or more
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southern route, between Carson River and Carson Lake, a distance of 23 miles, and
between the Perry range and the Champlin Mountains, a distance of 103 miles,
though Chapin's Springs and Tyler Spring, with their limited pasture-grounds and
the good Indian Spring, with its small supply of water but abundance of grass and
cedar, within this interval, alleviate, in a very material degree, this last stretch, and
take it out of the category of continuous unmitigated divert. (See itineraries, Appendixes A and B, for particulars and directions.)
The most abundant plant in the Croat Basin is the artrntiskt, or wild sage, and as
it is seen almost everywhere in the valleys and on the mountains, it gives its peculiar
bronze color to the general face of nature. Sometimes this all-prevailing color is
modified bv the more vivid green of the Sarcobatus ucnn'n-ularis, or greasewood; sometimes by the yellowish light-green of the Lyuoyris, or rabbit-bush, both of which are
found interspersed not infrequently among the artcmkia and on the mountains, not
iufrequentlv bv the dark color of the scrub cedar, and occasionally of the pine and
balsam. This" plant, the arknmkt, I have seen covering probably as much as nineteuths of the whole country intervening the east base of the Rocky Mountains (longitude 104°) and the east base of the Sierra Nevada (longitude 119° 40'), or over a
breadth of more than 800 miles, beyond which, east or west, it does not grow. In
pro

over untracke.l virgin regions. In height it is ordinarilv about 2J feet, though 1
have seen it in one locality as high as~8 feet. Near the" ground its,trunk usually
ranges in diameter from 3 to 6 inches, though I have seen it, when very luxuriant,
nearly a foot. It is quite brash in fiber, and therefore easily trampled down, and the
because of its rich resinous properties, it makes a very quick and acceptable fuel, and,
constitutes the chief resource in this particular. It also constitutes an easy and ever
available means to the Digger Indians of making .for themselves circular inclosures or
barriers of about four feet in height against the wind, and which, summer and winter,
are their onlv habitations. It is also used by them to make their long line of fences,
on which they hang, vertically, their nets across the paths of the rabbits, and in this
way catch them. It emits, particularly when brushed by your person or trampled
upon, a very strong, pungent odor, resembling both camphor and turpentine, and the
atmosphere is almost constantly charged with its aroma. Indeed, the idea is ever
uppermost that on account of this property it will eventually be found of value in the
materia medica and mechanic arts. It seems to thrive best in an arid, dry climate, and
its presence is a sure indication of the desert character of the soil and of its utter
worthlessness for purposes of agriculture.1
The Sarcobatus mmktdwris, or greasewood, is the next most abundant plant, and,
like the artemisia, is found co-extensive with the country King between the Rocky
Mountains and the Sierra Nevada. It is sometimes found alone, but more frequently
scattered among the artfwma, and, like it, on account of its rich carbonaceous qualities, is a very common fuel on the plains. Its height, ordinarily, is 3 to 4 feet. It
(0 See scientific description of this shrub, by Dr. Geo. Engelmann, Appendix M.

as described under date of June 3. Its spines are also used by the Indians to barb
their arrows.111 .
A third plant, which, probably, is about as abundant as the grease wood, and is
co-extensive with it and the artemisia, is the Lynoyri*, or rabbit-bnsh, sketched in
journal under date of May 2. In height it is generally 21 to 5 feet, and, like the
greasewood, commingles with the artemisia.
The rabbit is mostly found where it prevails."'
Another tolerably common plant, which, however, does not show itself to any
considerable extent until you reach the western portion of the Great Basin, is the
Epleiha pedmadata, a sketch of which is seen in journal, under date of May 27.m
A fourth plant, or, as it may be called, a tree, which I have never seen anvwhere else than in the mountains of the Great Basin, is what the Mormons call the
mountain mahogany. It is found in scattered groves, usually near the summit of the
mountain-passes, and, at a distance, looks like the apple-tree," its leaf resembling somewhat that of the live-oak. It is somewhat scrubby in appearance, ramifying in several
branches from the ground, and not unfrequently attains a height of from 15 to 20 feet,
and an aggregate diameter, across its branches, in the tree, of 15 to 20 feet. Its wood
is very hard, and is used for cogs, journals, gudgeons, &c. It is not seen in considerable quantities. (See sketch in journal, under date of May 12.)m
The chief complexion of the face of the country is, I have already remarked, a sort
of bronze color, caused by the all-prevailing artemisia, which has in the map a color
of this kind. Another characteristic which occasionally obtains is the white alkaline
effloresence which margins, in portions, some of the streams, such as Meadow Creek,
Steptoe Creek, Reese's River, Walkers River, and which sometimes characterizes
whole valleys, such as White and Alkali valleys. These streams and valleys, when
seen in the distance, have all the appearance of being draped in virgin snow. The
alkali, however, does not appear to affect the taste of the water of the streams mentioned, though that of the wells dug in the alkaline valleys were nauseously unpalatable. This saline efflorescence is a sure poison to vegetation, and hopelessly worthless is anv soil where it is seen. It is the tact, too, (and it is one of great importance in
this Territory), that soils which have been originally quite productive under cultivation have, by that very process, .gradually become more and more alkaline, until at
length, on account of their unproductiveness from this cause, they have of necessity
been abandoned. This has been the history of many a field in Great Salt Lake and
Utah Valleys, and I am inclined to the belief that it will be the history of the greater
portion of the cultivable land of the Territory. These soils, particularly of the valleys, on account of the streams within them having no outlets, are more or less impregEngelmann, Appen<
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nated with the salts which are brought down by the rains from the mountains, and
these salts, it would seem, are gradually evolved to the surface by the process of tillage.
Indeed, the truth seems to be that not only is the cultivable portion of the Territory a
very inconsiderable fraction of the whole area, but even this portion is destined, in all
probability, by tillage to become more and more contracted. The abandoned ruins
of cities in New Mexico point, most indubitably, with their present surrounding desert
wastes, to a like deterioration of soil, and such is likely to be the fate of the present
cultivable portion of Utah.0 The great staple is wheat, of which, in the valley of
Great Salt Lake, I have been informed as many as seventy-five bushels have been
raised to the acre. This, however, is rare. Forty bushels are more common. Oats
and barley thrive: corn is raised in some of the warmer valleys, but the high altitude
of the valleys generally makes the climate too cold for this cereal. Potatoes, garden
vegetables, and berries do well. The peach, apricot, and melon also mature, and the
apple is raised in Great Salt Lake Valley. It must be borne in mind, however, that in
order to raise anything in this Territory, the land, in addition to the usual tillage, has
to be irrigated. The kind of fencing used, on account of the difficulty of obtaining
suitable rails, is the mud or adobe wall, which, in consequence of degradation from
rains, requires extensive repairs every spring.
In regard to the resources of the Territory, agricultural, manufacturing, and personal, I refer the reader to the interesting paper from Dr. Garland Hurt, constituting
Appendix N. To this should be added the arable capabilities of the valley of Green
River, in the eastern portion of the Territory; of Crosman, Antelope, and Steptoe Valleys, on my more southern route; and of Walker's and Carson's Valleys, in the western
portions of the Territory.
In regard to the pastoral capabilities of the Territory, I may say that they abound
in a number of valleys, and on the mountains generally, the chief difficulty being the
preservation of stock in the winter, which, on account of the rigor of the climate,
except in the lowest and wannest valleys, or under artificial shelter, cannot endure till
spring. The Government and Government contractors have in the aggregate lost, I
may say, thousands of heads from this cause since the entry of the Army into the
Territory in the foil of 1857.
In relation to the propriety of the term "Great Basin," as applied to this region of
country, I may remark that if by it the notion is entertained that this great area is
chiefly of a hydrographie character, that is rilled with lakes and rivers, the idea is
erroneous. Erroneous will also be the idea that, because it is called a basin, it must,
as a whole, present a generally concave surface. The truth is, this is only a basin so
far as that the few lakes and streams that are found within it sink within it, and have
no outlet to the sea.
regarding them in succession, not in the order of magnitude, we have—
1st. Lake Sevier Basin, elevation of lowest point above the sea slightly less than
4,690 feet.
2d. Great Salt Lake Basin, elevation of lowest point above the sea, 4,170 feet.
(o) See my report of Navajo expedition, Sen. Ex. Doc. No. 64, 31st Cong., 1st seas., pp. 74 and 106.
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Meadows, according to Heckwith, 4,147 feet.
4th. Carson River Basin, elevation of lowest point above the sea, at Carson Lake,
3,840 feet.
5th. Walker's Rivet Basin, elevation of lowest point above the sea, 7 miles above
Walkers Lake, 4,072 feet.
(Walker's Lake Basin estimated at about same as ('arson, 3,840 feet.)
Gth. Owen's Lake Basin, altitude unknown.
7th. Mojave River Basin, estimation of lowest point above the sea (Williamson),
1,111 feet,
All these valleys or sub-basins, it will be noticed, are along the outskirts of the
Great Basin, just within its circumference; and as the valleys of the great central area
have an average altitude of about 5,500 feet, which is, for much the larger portion of
the area, about 1,500 feet higher than said basins, and for the Mojave portion Over 4>00G
feet higher, it will at once be apparent that, as a whole, the Basin should he conceived
as an elevated central region extended over much the greater portion of the Basin, and
in proximity to the circumference, sloping toward the sub-basins bordering the circumference. When this idea is entertained, and this extended central portion is in
addition conceived of as being traversed by high and extensive ranges of mountains,
on an average about 15 miles apart, ranging north and south, and correspondingly corrugated with intermediate valleys of commensurate lengths, and the mind conceives at
the same time that the order of depression of the basins is from Lake Sevier, where it
is least, around successively by Great Salt Lake, Humboldt Eiver Valley, Carson
Lake, Walker's Lake, to the valley of the Mojave, where it is much the greatest, a
very good mental daguerreotype can be had of the Great Basin inside of its inclosing
mountains. From this description I think it will be obvious that, while the so-called
Great Basin is in some small degree a basin of lakes and streams, it is pre-eminently
a basin of mountains and valleys.
In regard to the geological character of the mountains within the Great Basin, I
would remark that, from Camp Floyd west, as far as about Kobah Valley, those of
carboniferous origin much predominate; though over the desert proper, between
Simpson's Springs and the Tots-arr range, the igneous are the characteristic; and near
the Humboldt range those of Devonian age obtain. From Kobah Valley to the Sierra
Nevada the ranges are almost exclusively of igneous origin, and present few indications
of stratified rocks. The knowledge, geologically, of this extensive terra incognita, now
for the first time given to the public in the reports of my assistant, Mr. Engelmann,
and Mr. Meek, the paleontologist, is an interesting result of the expedition, and will go
far to fill up the gap that remained to complete the geological profile of our country
from the Atlantic to the Pacific, on the line of our explorations. These reports, it will
be noticed, do not only discuss the geology and paleontology of the Great Basin, but
of the whole route through from Fort Leavenworth to the Sierra Nevada, and to no
two geologists, probably, could the work have been better assigned, since Mr. Engelmann was the geologist of Lieutenant Bryan's expedition to the Rocky Mountains in
1856, and of my expedition all the way from Fort Leavenworth to Sierra Nevada and
5BU
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back ; and Mr. Meek's well-earned reputation as a paleontologist will certainly engage
for him the attention of the scientific world. As these reports are very thorough, and
include many facts of great interest to the geologist, I respectfully ask for them the
perusal which their importance in reference to so great an extent of country demand.
In regard to the Indians, for a particular description of their persons and habits,
I refer the reader to my journal, with its illustrations, and to the journal of Mr. Kern
(Appendix Q); also the communication of Dr. Garland Hurt (Appendix 0), whose
residence in Utah for several years as Indian agent and well-known intelligence and
character for truth and patriotism render his essay of great value. I would also refer
to the communication of Maj. Frederick Dodge, Indian agent, incorporated in my
journal of June 12, for information respecting the Pi-Utes and the Wa-shoes inhabiting Western Utah and Eastern California.
The Sho-sho-nees are divided by Dr. Hurt into the Snakes, Bannacks, To-siwitches, Go-sha-Utes, and Cum-um-pahs, though he afterward classes the two latter
divisions as hybrid races between the Sho-sho-nees and Utahs, and this last I think
the best classification/
The Snakes are fierce and warlike in their habits and inhabit the country bordering on Snake River, Bear River, Green River, and as far east as Wind River. They
are well supplied with horses and fire-arms, and subsist principally by hunting. They
are the enemies of the Crows and Blackfeet on account of the buffalo having disappeared from their country west of the Rocky Mountains and their being obliged from
necessity to hunt them as trespassers on the territory of these tribes east of the mountains. They have also been at war with the Utes for several generations. They,
however, profess friendship for the whites, and it is their boast that, under their chief,
Wash-i-kee, the blood of the white man has never stained their soil. It is certain,
however, that small parties of this band, living in Box Elder County, in the Territory,
with some Bannack Indians from Oregon, robbed, during the season of 1859, three
parties of emigrants on the emigration road to the north and east of Great Salt Lake,
and killed ten or twelve of their number.q
The Bannacks inhabit the southern borders of Oregon along the old Humboldt
(p) Dr. I. Forney, superintendent of Indian affairs in Utah, classes and uumbars the various tribes and bands of
Indians in Utah as follows:
Sho-sho-nees, or Snakes

4,500

Uinta Utes
Spanish Fork and San Pete farms
Pah-Vants (Utes)
Pey-utes (South)
Pey-utes (West)
Elk Mountain Utes
Wa-sho of Honey Lake

1,000
900
700
2,200
6,000
2,000
700
18,500

j northeastern portion of the Te
I twenty-five miles south from the Oi
. Mes. and Doc., 1859-'60, part 1, p. 733.)
(q) See report of General Johnston to headquarters of the Army, of November 2,1859; Supt. I. Forney's letter to Major
Porter, of September 22; and Maj. I. Lynde's report to General Johnston, of October 24, accompanying Annual Report of
Secretary of War for 1859.

River emigrant-road, and have the reputation of infesting the emigration along that
portion of the route, and of being of a very thievish, treacherous character.
The To-sa-witches, or White Knives, inhabit the re-ion ahmg the Humboldt River,
and, according to Dr. Hurt, have the character of being very treacherous. We met
them ranging in small parties between the Un-go-vve-ah Range and Coopers Range, on
our more northern route. The Ute tribe Dr. Hurt divides into the Tah-Utes, TampPah-Utes, Cheveriches, Pah-vants, San Pitches, and Py-eeda
The Utahs proper inhabit the waters of Green River south of Green River
Mountains, the Grand River and its tributaries, and as far south as the Navajo
Country. They also claim the country bordering 0n 1/tah Lake and as far
south as the Sevier Lake as theirs. They are a brave race, and subist principally
by hunting. The buffalo having left their country and gone east over the Rocky
Mountains, their hunting this game in the country of the Arrapahoes and Cheyennes brings them in continual conflict. Dr. Hurt says it is his opinion, from'a
familiar acquaintance with them, that there is not a braver tribe to be found among the
aborigines of America than the Ltahs ; none wanner in their attachments, less relenting in their hatred, or more capable of treachery. Their present chief is Arrapene,
Indian name Sin-ne-roach,r the successor of the" renowned Wacca, sometimes erroneously called Walker. Some of the weaker bands both of the Snakes and Utahs are
almost continually in a state of starvation, and are compelled to resort almost exclusively to small animals, roots, grass, seed, and insects for subsistence. The General
Government has opened farms for these Indians in the vallevs of the Spanish Fork and
San Pete.
The Tah-vants occupy the Corn Creek, Paravan and Beaver Valleys, and the
valley of the Sevier. On Corn Creek they have a farm under the supervision of the
General Government. It was a portion of this tribe that massacred Captain Gunnison
and a portion of his party. Their chief is Kan-nash.
The Pi-eeds live adjoining the Pah-vants down to the Santa Clara, and are represented as the most timid and dejected of all the Utah bands. They barter their
children to the Utes proper for a few trinkets or bits of clothing, by whom they are
again sold to the Navajos for blankets, &c. They indulge in a rude kind of agriculture, which they probably derived from the old Spanish Jesuits. Their productions
are corn, beans, and squashes. The Mountain Meadow massacre is ascribed by the
Mormons to them, but, as Dr. Hurt justly remarks, -'any one at all acquainted with
them must perceive at once how utterly absurd and impossible it is for such a report to
be true". Indeed the report of Mr. I. Forney, the superintendent of Indians in Utah, of
September 29, 1859, fixes the stigma of this horrible outrage on the Mormons.6 Their
chiefs are Quanarrah and Tatsigobbets.
The Goshoots Dr. Hurt classes, as I have remarked, among the Sho-sho-nees;
but, according to Mr. George W. Bean, my guide in the fall of 1858, and who has
(r) This chief, according to the newspapers, has recently died.
(s) The Commissioner of Indian Affairs, A. B. Greenwood, in his report of November 26,1859, to Secretary of the
Interior, says, in relation to this matter :
"Many of the numerous depredations upon the immigrants have doubtless been committed by them in consequence of their destitute and desperate condition. They have, at times, been compelled either to steal or starve ; but
there is reason to apprehend that in their forays they have often been only the tools of lawless whites residing in the
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lived in Utah for the last ten or twelve years, and been frequently emplc
preter among the Indians, they are an offshoot from the IJ to Indians; am
spring of a disaffected portion of this tribe, that left their nation about tw
ago, under their leader or chief (io-slup, and hence their name (b)-slii
contracted into Go-shutes. I am disposed, too, to believe that they are
from the fact that I noticed among them several I'tes who, while claim
belonged to the Utes proper, yet had intermarried with and were living
These Goshoots are few in number, not more than probably -<M)
reside principally in the grassy valleys west of Great Salt Lake, aim
vicinity of my roads as far as the Un-go-we-ah range. They are of tin
type of mankind, and illustrate very forcibly the truth which the grea
our country, Prof. Arnold Guyot, of Princeton College, has brough
nificantly in his admirable work, "Earth and Man," to wit: " That the ,
(inil rehitire position of the cnisf of the rail// is iutimaU hj coeniccteil iriih the <
man" These Indians live in a barren and, in winter, on account of its al
climate, and the consequence is that they are obliged to live entirely on
lizards, snakes, insects, rushes, roots, grass-seeds, &c.
They are mor
beasts, and live inhabitations which, summer and winter, are nothing mo
lar inclosures about three feet high, made of the artemima or sage-bush o
the cedar, thrown around in the circumference of a circle, and which :
break off the wind. As the thermometer in the winter must at times
zero, and there must fall a good deal of snow, it will readily be percer
must suffer a great deal. Anything like an inclosed lodge or wick-e-u
I did not see among them. Their dress, summer and winter, is a rabbit
cape, which comes down to just below the knee, and seldom have tli
moccasins.*

to myself.

Surely one who hasspoken so

so well of nature as the handiwork of the great I AM

Intelligent First Cause and His goodness in thus "arranging all things for the education of man and the realization of
the plans of His mercy," deserves this small tribute of respect and praise; and I bestoWit, as I have said, feeling that I
not more do honor to a great physicist than I honor myself.
The range of mountains which, on my forthcoming map, I have given the name of Guyot range, is a very conspicuous one, trending north and south, and stretching from the southern shore of Una! Salt Like well on toward the Sevier
River. It lies about thirty-five miles west of the valley of the Jordan and of Lake Utah. The pass through it Which my
routes to California from Camp Floyd take is a fine one, and I have, with his permission, called it after General A. S.
Johnston, the distinguished officer of the Army who has recently been in command of the forces in Utah. Its altitude
above the sea is 6,227 feet. That of the highest peaks of the range is probably about 2,000 feet higher.
My maps, profiles, and report are nearly fi nished, but not sufficiently so to be presented to Congress for publication

be little feared l,v an emigrant party, wbo are at all on tlnir gnanl a-ainst theft and
treaelierv.
The Pv-utes (according to Major Dodge) nuinlirr between 6,000 and 7.000 souk
Thev inhabit Western Utah from Oregon to Now Mexico, their locations Uiflg generally in the vieinitv of the principal rivers and lakes of the Great Basin, viz: Ilumboldt, Carson, Walker, Truekee, Owen's, Pyramid, and Mono. They resemble in appearance, manner, and customs the 1 Ma wares on our Missouri frontier, and with
judicious management and assistance from Government would in three y,-ars e.pnd them
in agriculture. Their chief is Wan-mue-ca (The GKver), and it was a portion of this •
trihe under this chief who have been engaged recently in the massacre in Western
lTtali. Tlieir lane;meve resembles in some of its words the Sho-sho-nee (see Appendix
J), yet it differs so much from it that my jjnido, Pte Pete, who spoke both Ute and
fossils which were found.

DKAI; SIR: I have the honoi to acknowledge tin- receipt of your most acceptable letter, ami 1 thank you very
heartily for the kind feeling expressed in it. Gnyot range of mountains will recall to my mind more than a lofty
mountain chain: it will tell nn- of the sympathy that tnnh.s dear to me, because fruitful of much good and enjoyment
for me and for many others, have found with you. Believe me, dear sir, when I say that I feel particularly gratified to
find a man of your husy profession and of \oui attainments so w.-ll acquainted w ith, and so appreciative of, the views

on such grand topics are a bond of union among men which cannot easily be broken.

So I shall now feel when think-

I have read with great interest the geological notice of Messrs. Meek and Englemann on your geological discoveries.
The presence of all the great geological formations, from the Silurian and Devonian up to the Tertiary, in the Great
Basin, and also the circumstance of the Paleozoic rocks constituting the chief formations west of the Salt Lake, are data
which throw much light on the geological history of this country.
I shall look with eagerness to your coming report for more light still on these regions so long unknown; and I am
very glad that you did not forget the study of the poor human beings who were the first tenants of these wildernesses.
and of the influence that the niggard nature amidst which their lot is cast had on shaping their present condition.
I remain, my
f truly, yours,

38

EXPLORATIONS ACEOSS THE GKEAT BASIN OF UTAH.

Sho-sho-nee, could not understand them.u This tribe is frequently confounded with
the Pah-Utes, with which they show only a distant affinity.
The Washoes, according to Major Dodge, "number about 900 souls, and inhabit
the country along the eastern slope of the Sierra Nevada, from Honey Lake on the
north to the Rio Clara, the west branch of the Walker's River, a distance of 150 miles.
They are not inclined to agricultural pursuits nor any other advancement toward
civilization. They are destitute of all the necessaries to make life even desirable.
There is not one horse, pony, or mule in the nation. They are peaceable, but indolent. In the summer they wander around the shores of Lake Bigler, in the Sierra
Nevada, principally subsisting on the fish found in it. In the winter they lay about in
the artemisia of their different localities, subsisting on a little grass-seed." The Indian
vocabulary (Appendix J) will show that they are a distinct fcribe, and in no way assimilated with the Utes, Sho-sho-nees, or Py-Utes.
The Indians living along or in the vicinity of mv routes are, as above stated,
starting from Camp Floyd, first, the Go-shoots, as far as the Un-go-we-ah range;
second, the Humboldt Indians, from the Un-go-we-ah range to Cooper's range; third,
the Diggers or Pah-Utes, who are of Sho-sho-nee origin, from Cooper's range to the
Pe-er-re-ah range; fourth, the Pi-Utes, from the Pe-er-re-ah range to the Sierra
Nevada ; and, fifth, the Washoes, at the base of tin1 Sierra Nevada. All these Indians,
as they seldom carry any weapons but the bow and arrow, will be found perfectly
harmless to parties of emigrants who are tolerably well armed and sufficiently on the
alert not to invite attacks or theft. In our case, as a general thing, it was as much as
we could do to get them to visit us at all, their fright was so great. Indeed, never do
emigrants meet with any difficulty from Indians passing over the plains, when they
observe but ordinary vigilance and care.v
(u.) Mr. J. Forney, superintendent of Indiana in Utah, in his report of September 29,1859, to the Secretary of the
Interior (Mess, and Doc, 1859-'60, p. 732), speaking of these Indians, says, " the Utah-Pah-Vant and Py-Ute, although
they are designated by several different names, yet all have emanated from one nation or tribe arid speak the same
language." My vocabulary (in Appendix J) will show that in this last particular he is incorrect; at least so far as the
Py-Utes are concerned.
(r.) Major Lynde, in his report to General Johnston, of October 24,1859, giving an account of his expedition
against the Indians'who had committed some massacres on the old Humboldt River road, makes the following remarks
in relation to the carelessness of emigrants he met in respect to proper vigilance against Indian surprises and attacks:
" Every train that has been attacked acknowledge that they were perfectly unprepared for defense. The Indians
watch the trains from the hills, and if they see a train well-armed and watchful, they do not molest it. I have seen many
trains on the road during the summer which had plenty of arms, but they were carried in the wagons, and in many
cases without being loaded. The emigrants would laugh at me when I told them of the necessity of always havin'otheir arms ready for instant use." (See report of Secretory of War. 1859, p. 241.)
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REPORT AND JOURNAL.

On the Gth of January, 1859, at Camp Floyd, Utah Territory, T had the honor to
submit, through General A. S. Johnston, commanding the Department of Utah, to the
War Department, for its approval, 4he following project of exploration:
OFFICE OF T.»I-4)I;I:AI'IIICAI. ENGINEERS, DEPARTMENT OF UTAH,

Camp Floy.l, link l\rriUmj, Jannanj G, 1850.
SIR: Agreeablj to Instraetions from the headquarters of this department, as yon are aware, a new route has been
opened from Port l'.iidg. 'i-rot his post, by the way of Timpanogos River Valley, which, in connection with Lieutenant Bryan'sroute, or even by the old South Pan road, makes an excellent link in the chain of routes from the States to this post.
There has also been explored, by direction of the commanding general, and is now in use by the United States as a
postal route, a route west of this post across the Great Salt Lake Desert, which has been extended by the mail company
all the way to the Humboldt, and which they report as promising a hard wagon-road, with a sufficiency of fuel, water,
and grass. These improvements in the old route have already been of great service to the Army and country, but it is
believed that still greater can be made. It is believed that a direct route from this post to Carson Valley, in Utah, cau
be obtained, which would avoid the detour by the Humboldt to the right, and that by the Las Vegas and Los Angeles

that is, that a ronte could be found in this direction 2G0 miles shorter than the Humboldt River route and 390 miles
shorter than the Los Angeles route. To make this plain, I respectfully refer you to the
report of December 28 to these headquarters, giving a detailed acconi
under the older of the commanding general.
In this connect ion [wo
i is believed, also, that a still shorter and better ronte may be
obtained from Canap Floyd to Fort Leavenworth than by either the South Pass or Lieutenant Bryan's route. I refer
now to a ronte hence to the headwaters of the Arkansas and thence via Bent's Fort to Fort Leavenworth. This route,
it will be noticed by reference to the map recently compiled in the office of explorations and surveys, promises to be at
by Fremont, so far as his published report informs me, as well as that of Captain Gunnison, which is too far south, I
should suppose, woidd be impracticable for the object in view; but still it is believed that more information than
when they crossed over the country is now obtainable, and it is not at all improbable that Colonel Loring, who has
important information in the matter,* I would, therefore, respectfully report, as a project of reconnaissance for the
present year, to be commenced as soon as the season will permit, an exploration hence to Carson Valley, there to conparty to be here refitted and to explore a new route hence to Fort Leavenworth by way of the sources of the Arkansas
and Bent's Fori : the report and maps to be made up in Washington. I would require an assistant, which might be
the survey, and the insurance of its sue* ess, an esi ort such i- ','•
mu imliic g.-m-nil might deem advisable.
I respectfullj submit tins project to the consideration of the command!
ii is approved, it
may be referred, through the liureau of the Topographical Engineers, t» the Hon. Secretary of War for his sanction.
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ct was approved by General Johnston and met with the sanction of tin
Secretary of War, as folio
• xhiuyton, February 17, 1H59.
. approved by the commaiidHi.ii. Secretary of War, ha •i been returned with the fol-

Your letter of (
ral of the depar

"WARDmirmnT,JUnwfl6.18n.
" J. B.

FLOYD,

Respectfully, sir, yo

pt. .7. H. SiMi'sox,

the headquarters of the Department of Utah:
HEADQUARTERS DEPARTMENT OF UTATT,

Camp Floyd, Utah Territory, April 26,1859.
i fcbe Secret i
I no ember 18,1858, and February 16,1859, Brigadierto renew, as soon as the season will permit, tke exploration commenced under hisinstruc,md which was brought to a close by the rapid approach of winter; and also to arrange
utry hence to the Arkansas, b
inject of January 6, 1859.
address you as follows, as a recapitulation of the duties assigned to you : .
' the Great Desert, in order to ascertain the practicability and economy of locating and
s and for general traveling, a wagon-road hence to Carson Valley, and there to connect
• Sierra Nevada; returning, to explore for an improvement in that route, or, should that
eineut in the new route from the Humboldt to this post.
, new route henco to Fort Leavenworth by the way of (he sources of the Arkansas and
. i , a
-; ••'. ind botanical information of the country, your attention is specially
liry and extent of the grass, building-materials', and fuel at positions suitable for the locaig understood by suitable positions those in or near the Indian country, having, in addi
nance, to procure information of the number and size of the ii,
the extent of the country of each, their mode of living, carrying on war, how armed, .X 0
rap, erotic waiting the refitting of your party, you will, as connected with your second
tion to the sources of White River, (western branch of Green River,) passing up both the
Loriog'a trail through San Pete Valley or one of the above, indicates most favorably
le road, that one w ill be taken to White River, whence Colonel Loring's trail will be fol.
p Grand River, and thence through the Cochatope Fass to Fort Garland, Sangrede Christo

our work, you will repair to Washington and
enable you to |
ill take * it
i escort on your first expedition of one officer and tw
ort will In- provided on your return to this camp.
hea a report of your progr
I am, sir, very

tient servant,

KKI'OKT AND JOU:

Pursuant to Special Orders No. 31,
j following party is detailed to accoi
lr of exploration for military purposi
u-commissioned officers and eight i>ri
Lieutenant Murry will consult witl
the party. Seventy rounds of amm
Assistant Surgeon Joseph C. Bailey
By order of Bvt. Col. C. F. Smith :

Pursuant to the foregoing, the folio

Agreeably to end. rs emanating 1'ioui this uepari!
a new route to California.
To Lieut. J. L. K. Smith, topographical engineei
and time or longitude. These observations will 1..- n
altitude* of the sun every twenty-four hours will I

To Lieut, 11. S. Putnam, topographical engineers
I. .r dip. im< !-.'• amid ' itio .f the needle. Ii
when it is at . r

»r greatest ea

To Lieutenant Putnam is f
lits of vision.

These notes %

To Mr. Henry EngL-lmann.
tanieally. specimens in each
Mr. Kng.-lmann will also

- aid Jagiello ai
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To Mr. Charles McCarthy is s
and inaect world. Iu erder to thi
in their being properly prepared t
To Mr. H. V. A, Von Beckh is assign.
• the eoiintrs in a maimer to illustrate
well as peculiar characteristics.
The escort, under the orders from the Department of Utah, will be commanded by Lieut. Alexander
Infantry, who has also been charged witb the duties of quartermaster and commissary, and directed t<
expedition is supplied with everything in these departments, accoi
ons which have V.
by the proper authority.
Lieut. J. L. K. Smith will act as ordnance officer, and will obtain from the Ordnance Department
arms and ammunition for the party.
The expedition we are about to enter upon being an important one, it is expected by the oilieer com

Captain C ••

-' lijjiidiiiotj

Canq) Floyd, May 2, 1859.—Longitude, 112° 8' 7"; latitude, 40° 13' 18"; elevation above the sea, 4,860 feet; magnetic variation, 17° 10' 8" E. The topographical
party under my command left this post at a quarter of 8 a. m., to explore the country
intervening this locality and Carson River, at the east foot of the Sierra Nevada, for
a new and direct route to California.
My orders of the 29th ultimo show who my assistants an-, and their several vocations. The employe's of the party number nine persons, and make the total number
of the topographical party, inclusive of assistants, one guide, two Mexican packers,
and two Indians of the Ute tribe, twenty-two.
The escort is composed agreeably to post orders No. 110, above given, and
aggregates, rank and file, twenty-two persons.
We have with us twelve six-mule .quartermaster-wagons, for the transportation of
supplies, three more loaded with forage, for the first five or six da vs. and one six-mule
and one four-mule ambulance, for the conveyance of the instruments. We are
rationed for three months, six commissary beeves being driven on foot. The wagons
were all parked yesterday for inspection preparatory to being turned over to us bv
the depot quartermaster, and what parts were found defective supplied by others.
The number of teamsters is fourteen, exclusive of the three belonging to ihe foragewagons, which are to return to Camp Floyd, and Mr. Henry Sailing is the wagonmaster. We have also with us one wheelwright, one blacksmith, and four herders,
making the aggregate number of the topographical partv, escort, ;md quartermaster's
employe's sixty-four. Included in the number is a commissary sergeant (Miller,
Tenth Infantry), and Private Thatcher, Tenth Intantrv, hospital steward and actiin*bugler.
The topographical party and teamsters are provided each with a navy-revolver.
Of course, the military escort has its proper arms.
Our instruments are, three sextants, three artificial horizons, one astronomical
transit, four chronometers (one large box and three pocket), two cistern-barometers,
one magnetic dip-circle, or inclinometer, and one magnetometer. This last is the
instrument which Dr. Kane had with him on his polar expedition, and has all the
dingy, worn appearance which such an expedition would naturally cause. We have
also a number of Schmalkalder, or prismatic, and pocket compasses.
The route we take is that I explored last fall on my return from Short Cut Pass

and, by order of Congress, published.* Our co
scarcely perceptible ascent, out. from Cedar A'
5,234 feet above the sea), 3 miles distant fro
in Rush Valley, where we encamped.'

Journey

missed my route of last fall, and had unneeesi
northward, I struck directly across to Meado
marked out a short cut which would shorten th(
For the conformation of Cedar Valley, in -\
Rush Valley, in which we are encamped, and
map herewith.
These valleys are slightly concave in croi
averaging a breadth of S miles and Rush Valle'

the base of the mountains, that they were once submerged, and doubtless a part of
the Great Salt Lake. The whole of Cedar Valley has been reserved by the General
Government lor military purposes, and at the northern portion of Rush Valley, is the
small military reserve laid out by directions of Lieutenant-Colonel Steptoe in 1855.
The soil is argillo-calcareo-arenaceous in character, has a sort of buff color, and
quickly absorbs the rains, which seldom fall in this region except in the fall, winter,
and spring. The vegetable growth is principally the artemisia tridentata, or wild
sage, with the sarcobatus vermicularis, or greasewood, and the lynosyris, or rabbitbush, intermingled.
elements of fertility, yet for want of the necessary moisture, for agricultural purposes,
except in a small number of areas containing but a few acres which can be irrigated,
it is utterly worthless. The cultivable portions in Cedar Valley are at Cedar Fort, a
Mormon settlement, 5 miles north of Camp Floyd, and al Gamp Floyd, and in Rush
Valley, at Johnson's Settlement, on Clover Creek, in the northwestern portion of the
valley, where there are about 200 acres of good farming land. Not a tree is to be
seen anywhere in either of the valleys, though scrub-cedar and pine crown the mountain-heights. There is quite an abundance of good grass upon the bases of the mountains and in the canons, and in some places it is to be found in patches in the valley.
It is also found along Meadow Creek, in Rush Valley, and along other short streams
in the southwestern portion of this valley. Indeed, both in the southwestern andnorthern portions of this valley there is a great deal of excellent grass, and the Government herds of beef-cattle and mules were wintered at these points during the past
winter. The pasture on Meadow Creek is slightly alkaline.
The mountains limiting the valley are at points quite formidable, the Oquirrh
range dividing Cedar and Rush Valleys discovering along its crest in midsummer
* Sen. Ex. Doc. No. 40,35th Cong., 23 sese.
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shreds of snow which the sun has not been able to dissipate. The highest point of
this range, which I call Camp Floyd Peak, on account of its proximity to the post of
that name, is 4,214 feet above the camp, or 9,074 feet above the sea. The formation
of these mountains is made up of highly siliceous altered limestones, slate-rock, and
altered sandstones (qnartzite) of the Carboniferous period, the slaty, calcareous rocks,
predominating.
The roads in these valleys are good and lead out in various directions into the adjoining valleys.
The weather has been pleasantly warm. For exact state of it to-day and succeeding days, see meteorological diary, Appendix U.
May 3, Camp No. 1, on Meadow Creek—Elevation above the sea, 5,205 feet. The
bugle sounded reveille at daybreak. Thermometer at 5 a. m., 39°. Moved at 6 a. m.
Follow up Meadow Creek a mile, and then cross just above old adobe corral. Crossing only tolerable. This stream, which is of gentle current, is so narrow that you can
jump across it, and is but a few inches in depth. It runs northerly about ten miles
and sinks. About a half mile above the crossing the mail*company has a station, at
present consisting of a Sibley tent, and a cedar-picket corral for stock is being made.
From this station our course lay nearly southwest, seven miles to east, foot of General
Johnston's Pass, which 1 discovered hist tall, and which I called after the general commanding the Department of Utah. The mountain range, which is quite a formidable
one, I call after Prof. Arnold Guyot, LL. D., the distinguished physicist and professor
in the college of New Jersey.
In about a mile more, by a good grade, you reach the top of the puss (altitude
above the sea, 6,237 feet), and thence, in three-quarters of a mile, by a steep descent,
which, for a portion of the way, teams going east would have to double up, you attain
to a spot where is a patch of grass, and where we encamped. There is a small spring
near us, on the north side of the pass, which, however, our animals soon drank dry,
and which doubtless is dry during the summer. Road to-day good. Journey, 9.9
miles, reaching camp a little after meridian.
The Ute Indian, brother of Arrapene, chief of the tribe, who accompanied us as
guide, reporting himself too sick to go on with the party, I permitted him to return to
Camp Floyd. Saw two antelope, a couple of sage hens, and McCarthy shot a curlew,
from which lie took, perfectly formed in the shell, an egg as large as a chicken's. The
California mail-stage passed us on its way to Camp Floyd. Cho-kup, chief of the
Ruby Valley band of Sho-sho-nees, was a passenger, on his way to see the Indian
agent. Tie is the best-looking Indian I have seen in the Territory.
Near our camp/Russell, Major A: Waddcl have a herd-camp. The herds find
excellent and abundant pasture on both sides of this range of mountains, a few miles
to the south, in Rush and also in Porter Valley. Water also abundant at these points.
The summits of the highest mountains have still their wintry garb of snow upon
them. Last winter was an unusually severe one, and the consequence is that the
spring has been backward, and the grass is yet quite short and tender; though on
the mountain slopes and in the gorges it is sufficiently advanced for grazing.
May A, Camp Xi 2.thr< -quarter* >fumU hehnv summit of General Johnston's Pass.—

Sihloy tei
bined effe
Lieutenar

General Johnston's Pass into JSkull Valley (altitude, 4,*50 fret above the sea\ and
thence southwcstwardly, in a somewhat tortuous direction to avoid a low mountain, to
Spring, but which now, I find, goes by the name of Simpson's Spring. Tins springis on the base ami north side of some monntains, which 1 call after Captain Stephen
Champlin, of the United States Navy.
Journey, 16.2 miles. Road good.
We are now on the southern side of the Croat Salt Lake Desert, which extends,
with an occasional interruption from small isolated mountains, all the wav to the most
northern portion of the Great Salt Lake, a distance of over 100 miles.' The whole
of the necessary food and water, and over which a bird is scarcely ever seen to 11 v.
The surface is singularly flat, a very slight downward grade, however, being observable northwardly toward'the lake. The soil is argillo-ealcareo-arenaceous, and produces only a small growth of artcmisla and greasewood. As you approach Great Salt
Lake the ground becomes more level and low, and the valley presents the appearance
of a mud-flat, which, in some localities, is covered with an incrustation of common salt,
and over which it would be hazardous for wagons to cross. Captain Stansbury, in his
report of March 10, l<Sf>2, very justly remarks that "these plains are but little elevated
above the present level of the lake, and have, beyond question, at one time, formed
part of it." Indeed, the water lines indicate, as in Rush and Cedar Valleys, that the
Lake. Captain Beckwith, in his report ofNo'vember 2o, 1854, speaking of the portion
of the desert over which he passed, to the northward of our route, says: "Fivemiles
from Granite Mountain we left the dry soil mi which we terminated our march last
evening, and passing over a narrow ridge of sand, entered upon a desert of stiff mud,
as level as a sheet of water, which we found great difficulty in crossing with our wagons,
.for 17.66 miles. For this entire distance there is nut a sign of green vegetation, and
only here and there a dry stalk of artrmisia, where it has been transported by the
wind. The lightest sheet of effloresced salt covered the moist earth at intervals, and
the track of a single antelope or wolf could be seen crossing the desert for miles, by
the line of dark mud thrown up by its feet, so level, soft, aval white was the plain; and
the whole scene was as barren, desolate, and dreary as can be imagined." While such
was the character of the country where Captain Beckwith passed, I would remark that
at the southern portion of the desert, where our route lay, the plain or valley is sufficiently high to be dry and affords a good road.
The Champlin Mountains, at the foot of which we are encamped, are composed
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of porphyritic and other igneous rocks, which have tilted up and much altered the
stratified rocks around them, to wit, sand-rocks, siliceous limestones, and being quite
high, and giving- rise to springs and short running streams on their west, south, and
east sides, and covered as they are with cedar and, in many places, grass, they formed
a very valuable topographical feature in the line of travel over the Great Desert, as
will be seen more fully in my notes of my return route. The other mountains to the
north and southwest are to be seen looking dark and dreary, and indicate by their
scorched, vitreous, and, in some portions, ashy hue, that they have been subjected to
igneous action. Not a tree is to be seen upon them, nor a patch of green vegetation
of any kind. They are fit monuments of the desolation winch reigns over the whole
desert.
The spring where we are encamped furnishes hut a scant supply of water, which,
however, the mail company, which has a station here, has collected in a reservoir
formed by a dam across the ravine. The accommodations of the company are at
present a Sibley tent, set upon a circular stone wall. There is an abundance of grass
in the vicinity and cedar on the heights, but not conveniently near.
We found our guide, Mr. Reese, here, agreeably to appointment. I had sent
him in advance of the party six days to examine the country to the south and southwest of this spring to see if the Short Cut Pass, which is objectionable on account of
its high grade, 20 miles to the southwest, through Colonel Thomas's range, could not
be avoided. He informed me that he has been fully 35 miles in the direction stated,
and is convinced that for 60 miles there can no water be found. He has been up a
canon ten miles to the south of Simpson's Spring, in Champrin Mountains, where there
is plenty of grass and water; but to go to this water now would be out of our way.
It is possible, however, that on our return from Carson Valley it would be expedient
for us to go directly from Short Cut Pass to the canon referred to, and, by thus being
able to get into Porter Valley, get into Rush Valley toward its south extremity, and
thus reach Camp Floyd by a" route which might furnish more water and grass than by
our present route.
Skull Valley, which is a part of the Great Salt Lake Desert, and which we have
crossed to-day, Mr. George W. Bean, my guide over this route last fall, says, derives
its name from the number of skulls which have been found in it, and which have
arisen from the custom of the Goshoot Indians burying their dead in springs, which
they sink with stones or keep down with sticks. Ho wip he has actually^seen the
lite Indians bury their dead in this way near the town of Provo, where he resides.
bright. Thermometer, at 5 a. m., 40 \ Guide lett us at, half past
and one pack-mule, to explore a pass about live miles to the northwai
Pass," in the range beyond us, and thus, if possible, cut off a bend «
beyond " Short Cut," He is to join us to-morrow at the next watt
instructions contemplated my keeping south of my old route from S
but the guide finding no water in that direction, I am forced on my o
be able, however, on my return, to keep more south.
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are employed in improving the road throuoh the pass,
They have been digging for two weeks in different places in
have found none. At the well, near this tent, they had go*
to hard rock. The dip of the rocks bein- decidedly to the
range* it is more probable, if water can be found at all by dlj
doubt, it would be found in that quarter. My idea ha
will befoun..I usele ss to di
,vater in th
and that wle
due to
will be e
sub-stratum
ber. A
ip Floyd, :near tl
water, whicl i have been d
ait about
les soutl
where Geneipal J oh nston 1 iad SCAreral dug-, and wl icre thcr
a drop of v rater c ould b e foui id, thougl L the «E»rth wr
forty feet.
I examined a pass about one-half a mile to the north of Short Cut Pass, which
is of good grade, and which, if the same amount of labor had been bestowed upon it
as upon Short Cut Pass, would have furnished a far better road. I recommended to
the mail-party a change, even now, of the road to this new pass.
A half-gallon of water per man for night and morning lias been distributed to the
different messes, and one-third of a gallon of water and half a ration of forage to each
animal.
The solitary mountains and mountain-ranges in the desert, as I have before
remarked, are of igneous origin, entirely denuded of vegetation, and look in some
instances as if they have been blasted by fire. Such is the case with Colonel Thomas'
ran-e, in the pass'of which we are encamped. More particularly speaking, this range
is a combination of stratified and trachytic rocks, partly semi-fused stratified rocks.
May 6, Camp No. 4, Short Cut Pass.—1.3 miles west of summit: altitude above
the sea, 5,005 feet. The grass at this camp being very scant, and it being important
to reach water as soon as possible, the expedition, under charge of Lieutenant Hurry,

S

party to look at the country by daylight.

I with my party moved at twenty-five

minutes after live.
My exploration of last fall only extended from Camp Floyd as far as Short Cut
Pass. Thence it is my intention to follow Chorpenning's extension of my route to
Hastings Pass, in the Humboldt Mountains, a distance of 166 miles, and at that point
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diverge from it more southwardly; Beckwith's, as well as Choi-penning & Company's,
striking off to the Humboldt too far northwardly. All this while I shall keep the guide
with a party to the south of me, examining the country in that direction along a line
generally parallel to that I shall follow, so that on my return I shall, if possible, be
able to open a route farther to the south, and thus obtain a better and shorter route to
California,
The road we are following for one mile continues down the pass north of west,
and then turns more southwardly, Thomas' range flanking us on our left, or to the
east, and the desert on our right. In G miles you enter Cedar Valley, made by
Thomas' range on your left, and a short range on your right. Threading this, in 3
miles you emerge from it, and cross a valley 9 miles wide, which, on your right, is a
salt-spring marsh and boggy, and therefore forces the road to the south, as indicated
on the maps. This valley crossed, the road takes a sharp turn to the right, and,
running northwestwardly, skirts a range of highly-altered calcareous and slaty rocks ,
on your left, and in 1.5 miles passes by Devil's Hole, and in 5.5 miles more reaches
Fish Springs, where Lieutenant Hurry and command are encamped. Whole journey,
25.3 miles. Road, though not what may be called bad, yet in some places sandy, and
in others stony; soil, aieno-ealcaivo-argillaceous, the wild sage and greasewood characterizing it; not a tree visible, except a few dwarf cedars in Cedar Valley; mountain
formations metamorphie, as already stated: general dip of strata north of west, and
partly decided.
The Devil's Hole is a natural well, about 15 feet in diameter, and measures 25.5
feet in depth. A whitish clay efflorescence incrusts the sides, and the water is slightly
saline in taste, the horses drinking it pretty freely. In color it is greenish. The surface of the water is 10 feet below that of the ground, and therefore can be reached
only with the pail.
There is a mail-station at these springs, where we are encamped. At present the
only shelter is a thatched shed. The mail-agent reports that it is perfectly impracticable to shorten the route by striking directly across the valley to this station, on
account of the alkaline flat, which will scarcely allow animals with packs to cross. The
springs are large and copious, very clear, the bottom presenting a whitish appearance,
with a hue of green. An innumerable quantity of fish are to be seen sporting in the
water. We have caught some specimens. They are about G inches long, have
darkish, speckled scales, and seem to be a kind of chub. They are very inferior for
the table. The water is slightly brackish and lukewarm, but when allowed to cool is
palatable.
Rained slightly in showers to-day. Grass in scant quantities along the road in
places; to be found in tolerable quantity on side of a mountain near camp.
May 7, Camp No. 5, Fish Sjmngs.—Elevation above the sea, 4,289 feet. Thermometer at 5 a. m., 40°.25. The guide did not return until this morning, lie corroborates the statement of the mail-agent in respect to the impossibility of crossing
the valley directly to the east of this camp, he having been obliged to unpack his
animals to get over the marsh. Since yesterday morning he has traveled about GO
miles, having been incessantly going all night. He could find no water in pass to
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the south of Devil's Hole. A Uto Iinl
water there, and I have therefore instru
examine the region again in that direct
road accordingly on ray return from C
Took up march at 6 J o'clock. In
Soon after starting it commenced to i
much as to cause the wagons, (J miles i
tance of one-quarter of a mile. Detail
road doubles the point of the range alo
on the plain of the desert toward the C
mountain range. After making a joun
without water, except that in our keg
of the sandy and, in some places, hoi

varnished floor. The first grass we have met with is that in whirl
The Go-shoot or Tote-arrh Mountains have been nearly all
ahead of us, and appear very high. The peaks are covered with I
Union Peak, on account of its presenting itself in a doubled an.
The geological character of tin- range is sedimentary, intermingle
Our teams, considering the hard winter they have just passe
Floyd and the short forage upon which, of necessity, they have 1
far done remarkably well.
May 8, Camp No. 6, Great Salt Lake Desert—Altitude above
Bugle sounded reveille at 4. Morning bright and clear. Therm
33°.75. Moved at half past five. In one mile, pass on our left
Water not drinkable. In 1.2 miles more, come to a sulphur spring
animals and party mpiir'mg rest, we have only made this short mr
get to feed and water. The water, though sulphurous, is quite pa
beast.
The shrill whistle of the curlew and the harsh croaking of I
indicate that we are in a better region than that we have been pafi
days back. The view from this camp, in contrast witli that we h
we left General Johnston's Pass, is quite refreshing. Grass can b
erable stretch in the valley to the south of our camp, and the mom
Just before dinner a Parvan(Ute)Indian (Black Hawk)came i
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the first Indian we have seen on our route. His squaw is a G o-sl u >< >t woman, and he lives
among that people. Gave him his dinner and some tobacco. Had a sketch of him taken.
He wears his hair tied up at the temples and behind; carries a buckskin pouch and
powder-horn; a bow and quiver swung on his right side; wears a pink checked American shirt, buckskin leggins and moccasins, and a blanket around his loins; an old black
silk handkerchief is tied about his neck. He has one huge iron spur on his right heel,
and rides a sorrel pony. His height is 5 feet 7A inches; has a stout square frame;
age, probably, 35; carries a Hue. His bow is .'5 feet long, and is made of sheep's horn;
arrow, 25 inches long, feathered, and barbed with iron. His countenance is ordinarily
sardonic, but lights up in conversation, and shows as much intelligence as Indians d<
ordinarily.
This evening, just at dark, two six-mule teams, belonging to the mail company,
came in from Ruby Valley, and, after watering, continued on to Fish Springs. Tools
them five days to make the trip, they lying over one day. Report the road worked
through to Ruby Valley, and the mail-stage is to run the next trip as far as the statior
iu that valley from Camp Floyd. Heretofore it has run only as far as Simpson'*
Spring; from that point to the Humboldt River the mail has been carried on packmules..
May 9, Camp No. 7, Sulphur Sprit/*/.—Longitude, 113° 46" 19"; latitude, 39° 40' 36"
Floyd being about expended, they left this morning on their return to the post
Morning bright and clear. Thermometer at 5 a, m., 37°.25. Resumed march at 21
minutes of G, and shaped our course south of west for a wide pass through the Go
shoot Mountains, which we commence ascending in 4.5 miles. In (> miles more vol
reach the east summit (altitude above the sea, li.'.Mi;: feet), bv a tolerable grade, am
thence, in 2.5 miles, descend, by a good oTade, to Pleasant Valley, where we find ai
abundance of grass and plenty of water. A mile more brought us to the spring, the
copious source of the stream which runs eastwardlv through the valley into a larg<
valley, which I call Crosman Valley, after Lieut. Col. George II. Crosman, deput)
quartermaster-general and chief of the quartermasters department in the Military
Department of Utah. This stream (Pleasant Valley Creek) has a width of 12 feet, u
5 feet in depth, of sandy bottom, and has a rapid' current The water is of a ver\
At this point is a mail-station, a log house. The mail company has done a great dea
of work in the pass we have just come through, in removing rocks, tilling up gullies
and making side cuts.
We have to-day seen a number of Go-shoot Indians. Thev aremost wretched
looking creatures, certainly the most wretched I have ever seen, and I have seen groa
numbers in various portions of our country. Roth men and women wear a cape mad<
of strips of rabbit-skins, twisted and dried, and then tied together with strings, am
drawn around the neck by a cord. This cape extends to just below the hip, ami i:
but a scant protection to the body. They seldom wear Legging or moccasins, and tin
women appear not to be conscious of any impropriety in exposing their persons do HI
to the waist. Children at the breast are perfectly naked, and this at a time when over

extend in streamers at the temples. The women let thei
live on rats, lizards, snakes, insects, grass-seed, and root,
rabbit, it bein- seldom that thev kill an antelope.

mail company bavin- lost by them about 12 head of cattle and as many mules. Thev
steal them for food.
The farm the Government has opened for them is on Deep Creek, 25 miles west
of north from this station. The Indian agent is Mr. Jams. Mr. Faust represents the
valley of Deep Creek (by Hcckwith called Fish Creek, by others I-van-pah), as quite
animals, and 1,500 acres of good land can be profitably irrigated hy it. Captain
JJeckwitli, in speaking of this vallev, says: "The valley is here several miles wide,
and the stream lined with grass, which is not all, however, of superior quality. Many
of the small settlements of Utah are not so well supplied with the requisites lor successful cultivation as those found on this stream." Mr. Faust also represents that thenis a large quantity of tine timber (pine, fir, and cedar) in the vicinity, and, douhtless,

It) feet in diameter, and in such a manner as to break off, to the height of about 4
women, and children. Kabbit-skins were the clothing generally, the poor infant at
the breast bavin- nothing on it. In the center was a camp-kettle suspended to a threelegged crotch or tripod. In it thev were boiling the meat we had given them. An
old woman superintended the rooking, and at the same time was engaged in dressing
an antelope-skin. When the soup was done, the lingers of each of the inmates were
stuck into the only dish, and sucked. While this was going on, an Indian came in
from his' day's hunt. His largest game was the rat, of which he had a number stuck
tire, and the hair scorched; this done, she rubbed off the crisp Jd hair with a pine-knot,
and then, thrusting her finger into the paunch of the animal, pulled out the entrails.
From these, pressing out the offal, she threw the animal, entrails and all, into the pot.
The rats are caught by a dead-fall made of a heavy stone, and supported by a
kind of figure 4, made as it ordinarily is for a trap, except that, instead of a piece of
wood, a string is used, .tied, and provided with a short button, which, being brought
around the upright, is delicately held in position by a spear of dried grass or delicate
piece of wood, which, pressing against the button, rests at the other end against the
ground or stone. Traps like these are placed over the holes of the rats, and they,
coming in contact with the long or lower piece of the figure 4, bring the stone upon
them. They are also speared in their holes by a stick turned up slightly at the end

54

EXPLOKATIONS ACROSS TIIE GEEAT BASIN OF UTAH.

and pointed, and with another, of a spade-form at the end, the earth is dug away
until the animal is reached and possessed.
The Go-shoots, as well as the Diggers, constantly carry about with them these
instruments of death, which, with the bow and arrow and net, constitute their chief
means for the capture of game. Hanging on the brush about their "kant," as they
call their habitations, I noticed one of these nets. It was well made, of excellent twine
fabricated of a species of flax which grows in certain localities in this region, is 3 feet
wide, and of a very considerable length. With this kind of net they catch the rabbit.
A fence or barrier, made of the wild sage-bush plucked up by the roots, or cedar
branches, is laid across the paths of the rabbits, and on this fence the net is hung vertically, and in its meshes the rabbit is caught.
The fear of capture causes these people to live generally some distance from
the water, which they bring to their "kant" in a sort of jug made of willow tightly
platted together and" smeared with fir-gum. They also make their bowls and seed and
root baskets in the same way-a species of manufacture quite common among all the
Indian tribes, and which, in 1840, I saw in the greatest perfection among the Navajos
and Pueblo Indians of New Mexico*
I noticed a species of the food they eat, and which is made from seeds and roots
which they get in the bottoms. I tasted it, but it looking precisely like a cake of
cattle-ordure, and having anything but an agreeable taste, I soon disgorged it.
this country for the last ten vears, and professes to be well acquainted with the various
tribes inhabiting the Territory, are an offshoot from the Ute Indians, and left thentribe about two generations ago, with their leader or chief, Goship, a disaffected
leader. Their proper name, therefore, is probably (ioship-Ttes, which has become contracted into Go-shoots. Their language is a sort of gibberish, made up of the Ute
and Sho-sho-nee dialects. It is said they are little esteemed by the original tribe,
though I find occasionally a Ute Indian among them married to one of their people.
They have until recently recognized no chief. Now, at the instigation of the Government, they have elected one, but as yet do not know how to respect him.
It was
amusing to see how the women slyly tucked under their rabbit-skins the hickory
(checked) shirts we gave them, their whole demeanor representing that they are a
suspicious, secretive set.
We found the guide, .Air. Reese, at our present camping-ground.
He found the
water at the places represented by the Indian he took with him from Camp No. 5, but
farther south than he had gone. Paid the Indian in tobacco and a couple of hickory
shirts.
Ma$W, Camp No. s, Pleasant Valley.—-Altitude above the sea, 6,150 feet.
Ice
f >rmed in the bucket last night. Thermometer at 5 a. m., 33°.^5. The guide, with Ute
Indian Pete and two other men, left us this morning to continue an examination of
the country to the south of and parallel to our route.
They are to continue on, if
possible, in that direction, and join us in Ruby Valley.
Pleasant Valley, which is very narrow, contains grass all along it, but no water
• See my report of Navajo expedition, Sen. Ex. Doc. No. 64, 31st Cong., 1st sess., p. 118.

made decs not follow the direet pack-route, hut makes ,piito a detour to the riglit
north. The mail-man, who has piloted us from the last camp, Bays a road, bowtf
could be made by the pack-mule route, which would save several miles.
The di
cultyisa very steep declivity into Antelope Valley.
of slaty and calcareous rocks, mostlyjiighly altered, and on the south side of
valley are seen granite rocks and quart/.ite. On the west side, near our present ca
(No. 9), impure limestones and sandstones abound, pointing to the ('arboniferous fom
tion. The soil of the valleys correspond.
The Go-shoots that came to our camp in Pleasant Valley have followed us to <
present camp, and have been regaling themselves with the entrails and refuse of ab
we have killed.
Two of our party went in advance to shoot antelope in Antelope Valley, in wh
ful. Journey, to-day, 12.5 miles.
B of the: bunch-grass, or
animal s, to herd them.
scarce, it is necessary, in order to keep up the conditio
Mexica ns and one an
For this purpose we have four herders, three of win
American. One of these drives the herd during the
others; sleeping in the
wagons, and at night the last mentioned take care <
We have, therefore,
ever, aire seldom used
1 rought with us only a few lariats for the horses, wh
the gsips between the
except as guys to our wagons along side-hills, and to <
Camp :Floyd and other
wagons when corralled for stock-catching in the morni
re vain able as herders.
places in Utah, there are a number of Mexicans w
ierally«expert in throwBesides being capital for looking up stray animal-, the}
ing the lasso.
May 11, Camp No. 9, east slope of Antelope Valley.—Altitude above the sea, 6,658
feet. Ice formed again .last night.
Thermometer, at 4i o'clock this morning, 22°.
Atmosphere sharp but clear. Moved at 25 minutes of 6. Course, south of west across
Antelope and Shell Valleys. Just after leaving camp we have a fine distant view of
the mountains hemming in the Antelope Valley at the west and north. After getting
across the valley you can see to the east of south, glittering with snow, the high peak
of the Go-shoot, or Tots-arrh range (Union Peak), some 60 miles off. This valley
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runs north and south, is flatly and smoothl} concave, and about 12 miles wide; is
bounded on the east by the Tots-arrh or Go-shoot range; on the west by the Un-gowe-ah, or Pine Timber range, which are next to the Tots-arrh in height; at the north
distantly it appears to be hemmed in by mountains, and at the south is uninterrupted in
view. Altitude above the sea, f>,i;!M) feet. The soil is ;i sandy gravel on the benches, in
the bottom argillaceous and covered with short sage. In the vicinity where we cross
it there are no indications of water or grass, but some 50 miles to the south of us, to the
north of our return-mute, there is \\;iter and an abundance of grass.
After crossing
Antelope Valley, you ascend a rather low range of mountains, composed of slaty,
stratified rocks, by a tolerable grade, and get into a shallow valley, called Shell Valley
on account of its being covered with shale. Crossing this you descend over a formation of dioritic rocks, in 2 miles, by a good grade, into Spring Valley, where there is
an extensive bottom of alkaline grass and of spring water, and where we encamp early
in the afternoon. Journey, 19 miles; road generallv good.
This is a narrow valley, running north and south, and lies between the Un-go-we-ah
range on the west and a low minor range on the east. It is called Spring Valley, from
the number of springs which make a chain of small shallow hikes or ponds'in the
direction of its length.
The grass in it is abundant, but coarse and alkaline. Better
grass can be found in the ravines and on .the bench on the west side of the valley.
The alkaline nature of the soil makes it unfit for cultivation. The formation of the
valley, which is of a highly metamorphosed character, is composed, probably, of semifused stratified rocks.
Found some Root-Diggers here, one a very old woman, bent over with infirmities,
very short in stature, and the most lean, wretched-looking object it has ever been my
lot to see. Had her likeness taken.
These Indians appear worse in condition than the meanest of the animal creation.
Their garment is only a rabbit-skin cape, like those already described, and the childrt n
go naked. It is refreshing, however, in all their degradation, to see the mother studiously careful of her little one, by causing it to nestle under her rabbit-skin mantle.
At first they were afraid to come near us, but bread having been given to the old
woman, by signs and words she made the others in the distance understand that they
had nothing to fear, and prompted them to accompany her to camp to get something
to eat. Notwithstanding the old woman looked as if she was famished, it was very
touching to see her deal out her bread, first to the little child at her side, and then,
only after the others had come up and got
hare, to take the small balance for
herself. At camp, the feast we gai re them
Near our camp I visited one o f their d
scribed, it was an inclosure, o feet 1 ligh, of c
feet of it, was so offensive as to cai use my s
Mr. Bean told me the truth when he BB0k<
these Indians, about their habitatic >ns, cans
character of the food.
These Digger Indians certainl y demar
faction to know tlu

teach them th<
could only se<
repine at their

may iz, vinup ±\o. i", ^prnnj \ a/////.—.utiiime aoove me son KI.J.J leer.
im«rmometer at 4i o'clock this morning, 22 . Had (piite a cold night; fires still desirable

in the morning; water in the vaBey frozen over.

Ever since we left damp Floyd

snow has covered the high mountains. The grass in the valley is yet but a few inef.es
long. On the sides of the mountain, however, where it is to be found, it is sufliriently
long for grazing. This valley, doubtless OH aeeount of its altitude, IS a cold one.
we did not get off till 20 minutes after G. Our Go-shoot friends were in camp again
just before starting, and were a little impudent, so much so as to cause me to give seme
significant evidences of displeasure. Our course lay west of north for about 3 miles,
when we turned up a ravine south of west, along a rapid mountain-stream (Spring
Creek), which we followed for 3.5 miles, when we left it, and continuing up a branch
ravine, in 2 miles, by a good wagon-road grade, attained the summit of the Un-go-weah.range (7,530 feet above the sea), whence could be seen lying immediately to the
west of us Steptoe Valley. 1 descending the west slope of the mountain, which is somewhat steep, about 2 miles more, along a pure, mountain-gushing stream, which I call
after Lieutenant Marmaduke, of the Seventh Infantry, brought us to the mail-station
on the east side of Steptoe Valley, in the vicinity of which we encamped after a journey of 11.1 miles among good grass, water, and fuel.
The road crossed the stream, which I call Spring Creek, on the east slope of the
range, several times. These crossings, frhich are short, boggy pitches, the mail company has not properly fixed, and the consequence was we were detained two hours by
the breaking up of a tongue. This stream is 4 feet wide and 1 foot deep, and there is
an abundance of grass in the ravine all along, from about 1.5 miles above its entrance
into Spring Valley. It therefore furnishes a better camping place than Spring Valley. Gooseberry bushes grow along the creek, and cedars abound on the side-hill,
and cedars, pines, and what the Mormons call mountain mahogany in the pass. This
tree (the Cereocarpxs bilifolim) grows generally at the summit of the passes. It is
somewhat scrubby in appearance, ramifviug in several branches from the ground, and
in form resembles the apple-tree. Its greatest height is about 20 feet, and the aggregate breadth of its branches 20 feet. Its wood is very hard, and is used for cogs, journals, gudgeons, &c. A minute description of it by Dr. Engelmann will be found in Appendix M.
In this ratine we met a couple of men belonging to the mail-station where we
8BU
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are encamped, one of them named Lott Huntingdon, who says he has charge of the
mail company's operations from Pleasant Valley to the Humboldt River. They were
in search of mules, which they reported as having been run off by the Indians last
night. They were sure of it because they had tracked them. Fortunately we had
fallen in with the mules, and they had joined our herd. It was also in this ravine
where I saw a deserted wick-e-up, in which Mr. Lee found a charred human skull—
whether the result of cannibalism, sacrifice, or accident, we do not know.
The ravine in which wTe are encamped is also well grassed, and there, are others
of the same character in the vicinity.
The Un-go-we-ah Mountain-range, which we have just crossed, is composed of
porphyritic rocks and altered stratified rocks (quartzite, slaty rocks, and siliceous limestones), heaved up to the summit.
Called at the mail-station. I find the mail company's road-party, consisting of eight
men, have worked the road no farther than this camp. From this point onward wre
will have to open the road ourselves. They report a stream in the bottom of Steptoe
Valley, six miles distant, which we will have to cross, and cannot do without bridging.
Breadth 25 feet. They have been hauling logs to the spot for the purpose, and have
nearly all that will be required. They promise to haul the remainder to-morrow, so
as to enable us to build the bridge. The mail accommodations at this station are a
shed and tent.
May 13, Camp No. 11, cast slope of Steptoe Valley.—Altitude above the sea, 6,600
feet. Last evening it commenced blowing very hard, and this morning we have a
cold, driving snow-storm from the east. Thermometer, at 5.45 a. m., 34°.25. Lieutenant Murry and myself left, with a small party of soldiers and teamsters, to make
the bridge in Steptoe Valley, referred to yesterday, the balance remaining in camp.
By noon the bridge was finished except a few logs, which the mail company promised
to haul and put on. Lieutenant Murry deserves credit for his energy in this work.
It snowed and rained at times during the day, till in the afternoon the clouds broke
away, and the sun came out bright. The wind wras high all day.
Mr. Huntingdon has been in this region during the past winter, and says there
wrere six feet of snow in the upper portion of the cation, in wdiich the mail-station is,
and two feet at the station. The mail party also inform us that Mr. Egan, the principal agent of Chorpenning & Company, tried twice to get south from Ruby Valley,
toward Genoa, in Carson Valley, but was once defeated by the snow, and once business in Salt Lake City diverted him. It is from this point, near the southern extremity
of Ruby Valley, Hastings Pass, where we reach it, that I contemplate striking off
soutlrwestwardly from the route we are following, and shall attempt to get through
with our wagons to Genoa in that direction.
The mail from Camp Floyd passed this afternoon, on mule-back, to California,
and the earner reported two stages at Pleasant Valley Station, just through from Salt
Lake City.
May 14, Camp No. 11, east slope of Steptoe Valley.—Weather still cold. Thermometer, at 5 a. m., 28°.25. The animals have been in good grass at this camp, and
have recuperated by the day's halt. Moved at 5,30 o'clock. Course westwardly,
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directly across Steptoe Valley to Egan Canon. This valley, trending about north and
south, is bound by the Un-go-we-ah Mountains on the east, and the Montim* Mountains on the west, and is open at either end as far as the eve can reach. Its breadth
is about twelve miles, and, like all the wide valleys we have crossed, is flatly concave
in cross-sections. At the benches the soil is gravelly. In the bottom it is areno-ealcareo-argillaceous, and on the west side of the valley, in wet weather, must bog a
great deal.
Greasewood is the characteristic: ordinary height, ."> To 4 feet.
(See
minute description of this shrub by l>r. Engehnann, in Appendix M).
Along the
axis of the valley a stream runs northwardly, which, at the present time, is twenty-five
to fifty feet wide; bottom miry; depth, in places, three feet; current moderate. * It is
said to dry up in the summer. Curlew, ducks, and other aquatic birds frequent it.
There is a considerable margin of salt grass along it, which would he poisonous to
animals, though the water does not taste alkaline. This is a poor, arid valley, perfectly
useless for cultivation where we cross it; but farther south, where 1 crossed it on my
return, as my report will show, there is a great deal of good, available pastural and
cultivable soil. Altitude above the sea, 5,:SIC feet. Small streams, however, of pure
water course down from the mountains and sink generally before reaching the middle
of the valley; and on the mountain-sides and in the ravines is to be found a great deal
of grass.
On account of the marshy approach to the bridge we constructed yesterday over
this creek, we were detained three-quarters of an hour. Several of the wagons were
taken over by hand. At noon, 6.8 miles from bridge, we reached the mouth of Kgan
Canon, down which a fine, rapid stream runs, and on which we encamp. Grass on
the side of the mountain. Journey 13.3 miles. Road good to the bridge; and from
there, a part of the way, the soil is light and porous, and cuts up easily. After reach
ing camp-ground, I examined, with Lieutenant Murry, Egan Canon, which had been
reported as requiring considerable work to enable the wagons to pass, but find little
will be necessary. We have had to-day with us, from Steptoe Valley, one of the mail
company's men, who joined us at my request and by direction of Mr. Egan.
This afternoon the astronomical transit was set up'for observations of the transit
of the moon and moon-culminating stars. We were successful in the evening with our
observations. Also observed as usual for time (or longitude) and latitude. Also took
four sets of lunar observations for longitude with sextants and artificial horizons, two
sets being on each side of the moon. Lieutenant Smith observed for double altitudes
of the stars; Lieutenant Putnam, for double altitude of the moon; and I, for lunar distances, Mr. Lee noting audibly the time. The observations, being simultaneous, are regarded as quite satisfactory. I would ask,''Are you all ready ?" If so, each would reply,
"Ready!" I would then say, "Count!" While Mr. Lee was counting, Lieutenant
Smith would be keeping up the superposition of the reflected and direct image of the
star in the artificial horizon; Lieutenant Putnam, the tangential contact of the reflected
and direct imaire of the bright limb of the moon, also in an artificial horizon; and I,
the tangeney of the star and bright limb of the moon directly. At the proper instant,
I would call out the time, and if the other observers would respond, "All right!" to
* The meaning of this word I have not le^n able to ascertain.
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my query, the angles of time were recorded. We got through at midnight. Also,
determined the magnetic variation at this camp, by observations on Polaris.
The survey of the day is plotted after getting into camp, and thus, as we proceed,
we have daily a correct view of our position. All of our notes, astronomical and
barometerical and itinerary, are also perfected. The four chronometers are also
daily, at the same hour, compared, and a record kept of the daily difference of each
with the large box-chronometer. Find longitude of this camp (No. 12) to be 114°
58' 15"; latitude, 39° 51' 46"; altitude, 5,986 feet; magnetic variation, 16° 47' E.
The dews in this region are scarcely perceptible, and my flannel, I notice, is
generally highly charged with electricity.
May 15, Camp No. 12, month of Egan Canon.—Extremely cold this morning.
Thermometer at sunrise, 26°. Air pure, sun bright, and the wind strong from the
west. Moved at quarter to 6. The pioneer party went ahead, in order to prepare the
road. Our course is westward, up Egan Caiion, by an easy ascent, to Round Valley,
about 2.5 miles, thence six miles across Round Valley, and by a ravine which required
some work, to the summit of the Montim range (elevation above the sea, 7,135 feet)?
and thence 9.5 miles across Butte Valley, to the vicinity of a small well on the west
side of the valley.
Egan Canon we found quite narrow, and somewhat remarkable on account of the
rocks which wall it in on either side. These rocks are tremendously massive, and rise
sheer to a height in one place of about 1,000 feet. They are a compact quartz granite,
of a grayish color, which becomes embrowned by exposure, and is intermingled with
altered slate. Small veins of pure white quartz are seen traversing it very conspicuously. The general character of the range (Montim) is granitic at the base in some
places, but mostly tilted and highly-altered stratified rocks, quartzite, slates, etc.
Higher up, siliceous limestones, and, on the west side, porphvritic rocks. The ravines
and heights abound with cedar, and thick artemlsia characterizes the valleys. Just
after crossing Round Valley we passed through a sort of cedar and sage-brush fence,
which must have been about .75 of a mile long-, and put up by the Indians. Its purpose, doubtless, was to catch rabbits by the suspension upon it of a net, in the mode
explained before, and their attempting to run through it.
The Montim Range, between Steptoe and Butte Valley, is the boundary between
the Go-shoot and Sho-sho-nee tribes of Indians; the latter ranging to the west of the
line.
Round Valley, which is about 4 miles wide and 16 miles long, abounds in grass.
Butte Valley ranges north and south, and at the north appears to be uninterrupted
except by low hills; at the south it is closed in by a cross-range some 30 miles off. It
is about 8 miles wide, and takes its name from the buttes or table-hills in it. Soil of
the usual yellowish color, and of a dry argillo-arenaceous character, good for nothing
but to sustain the artemlsia. (Altitude above the sea, 6,148 feet). The range of mountains limiting it on its west side are low, and, though covered with cedar, present but
little indications of water. Those at the south end, from their height and snow, give
better indications. The Humboldt range has appeared ahead of us to-day, looming
up above the range limiting Butte Valley on the west, and is covered with snow. It
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is the most imposing range I have seen since leaving the AYahsateh Mountains, and is
to be seen stretching far to the northward.
Our day's travel has been 18,1 miles, and, as it was quite warm in the a^moon,
we found it very fatiguing crossing Butte Valley. Road generally gooi Mn five
Sho-sho-nees on the road, clothed in rabbit-skins; like tin- Uo-shoots, but all had leggings. We are encamped at the loot ,.1' a dark brown, isolated, porphvritic rock, near
The summit of which is a small dug well, 10 feet deep and 2 feet wide. The water in
this well can only get here on the principle of the siphon bringing it from some distant
source. At present it is only 2J feet deep in the well, and is barely suilicient for
culinary puq>oses. The grass is about 1.5 miles to the northeast of the spring, on the
side of the hill, and does not appear abundant. The dearth of water on the route
to-day makes it important, if for no other reason, that the route should be changed
farther to the south. (Subsequent to this date, in the summer, this point had to be
abandoned by the mail company as a station on account of the well drying up. I
have learned, however, that they have since found water in the vieinitv, probably
about 2 miles to the southeast, where a Sho-sho-nee told us then- was water.)
The mail company has three traveling agents between Salt Lake Cite and the
Humboldt River—Howard Kgan, superintending agent; Ball Robert, district agent
between Salt Lake City and Pleasant Vallev; and Lott Huntingdon, the j.gnit tor the
district between Pleasant Valley and the Humboldt Then they have an agent called
rier. The number of mules varies at these stations from 8 to If). The mail during
this winter was carried on a pack-mule, which was sometimes led and sometimes driven.
The required rate of travel (which was accomplished) was CO miles in every twentyfour hours, changing every 20 to 30 miles. The superintending agent is said to get
from $200 to $250 per month, the district agent $100, the station agent from $50 to
$75, and the hands from $25 to $50, according to worth.
One of the mail company informs me that along the route from this station to the
Humboldt they had last winter to subsist themselves on mule and coyote (wolf) meat.
Their stock was transferred from the old road so late last fall as to have caused the death
of one man, who died from cold on his last trip over the Goose Creek Mountains, and
they were consequently ill supplied with provisions on the new route. During the
winter the stock had a little grain, but subsisted principally on grass. The snow on
the divide between Butte and Steptoe Valleys was from 2 to 4 feet deep; in some
places in the mountains as much as 10 feet; in Butte Valley about 18 inches.
It is reported by some of the mail company that there is a cave, about three days'
travel to the south of Steptoe Valley, into which persons have traveled a mile; some
sav as many as 3 miles, when they came to a precipice which prevented their going
farther. They rolled rocks down, and the lapse of time,before striking the bottom
showed the depth to have been very great There is said to be a number of rooms,
in one of which is a beautiful spring. It was found by some persons who came from
Fillmore City and traveled west. The location of the cave is not given, however, with
any precision, and it is not in my powder, for want of time, to certify, myself, to the
truth of the report.
(I may as well say here, however, that on our return route,
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which was 25 or 30 miles to the south of this, although we saw some small caves, we
saw none of the extent described.)
May 16, Camp No. 13, west slope of Butte Vattey.—Altitude 6,523 feet. First mild
morning we have had. Thermometer at 5 a. in., 32°. Moved at 20 minutes of 6.
Course continues a little north of west. In 2 miles reach summit of divide between
Butte and Long Valleys (altitude above the sea 6,670 feet), by a very gradual ascent,
and 2.5 miles more, by an easy descent, reach Long Valley. This valley, which lies,
like those we have crossed, from south to north, is shut in by a pretty high mountain
at its north end, from 10 to 15 miles off, showing passes in that quarter; and the south
end appears closed, some 25 or 30 miles off, by a cross-range, also exhibiting passes
through it. Elevation above the sea, 6,195 feet. Crossing this dry valley, which is
2.7 miles wide, 3.1 miles more up a tolerable grade brings you to the summit of a low
range, running north and south, dividing Long from Ruby Valley, about one mile
below which, on the west slope, we encamp, at a spring just discovered by Lott
Huntingdon, of the mail party, and which therefore I have called after him. It is a
good camping-place, and grass and fuel are convenient. Journey to-day, 12 miles.
Road good.
Siliceous limestones were seen in the range dividing Butte and Long Valleys ; and
in the range bordering this last valley, on its east and west sides, are light-yellowish,
earthy limestones, full of fossils of the Carboniferous range; also compact light-gray
limestone, some siliceous and slaty rocks, &c. Igneous roeks, of a basaltic appearance
(brown porphyry), are found near the limestones in the vicinity of Buntingdon Spring.
Soil of valleys accordingly.
Cedar and pine characterize the Sylra of the mountains, and the Artemisia tr'utoituta,
or wild sage, a certain index of sterility, the valleys. The latter has impeded our
wagons a great deal to-day, and has been seen almost everywhere from Fort Laramie
as far as we have come, and was afterward found to characterize the country even to
the east foot of the Sierra Nevada.
A high snow-mountain has appeared some 30 miles off to the south of us, which
will doubtless be of service in furnishing water on our return trip in that quarter.
Several antelope have been seen for the first time since we left Camp Floyd.
About an hour after we went into camp the guide and party came in. It will be
recollected that he parted from us at Pleasant Valley, Camp No. 8, May 10. He
reports that in consequence of his getting out of provisions, and the Indian he had
picked up as guide knowing nothing of the country farther west, he struck north for
our trail, and met it at the bridge in Steptoe Valley. Thence he followed our track.
He represents that he has found a route generally parallel to the one we are on, and
some 30 miles to the south, which is practicable for wagons, and furnishes water
and grass at intervals of 15 to 20 miles. Indeed, a good portion of the way
is an old wagon-road, which, according to Lott Huntingdon, was used by a party of
emigrants who attempted to make their way from Fillmore to California and perished.
(On our return trip, however, we got on this road, and were told by the Indians that
it had been made by the Mormons the spring previous, and was, without question,
that which they made when they fled before the approach of the troops, and when it
was reported they had gone to Silver Mountains.)

Got a number of tlie
by name Tar-a-ke-gan.
always with tlie guide, so
tion to tlie country south
the Indians I meet which
ners, customs, &c. But 1
of the first importance, t
r.csid.'s,
foung, ne
water, grass, &c.; and already in this respect the chief guide has found him invaluable. I can never forget the kindness of Dr. Hurt in recommending him to me.
May 17, Camp No. 14, Hunt'ui<i<hn* Spring east slope of lhtby Valley.—Altitude
above the sea, 7,190 feet. The guide leaves us again this morning with a Sho-sho-nee
Indian, Tar-a-ke-gan, to go south, and continue his examination of tlie country south
and west, and will join us at our first camp after leaving Ruby Valley. Pete and
two others of the party accompany him.
summit of Too-muntz range (7,2X3 \\>vt above the sea,) pass down a canon, which 1
call Murry's Canon, after Lieut. Alexander Murry, the commanding officer of the
escort. The rocks are more calcareous and slaty than those we passed yesteiday, and
are of yellowish color. Some little work done in the canon, to allow the wagons to
get along. In 3.9 miles we reach the mouth of the canon, and immediatelv cross
Ruby Valley, requiring 5.3 miles more of travel to mail-station in the valley, where
we encamp at 9.30 a. m. Journey, 9.2 miles. Ivoad good.
At our camp is a spring which sends out a small stream of pure water, flowing
along the valley northwardly. Ruby Valley is well supplied farther north with
streams from the Humboldt Mountains, which limit it on its west side; and some 25
or 30 miles north of us, in the valley, is said to be a large lake, which doubtless is
Beckwith's Lake Franklin.
This valley, like all those we have crossed, has a dirty-yellowish, forbidding appearance; is covered with artemis'm, and very level, and has a thirsty appearance, though
doubtless farther north it is more inviting. It is said to extend north as far as the
Humboldt River, a distance of GO to 70 miles, and has a great deal of cultivable soil
in that direction, which is capable of irrigation. At the south, about 10 miles from
our camp, it is hemmed in by the mountains, which close in from the east ami west
sides, showing, however, a pass through to the valley lying to the south. The breadth
of the valley where we cross it is about 9 miles.
Mr. Jarvis, the Indian agent, has commenced, I am informed, an Indian farm in
this valley, about 40 miles to the north of our camp, for the Sho-sho-nees. An abundance of grass, water, cedar, and pine is found in the mountains on either side of the
valley, particularly in the Humboldt range skirting it on the west, and it is represented as being quite a warm valley. Tlie snow last winter is represented as not
having been more than one-half foot deep in it. In Hastings Pass, which leads
through the Humboldt range into the valley of the south fork of the Humboldt, the
snow was 4 feet deep.
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Large numbers of Sho-sho-nees winter in Ruby Valley, on account of its being
wanner than the other valleys around. One of the mail party represents that as many
as 1,500 must have staid here last winter. At the present time they are scattered,
for purposes of hunting. They are a fine-looking tribe of Indians, and all those I have
seen have good countenances. They have generally nothing but the brush-barrier or
inclosed fence, summer and winter, like the Go-shoots, to protect them from the
weather, though some of them erect pole-lodges. Mr. Huntingdon thinks that onethird of them carrv guns; the rest carry the bow and (jiiiver. They have committed
no depredations lately, though last year they attempted to steal some horses from
some emigrants.
A great deal of game, such as antelope and aquatic fowl, is s«*u\l to abound in this
region, and deer and mountain-sheep are also seen. Ruby Valley takes its name from
the circumstance, so I am informed, of rubies having been picked up in it on the west
side, a few miles north of the mail-station. However this may be, it is very certain
we could not find any, and the probabilities are that it is no more a ruby valley than
the others we have crossed. The mail-station at this point is at present a mere shed.
Pine-log houses are at present being put up.
-The Humboldt Mountains, wdiite with snow, have for the last twro days been seen
at times, and have looked grand and massive. Their Indian name is Tac-a-roy, meaning snow-mountains. They are certainly the most formidable mountains we have
seen since we left Camp Floyd, and are composed of siliceous limestones, quartzite,
coarse sandstones, &c.
May 18, Camp No. 15, Ruby Valley'— Altitude, 5,953 feet. The mules ran against
the cords of the barometer-tent early this morning and prostrated it, carrying with it
the two barometer, swhieh were suspended from the tripod. Fortunately, only one
was affected by the accident, a little air getting into the tube, which can be easily
remedied.
Thermometer at 4.45 a. m., 38°. Moved at 5J o'clock. Struck immediately for
Hasting's Pass, lying southwest from mail-station, the foot of which we reach in 2.5
miles, and the summit by a remarkably easy ascent in 3.3 miles more. This pass leads
through the Humboldt range from Ruby Valley into the valley of the South Fork of
the Humboldt, which some call Huntingdon's Creek. For the first *time we in this
pass get into Beckwith's, here coincident with Hasting's, road, both of which at the
present time are very indistinct. Descending from the summit, by the finest kind of
grade, in about 4 miles we leave Beckwith's and Hasting's roads, which go, the former
northwestwardly to join the old road along the Humboldt, 10 miles above Lassen's
Meadows, the latter northwardly to join the same road at the mouth of the South Fork
of the Humboldt; while we strike southwestwardly, over an unknown country, toward
the most northern bend of Walker's River, my object being to cut oil* the "real detour
which the other roads make in going all around by the Humboldt River and sink to
reach Genoa in Carson Valley. We also now leave Chorpenning's or Mail Company's
extension of my route from Hasting's Pass, it also turning northward, and joining the
old road near Gravelly Ford, which they follow by way of the sink of the Humboldt
and Ragtown, on Carson River, to Genoa. Fremont, I notice by the Topographical

road on Carson River, we will have to he guided entirely by the country as it unfolds
itself. This Hastings Pass, the summit of which is O.'oXO fret ahove'the sea, is the
finest, on account of its breadth and easy grade, of any we have threaded, except
Camp Floyd Pass. The twittering of the bints we found here also more resonant and
delightful than in any otlur locality. There is a bird in the mountains a little larger
than the jay, and of a deeper blue Color, that utters an impudent screaming note, and
quite wild, and it is dimeult TO approach near enough to shoot it.
It was in this pass that Messrs. Duncan and Lnfkin overtook as on their wav

from Salt Lake City to Genoa

They had left the city two weeks previously, and

Mr. Duncan, who has traveled the old route by toe City of Rocks, says he think* the
one he is now on is the best. They follow from this point the mail-route, toward the
main llumbohlt. 1 Mas much pleased with the little two-horse wa-on thev had with
them. It was very light, and was hung at the middle on two springs, placed longitudinally; and they say they have carried 1,000 pounds in it over the Sierra Nevada 1
should think it a capital wagon for rapid traveling over the plains. It was built at
Concord, N. II.
After reaching the west foot of Hastings Pass, in the valley of the South Fork of
the Humboldt, we struck for a pass in the next western range, which we could Bee
lying to the southwest of us, about 9 miles off, and which looked favorable for admission into the next valley. In 4 miles we struck the South Fork of the Humboldt,
a rapid stream, stony bottom, 6' feet wide, J foot deep, course northwardly. We follow
up this creek for about a mile, and then leaving it, in about 2 miles, come to a small
mountain-stream flowing over a stony bottom, where we encamp at 1 o'clock. Grass
along the stream, and plenty higher up on the slopes of the mountains. Sage plentiful.
Journey 17.6 miles. Road good, though the high sage-brush, as usual, impeded us a
little. This our heavy train, however, breaks down, and makes a very passable road
for those who may follow us.
The valley of the South Fork of the Humboldt, which takes its rise near and to
some 15 miles off toward its south end, showing a rim in that direction. Its soil is a
yellowish areno-argillaceous earth, which is capable, to a limited extent, of being
irrigated bv the stream running through it. As usual the urtemhla covers the valley,
and in this locality is quite rank in growth. Altitude of valley above the sea 5,640
A Sho-sho-nee Indian and his squaw, with her child strapped on her back, followed
us to camp. Both seem kind-hearted and have good countenances. The child is a
perfect picture of a fat, well-conditioned boy, and has a very pleasing expression of
countenance. He is perfectly naked, and around his neck has several strings of
9 BU
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wampum. The squaw is naked from her head to her loins, and is not in the slightest
disconcerted by the gaze of spectators.
Mr. Reese, the guide, came into camp this evening, and reports plenty of water
and grass, and a good country for a road parallel to our route, and south of us from
the point he visited south of Camp 14 to the valley we are now in, but sees no way
of getting through the range of mountains lying west of us, except by the pass near
us, which we are aiming at. If so, the contemplated southern parallel route would be
at this point too far north, and we should not gain in distance over the route we have
come. I trust, however, we will yet find that we can continue our more southern
route westwardly without deviating so much from the proper direction. I think I can
see indications of a pass which will make the thing practicable. This proved to be the
fact on our return.
We have had thunder and some little lightning this afternoon and evening, but
only a few drops of rain.
May 19, Camp No. 1G, Valley of South Fork of the Humboldt—Altitude above the
sea, 6,028 feet. Thermometer at 4.30 a. m., 38°.25. Morning bright and pleasant.
Raised camp at 25 minutes of 6, and directed our course west of south to pass of the
mountain-range directly west of us. In 2 miles cross a small rapid mountain-rill. These
streams may not run in the summer and fall, but their sources, which are springs at the
base of the mountains, are doubtless perennial. Wild parsnips, said to be poisonous to
man and beast, abound here. Grease, or whisky and gunpowder, are said to be the
antidote. Pass places where the Indians have dammed up the rills to cause them to
flood the habitations or holes of badgers, gophers, rats, &c, and thus they secure them
for their flesh and skins.
In two more miles we commence ascending the pass, which on the east side is
quite steep, all the teams doubling but the leading one, and ropes being used to keep
the wagons from upsetting. Some side-hill cutting done; train detained 2 J hours
on that account. A road, however, of good grade can be made up the pass; (and since
we traveled over it I have been informed that the mail company, which has transposed
its stock on my route from Ruby Valley, has made a road here.) Probably south side
of pass will furnish best grade. Altitude of summit of pass above the sea, 7,300 feet.
From this summit we obtain a most extensive view of distant mountains. Toward
the east may be seen four distinct ranges, some of them covered with snow. These
are the ranges we have been crossing for several days back. Toward the west, bounding a valley running north and south, and over which lies our course, may be seen a
range, and back of it one or two more; the highest covered with snow. The valley
referred to is quite white toward the north with a saline efflorescence, and bearing
about due west and lying in it is a small lake, into which apparently runs a good-sized
stream.
I visited a high promontory near the pass to reconnoiter for a pass through the
next range lying immediately to our west. Determined to try the one bearing magnetically S. 40° W. as being the most favorable in direction. There is another bearing directly west, but it would be too far to the north. Directed guide to proceed to
the pass in advance, and send back, first, a report about grass and water, at east foot
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of the pass for to-morrow's camp; and, subsequently, another in respect to the practicability of the pass. My plan has been to keep the guide well in advance, and to have
him send or bring back reports from time to time, so as to have as little detention as
possible, and get the best route.
Descending from pass by an easy grade down the west dope of the range, albeit
in places slightly sidling, in 3 miles and at quarter to 1 p. in., encamped in splendid
and abundant grass, near the small stream which comes down the pass. Day's travel
7.1 miles ; road good except at points as stated, and which can be remedied.
Several Sho-sho-nees joined us on our route. One of them amused the party very
much by his awkward attempts to mount a mule, and, when he got on, his rabbit-skin
dress frightened the animal so much as to cause him to run off with his nondescript
load, much to the merriment of the men. They wear their skin capes summer and
winter, and on such a hot day as this I should suppose the warmth of it would be
insupportable. I notice that before they venture to join us they take a good look at
us from distant prominent points.
The merry sound of the blacksmith's anvil and forge, and the hammer of the wheelwright, after we got into camp, reminds me constantly of the very efficient manner,
thanks to General Johnston, commanding the Department of Utah, in which 1 have
been fitted out by the Quartermaster's Department. The army wagons are, however,
of such superior character as very seldom to require repairs. On the march of the
Utah forces from Fort Leavenworth these wagons were the admiration of every one,
so strongly were they made, and so suitable in weight and capacity. 1 doubt if any
army in any country can show anything superior. The portable forge, however, of
which no expedition like ours should be destitute, we found indispensable for the preparation of the shoes for the animals, and other purposes.
Among the Sho-sho-nees who have visited our camp is Cho-kup, the chief of
the Humboldt River band of the Sho-sho-nees. It is to be regretted, as I have before
remarked, jthat I am obliged to let Indian Pete, the interpreter, go with my guide
ahead, in order to talk with the Indians they may meet. I am thus deprived of the
advantages of the information I might otherwise obtain from this chief respecting his
tribe. I have had a sketch of him taken. He is a very respectful, intelligent, wellbehaved Indian, and seems to have gained the approbation of the California Mail

id his neck, wears shoes, and has a yellowish felt hat. His air is that of a man
while knowing his own powers, is capable of scanning those of others. He
ed me a letter of Mr. Chorpenning, recommending him as a good Indian, etc.
together with my intercourse with him, has induced me, from motives of policy
* ju^tn-e t<. U'V
CHO-KUP'S PASS,

"May 19, 1859.
-To all whom it may concern :
"This is to inform persons that the bearer of this paper is Cho-kup, cliief of the
Sho-sho-nees south of the Humboldt River, and as he is represented, and from my inter-
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course with him, I believe him, to be a friend of the Avhite man, and a good, respectable, and well-behaved Indian, I bespeak for him and his people the kind treatment
at the hands of the travelers through their country that their recent good conduct
entitle them to, and which, if they continue to receive, will insure all who may pass
through their country safety to their persons and property.
"J. H. SLMPSON,
"Captain ToiJOf/ntpIiu-al Engineers?
I have made it a point to treat the Indians I meet kindly, making them small
presents, which I trust will not be without their use in securing their friendly feeling and conduct.
A great many of the difficulties our country has had with the
Indians, according to my observation and experience, have grown out of the bad
treatment they have received at the hands of insolent and cowardly men, who, not
gifted with the bravery which is perfectly consistent with a kind and generous heart,
have, when they thought they could do it with impunity, maltreated them; the consequence resulting that the very next body of whites they have met have not unfrequently been made to suffer the penalties which in this way they are almost always
sure to inflict indiscriminately on parties, whether they deserve it or not.
The mountain range which we have just crossed, and near the foot of which we
are encamped, is called the We-a-bah Mountains, or the mountains, as Ute Pete says,
of the fluttering or night bird. It is composed of sandstones, siliceous conglomerates,
and, distant from the road, of bluish-gray limestone. The general name for mountain,
among the Sho-sho-nees, seems to be Toy-ap. The pass we have come through I call
after the chief, Cho-kup's Pass.
May 20, Camp No. 17, west slope of Cho-kup's Pass.—Altitude above the sea,
6,018 feet. The dragoon I sent out with the guide returned last night at 10 o'clock
and reports water and grass 15 miles off, in the direction of pass, through the next range,
ahead. Thermometer at 4.30 a. m., 38°.75. Moved at 5.30 o'clock. In 1 mile reach
foot of pass in Pah-hun-nupe, or Water Valley. This valley apparently (dosed at south
end, say 25 miles off; at north end, some 30 miles off; low passes apparently at either
end. The indications are that this valley can he passed through over to a more southern,
southeastern, or southwestern vallev hv practicable passes, a fact, of significance on our
return route. Sand-hill cranes, curlew, and other marsh birds abound in the valley,
and antelope are.seen in the distance. Six and eight-tenths miles farther brings us to
a large spring, in marsh, where we water. Plenty of grass about it, though not of
best quality. This valley is in some portions argillaceous and in some arenaceous.
The latter glitter with small crystals of quartz, of very pure character, which we
amuse ourselves in picking up, and facetiously call California diamonds. The appellation, doubtless, as veritable as the epithet of ruby, which seems to belong to the
precious stones said to have been found in Ruby Valley. A great deal of alkaline
marsh, and water in small lakes, north of route. Altitude of valley above the sea,
5,660 feet
In 5.6 miles more reach a large spring on west side of valley, at foot of mountain
range, where we encamp in pure salt grass, which the animals eat with avidity.
It is, however, not abundant.
Bunch-grass can be found in canon back of camp.
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Road to-day good, though it might cut up early in the spring. Higher ground, however, exists below or south of the road, over which, in this case, 'the warms'could
travel. Day's travel, 13.3 miles.
The damaged barometer cleaned and refitted with fresh mercury by Mr. Bagelmaun. At sunset ascended high peak, back or west of enmp, to view the pass we
have been aiming at. It looks favorable. From this peak had a most magnificent
view of the mountains in every quarter of the horizon—the Humboldt range, to the
east of north, showing its white snowy summits far above the intervening ones.
These distant views have, at least on my mind, a decidedly moral and religioiuf effect;
and I cannot but believe that they are not less productive of emotions of value in this
respect than they are of use in accustoming the mind to large conceptions, and thus
giving it power and capacity. The mysterious propertv of nature to develop the
whole man, including the mind, soul, and body, is a subject which I think has not

Ureator lias ordained should be gathered from the contemplation and proper use of
But then the question arises, Do we rise from the contemplation of nature to
nature's God, and therefore to a realization of the amplitude and reach to which our
minds are capable, by our own unaided spirit; or is it by the superinduced Spirit of
the Almighty Himself, which we have received, it may be, on account of His only
Son ? But these speculations may be considered as foreign to the necessary rigor of
an official report; and I, therefore, will indulge in them no further than to say that,
according to my notions, the latter I believe to be the true theory.*
* I must confess that in all the works of Baron I
I am conversant, I have never seen anything to indicate that he ever arose in his conceptions of nature to the ultimate idea which, to my mind, they are
intended to disclose, to wit. the power and goodness of the Creator, and thus to produce within us the ahility and
delight of adoring Him " of whom, and through whom, and to « h
• n.uis xi, 36.) In his Cosmos
the utmost he says upon th—
is sentence: " The earnest and solemn thoughts awakened by a
communion with aature intuitive)] arise from a presentiment of the order and harmony pervading the whole universe,
and from the contrast we draw between the narrow limits of our owu existence aud the image of infinity revealed on
the dim horizon across the vast expanse of ocean."

Now, here, the height of hi* conception is an idea of infinity, in

has created and still upholds all things, and seems to !><• utterly mieunse'h.iis >>: t
•,.;. rocosm, which
to some persons is mirrored in then souls when rhe\ contemplate nature in her grandest and most beautiful forms.
Indeed, to my mind, his application of the word Cosmos to " the universal all," (To Qov,) and yet non-recognition of
Him " in whom we live and move and have our being," and " by whom the world aud all things therein were made,"
is as sensible as it would be for a physician to talk of the faculties and functions of the human body, and yet ignore
entirely the sentient, reasoning soul, the seat of its life and the controller of its actions.
January 2
• foregoing, I have read Professor Guyot's interesting address of February 16,
ISoO, to the American Geographical and Statistical Society, on Carl Ritter, the world- renowned author, as he terms him,
of the classical "Erdkuude, &c, or the science of the globe in its relations to nature and to the history of mankind.'
From this address I learn that the crowning excellence of this great physicist was his Christian belief and character,
through which he was enabled to see nature purely and describe her graciously as the work of an all-wise and benevolent Creator, who has so harmonized all things, both in the world of matter and spirit, as by their beautiful adaptation,
ami relation to disclose the infinitude of Him who is the beginning and end, the alpha and omega, of all things.
The spirit in which Ritter studied nature is well shown by the motto which he placed at the bottom of the
portrait presented to him by the students of the University of Berlin, through a committee, of which Mr. Gnyot was one,
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On descending to camp, found Pete had come in from the guide's party, and he
reports all right ahead for 18 miles, to a point where there is grass and water, and
where I expect to camp to-morrow. It seems the guide took a pass a little to the
north of the one I saw from the high promontory of Cho-kup's Pass yesterday; but
Pete, in returning to camp, went through the one I referred to, and found it not only
more direct but easier. Our observations place this camp (No. 18) in longitude
115° 56' 52", latitude 39° 49' 43".
May 21, Camp No. 18, west side of Pah-hnn-nape Yalley.—Elevation above the sea,
5,692 feet. Morning bright. Thermometer at 4J o'clock a. m., 32°. Raised camp
at 5.25 a. m. Keep up the Pali-hnn-nupe Valley, or south, two miles; then turn to
the right up toward the pass of west range bounding the valley; two miles more
commence ascending pass. Notice a couple of bush-fences or barriers converging to
a narrow pass, and a large hole in this last portion. Pete says they are to guide deer
near the hole, in which the Indian hides himself, and shoots them as they pass with
bow and arrows at night, a tire being used as a lure. Notice a plant of small leaf, and
taste of the turnip. In five miles more, by a very •••radual aseent, reach second highest
as follows : " Our earth is a star among the stars; and should not we, who are on it, prepare ourselves hy it for the coni emplation of the universe and its Author F"
Trofessor Guyot, in speaking of the .special peculiarities of Kilter and i
. vs, discourses as
"Thepieture that I have just attempted of Uitter's ideas, method, and labors sufficiently defines, if I err not, the
part performed in geographical science by that faithful and ^it're.j
. ed by Humboldt. Humboldt
seeks to determine the general laws of the physical world. Ritter seizes them as applied, and in their concrete and
the development of mankind, from which alone these natural forms and induences receive their true aud final signifi''Atthe mom-

h-ave us to

IHIWIVH.

when their voice will utter no more words of wisdom, it

before us. Humboldt , with a surpassing •ichness of knowledge, attempted to give us a connected picture of the totality
of the physical unive
is is the Cosmos, after having read its eloquent pages, we pause and iuvoluutarily ask for the fina 1 object of the Crea or in buildinv, up that marvelous structure; we ask for a tie which connects
it with Him, at least that portion of the t
and we find it not. Far from me even the idea of casting a blame upon the great and good philosopher. I am fully
aware that his plan was purpoeel] limited to the material world which is his theme. I only wish to remark that we
cannot stop there.
"It is, indeed, a universal law of all that exists, as I have elsewhere said, not to have in itself either the reason or
the entire aim of its existence. Every order of facts, like every individual being, forms but a portion of a greater
organization, the plan and idea of which go it finitely beyond it, and in which it is destined to play a part. The reason
of its existence, therefore, is not in itself, but out of it; not below, but above it. The explanation of the beautiful but
often mysterious arrangements of the physical globe is to be found not in it, but in th
sphere of man, for whom they were made, in order to be there the means of ace
than their mere material existence. The key which opens foi us the mysteries of thee
sought in that future perfect economy which is its end, and toward which,under God's guidat
advancing with a steady step. A science of the globe which excludes the spirit world represent
ful body without a soul. Ritter, as I trust I have abundantly shown, put a soul into that body. This will make his
"Let ns, therefore, continue in the footsteps of these masters in science. Humboldt furnished the means, Ritter
marks the goal. Like Humboldt, let ns study nature in a b it lotii ft knd devoted spirit, and with combined forces
perfect that edifice which he has already reared so high. Like Ritter, let us, with scrupulous care and a pure mind, pursue in all parts a4
w\ estigation of these wondrous harmonies of nature and history of which
he has traced the great outlines. With the lofty ideal which was before his mind, let ns try to realize his conception,
which still needs a further growth to unfold all its beauty ; aud we shall have a right to look with hope toward a
future science and a future cosmos, which will be the full and adequate expression of the wisdom and goodness displayed in God's plan of the material and moral creation, which
;.ue craving of the human
mind for knowledge, and which, by its very utterance, shall be, according to Ritter's own words, man's song of praise
and of adoration to the divine Author of the universe."

apparently northwest and southeast, mid, still further, t1
allel to the other, and their highest portions covered with
south 5° west, probably Borne 25 or 30 miles off, is qt
valleys and mountain-ranges, generallv running north
to the west of us, running" in the same direction, and \
This system continues t«. prevail.
The pass we have come through, a most excellent
feet Cedar abounds in it and on the adjacent side-h
is a conical peak, which, as we found afterward, in on
for davs a most notable landmark, and which I call
General Cooper of the Arm v.
In 6 miles from summit, by an easy grade, at a
She-o-wi-te, or Willow Creek, where we encamp. 'I
passed down just before reaching camp, mav be turned
detour. She-o-wi-te Creek, a line one, 4 feet wide,
It sinks about 1 mile below camp. Crass along it at
miles. Koad good, except short hill referred to, which can
idM.
daces
erally over ridges and benches, the soil has been, in soi
in^nu"
.•stalline'
argillo-arenaceous, and, in most, gravelly. The rocks 1
beei ram
magnesian limestone of a light-gray color, near Camp. No.. IS, an d, ael we ai Ivanced!
suberystalline compact limestones, altered slates, quart/rite, and< >rl,,er h
tetamorphosed rocks have prevailed, indicating the proximitv « >f ig neon:3 r ocka
The valley in which we are encamped differs froin any w( >li ave seen. lleretofore they have ranged north and south, and averaged a bm idth< >f prol >ably only onefourth their length. This one, however, has no particvdar Iform, at id, Vcliile b ranching
out laterally in different directions, shows a form as long as it is broad. The Digger
Indians that have come into our camp call it Ko-bah, or Face Valley, a very good

•ST

name.
There are three of these Indians, who appear to be grandfather, son, and grandson. They confirm the names of valleys and mountains as given by Cho-kup. 1
inquired of them the number of their kind of people. To this I could only get the
answer there were very few of them. One of them is an old man of at least sixty
years, and he as well as the others represent that they have always lived in this valley, and, never having gone far from it, cannot tell us of the water and mountains
beyond their limited range. They say they have no chief, though they speak the
Sho-sho-nee language; are clothed with the rabbit-skin cape, similar to the Go-shootst
and represent that they wear no leggings, even in the winter. This is scarcely credible,
cold as the winter must be in this region, but it seems to be a fact. They are very
talkative and lively. Eat rats, lizards, grass-seeds, &c, like the Go-shoots. The
guide says he saw them, after throwing the rats in the fire, and thus roasting them,
eat them, entrails and all, the children in particular being very fond of the juices,
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which they would lick in with their tongues and push into their mouths with their
fingers. The old man represents that a number of his people died last winter from
starvation and cold.
We found one of the guide's party here. The guide and another man are still
out toward the southwest looking for a pass in that direction.
Five of the men within the last two or three days have reported themselves sick.
The disease the doctor pronounces a species of intermittent fever.
This afternoon, just before sundown, Lieutenant Murry and myself took a stroll
up the creek to view a wick-e-up of the Diggers that have visited our camp. It had
been reported to be but about from one-eighth to one-fourth of a mile above our
camp; but, with all the search we could give for about a mile up, we could see nothing
of it. Ketuming on the other side of the creek, we at last got sight of it, it being
only distinguished from the sage-bushes around it by the circular form given to its
development, it being made of these bushes in their still growing state, and some few
loose ones thrown in. To our surprise the inmates were gone. This Ave conceived
strange, as they had come into our camp immediately on our arrival, and seemed to be
very confident of protection and safety. What makes the matter more strange, it appears that in going off they shot an arrow into one of our beeves, which looks as if
they had become offended at something. The wound, however, was but slight, and
has done the animal no material damage.
May 22, Camp No. 19, She-o-ivi-te, or Willow Creek.—Altitude above the sea, 0,414
feet. Thermometer at 7 a. m., 59°. Morning beautiful. Whole command allowed
to sleep longer than usual, on account of our laying over to recruit our animals and
observe the Sabbath. The guide came in last night about 11 o'clock, having traveled
from daylight to that hour. lie thinks he must have traveled GO miles, Ueports water
to the west of south and also to the southwest of us, and our ability to get through
the mountains in that direction. Assistant Surgeon Baily reports three more men on
the sick-list with same complaint as already stated. This makes eight of the command
unfit for duty. This day's rest, it is hoped, may be of service to them.
Learned this morning the cause of the conduct of the Indians yesterday, in leaving so hastily their wick-e-up, and shooting an arrow into one of our beeves. It seems
the cook of my mess, as he says, jokingly pointed very significantly to the revolver
about his waist, as a means to keep the dirty fellows from hovering, with their uncombed
lively hair, over his viands; and the effect was just as he might have expected, an immediate scampering of them and their families front the vicinity, with some considerable
hate in their bosoms, which was evinced in their flight by their putting an arrow into
one of our beeves. I regret this act of thoughtlessness en the part of the cook exceedingly, both on account of its giving us a bad name among the Indians whom they may
meet, and because it has deprived us <>f tin- information I was in hopes of deriving from
them. I have given orders to the effect that if the like indiscreet act should bo committed again the perpetrator would be held to a strict account for it, and should be
punished to the extent of his crime. As I have before stated, my policy with the
Indians has always been one, so far as it could be, of peace and good-will toward
them; and I have never found anything but good resulting from it.

ber present
McCarthy,

B 19th; to the BO
distant ones eo\

>ah Valley is the

May '2D, Camp Xo. ID, Mr-o-ici-te, or Willow Cnrl;—Morning cloudy and lowerwest, and the other west of south. Neither is in the most direct line of approach to
our ultimate point, but the latter is much the nearer of the two, and therefore we take
it, bearing off, however, still more southwardly in order to certainly reach water within
a reasonable distance. (We found, however, the next day that we could have taken
a more direct course, (southwest,) as laid down on the map, and have saved about 10
miles. Wagons should take this latter course, which they will find practicable.)
Eight miles from camp ran a short distance parallel to a small stream, which sinks.
Willows along it. Grass scant and alkaline. About 4 miles farther cross a wash
or creek running southeast, the bed of which is 12 feet wide, and which at times
must void a great deal of water, though at present it only exists in pools. Bunch-grass
along it, but too alkaline for use. Two miles farther, pass, on our right, about a mile
off, a mound, in which are some warm springs, one of them so warm as scarcely to admit the hand. The mound is the product of the springs, and is a calcareous tufa.
Three and a half miles more brought us to a small spring, which I call after Private
Shelton, of the dragoons, who found it, and who, besides being a soldier in appearance,
is no less so in the thorough manner in which he executes the orders which are given
him. Xo grass of anv account about the spring, and not a sufficient quantity of water
for the animals. They are consequently driven about 1.5 miles to the mountain slopes.
Day's travel, 17.5 miles. Road good. Soil argillaceous and covered with sage and
greasewood.
In cleaning out the spring, where we have encamped, the bones of a human being
were found far-gone in decomposition. This is corroborative of the statement of my
guide, last fall, that the Indians of this region bury their dead frequently in springs.
It may be imagined that those who had drunk of the water did not feel very comfortable after the discovery. Fortunately for my mess the cook had used the water from
the kegs which had been filled at the last camp. We were thus freed from the conIOBTJ
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seiousness of having done an unpleasanl thing. (On my return route,
ous springs in this valley to the north of, and not far from, our present camp.) Two
more men on sick-list. All improving-, except Clarke.
May 24, Camp No. 20, Skdton's Sirring.—Altitude above the sea, 5,993 feet.
Thermometer at 5 a. m., 41°. Pete came in this morning, having traveled all night
to pilot us to the next camping-place. In consequence of our having made a longer
march yesterday than the guide thought we should, our to-day's travel will be only
about 7 miles. Our course lay south of west, through a pass at the foot of Antelope
Mountain, and continues over the foot-hills on the north side of the same, to a rushing stream, 3 feet wide and 1 deep, where, at 9.15 a. m., among the foot-hills, we
encamp, in good grass and abundant cedar timber. This stream, which the Diggers
call Wonst-in-dam-me (Antelope) Creek, coming from a high mountain, is doubtless
constant, and, indeed, the Indians so represent it. The mountain from which it flows
is magnificently serrated, and can well be distinguished by this peculiarity and its many
cones. Several other streams course down its sides and sink in the valley after running
a mile or two. Abundant grass can be found along the streams high up and on the
canon.
These mountains are of a different kind from those we have crossed since leaving
Short-Cut Pass. The latter have been mostly of a sedimentary character, tilted as far
as the We-a-bah range, generally to the west. Since then they have tilted toward
the east. These rocks have in many instances been altered by heat, but not sufficiently so to come strictly under the classification of metamorphic rocks. Those we
have-passed through to-day, however, are decidedly igneous, though stratified rocks,
some of them semi fused and metamorphosed, have also been seen.
To-day on the route passes could be seen in the mountain-range to the east of us,
which may be useful on our return. Colonel Cooper's Peak, on account of its conelike shape and isolated position, has been all day a very conspicuous object. Journey
7 miles. Road hilly, but good. Some beautiful cacti, of hemispherical shape and
covered with buds, seen to-day. Another man reported sick.
The weather for the past two days has been very bracing, and the effects of it
[ire an alacrity in the men to their work, a general hilarity of conversation, and sports
of different kinds in camp. This morning, after reaching camp, my assistants and
myself have been practicing with the lasso or lariat. The Mexican herders with us
and Indian Pete are s,» expert at it and useful in capturing two or three of our mules,
which could not be otherwise caught, as to make us feel the value of the accomplishment.
In this country, where the bunch-grass prevails, the animals of a train should
never be picketed, but be allowed to rove freely for grass, under the guidance and
control of the herders. All of our animals are free from halters or lariats, and in the
morning, when they are driven into camp, the teamsters have no difficulty in catching
each his own mules. If you have wagons enough, however, it saves time to drive
them into a corral made of them and connecting-ropes.
Our little camp, made up of four wall-tents, three Sibley's, and three common
tents, with our twelve covered wagons and two spring or instrument wagons, with all
the appurtenances of living men and animals, constitute quite a picturesque scene.
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May 25, Camp No. 21, Wons-in-dam-me, or A ntdopt, Creek— Altitude above the lee
6,595 1'eet. Longitude, 116° 89' 12"; latitude, 3lC 29' 13". Thermometer at 4.1 ;, m
22^. Tee in the buckets this morning. Sky clear and bright. ('ourse westwardfv, ove
a shoot or branch of Kohah Valley. In 4.3 miles cross Baw-Wld (1rcck, a rapid stream
3 feet wide and 1 deep, which comes from the Antelope Mountains, on our left, am
sinks 500 yards below our crossing. Fine grass upon it toward the mountain*
Tins branch of Kobah Vallev, partially shut in at the south by a low range 8 mile
off, but shows passes to the southwest and also to the southeast. Colonel Cooper1
Peak still conspicuous. Many signs of sage-hen and antelope in this vallev. A hen
of the latter seen. At 12 m. reach foot of range, on west side of vallev, after a journc
Of 13.7 miles, and encamp OQ a small creek, which 1 call Clarke's Creek, after Johl
ains, is plenty of grass. Koad good, except the dirlicultv of breaking down the stnhln
sa-e-bush. The sage we have daily to break throuuh\vith our wa-ons ram-vs Iron

The mountain-range immediately to our west is called bv the Indians the /\/Are-«h, or Water Mountain, on account of the many streams which How down its sides

into Kobah Valley, and on them is to be seen an abundance of grass.

As I have before

remarked, this stream, or one to the north of it, .-an and ought to be struck directly by
wagons from Camp No. 19, and thus some 10 miles saved. (See map.)
Some fifteen or twenty Diggers have come into camp. From these 1 have been
enabled to get the names of some of the mountains and streams. They are the most
lively, jocose Indians I have seen. Say two rats make a meal. Like rabbits better
than'rats, and antelope better than either, but cannot get the latter. Have no guns;
use bow and arrow. They occasionally amuse us very much in their attempts to ride
our mules, which are, however, so much frightened at their rabbit-skin dress as to
cause them to run off with them. One of them from this cause caught to-day a
tumble.
1 have worn my great-coat all the morning, and at times found it not warm
enough. The guide'returned at 2 o'clock, and reports a good camp 15 to 18 miles
May 26, Camp X». 22.—Altitude above the sea, 6,373 feet. Up to this morning
fifteen persons, nearly one-fourth of the command, have reported sick. A portion, however, have been returned U» duty. Morning Hue, but cool. Thermometer at 5 a. m., 29°.
Night sensibly colder than any we have had, caused, doubtless, by the vicinity of the
snow mountains, the Pe-er-re-ah range, to the west of us. Our morning departure
very exhilarating. The crack of the whip, the "gee ! get up!" of the teamsters, the
merry laugh, the sudden shout from the exuberance of spirits, the clinking of armor,
the long array of civil, military, and economic personnel, in due order, moving with
hope to our destined end, coupled with the bright, bracing morning, and, at times,
twittering of birds, make our morning departure from camp very pleasing.
Skirt the foot of the Pah-re-ah Mountains: course, southwardly: the pass inline-
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diately back or west of camp, which would shorten rhe route considerably, not being
practicable for wagons, though pack-animals can use it. In 2 miles commence
turning gradually westward, and in 2 miles farther, up an easy wagon-grade, reach
summit of pass. Altitude above the sea, 6,440 feet. From this pass the Pe-er-re-ah
(meaning Big or High) Mountain appears directly before us, some 12 miles off,
trending north and south. These mountains in solidity put yon in mind of the Huinbgldt Mountains. They have been conspicuous for several days back.
The road down the west side of the Pah-re-ah range is carried on the ridge of
the spur, which furnishes a passable grade, though that down the canon is not bad, and
is entirely practicable for wagons without work, though a little sidling.
The first rattlesnake I have seen on the route I passed within a foot or two of my
horse. The taxidermist, Mr. McCarthy, secured him with his fingers by the neck,
much to the astonishment of the men near.

to a rapid creek (Won-a-ho-nupe), 8 or 10 feet wide, U deep, and running southwardly
between steep sand-banks, 15 feet high. In 4 miles more cross this stream at mouth
of canon, and encamp one-fourth of a mile above on the stream, in good grass and
where cedar abounds. Journey, 18.2 miles. Road generally to-day very good ; over
over the ground. Notice ranging along the west slope of the Pah-re-ah range a
number of columns of stone, doubtless put by the Indians as landmarks to guide
them over this trackless region.
Won-a-ho-nupe Valley is from 9 to 12 miles wide. Soil areno-argillaceous, and
is very thinly covered with artenmta. At the south it appears uninterrupted; at the
north is closed by a low range, a few miles above where we enter the pass of the Peer-re-ah range, admitting, however, a road of easv grade into the next valley. Altitude
of valley above the sea, 5,443 feet.
A number of antelope seen. Notice under a cedar near our camp a very large
willow basket of conical shape, which Would contain probably a bushel and a half.
Concealed under the same cedar were a number of rolls of willow peeling nicely tied
together; also faggots or bundles of peeled willow—the stock in trade of some indus
trious Digger. Directed they should not be disturbed.
May 27, Camp Xo. 23, Won-a-ho-nupe Canon.—Altitude above the sea, 5,870 feetThermometer at 5 a. m., 37°. One herder reported sick. This makes sixteen on sicklist from commencement. The bugle having become bent, and therefore not serviceable, reveille* not as prompt as usual. Morning bright. Leave at 6.10 a.m. Course
westwardly up the canon. This canon quite luxuriant with willow and grass, the latter
appearing in places quite green. The Ephedra pedunculate also begins to be quite
common. The stream in the canon is quite pure, and I think there must be trout in it.
The road is winding through the canon, but of easy gTade, the only bad places being
the frequent crossings of the creek, which occasionally are somewhat boggy. At
these places, and on some short ascents and descents, the men have been required to
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do some excavation and embankment. At U o'clock,
we come to a small lake and the canon expands into a m
in area. The landscape here quite pretty and very i,

ul disgorged, AN 1

telegraph the next time he was told it. lie is at least sixty years old, and snvs he
never had a chief. I asked him if his country was a good one. He said it was. He
liked it a good deal better than any other. I asked him why. Because, he said, it had
a great many rats, i asked him if they ever quarreled about their rat country. He
said they did. So it would appear that" civilized nations are not the only people who
The guide and parry left us this morning, and aiv to be absent two or three days
to-morrow to be the one directly west from camp, as 1 had commuted from this afterThe lake we are on is several acres in extent. Ducks frequent it. The grass
about it and along the creek is quite luxuriant, and expands in places into meadows of
considerable area! Cedar is found on the heights. Should it ever become necessary
to establish a post, say near the east entrance of Won-a-ho-nupe Canon, the grass,
water, and timber of this mountain-range would be amply sufficient, and fine granite
building-stone could be found in the canon
The party has given my name to this hike, park, and pass ; ami also to the creek,
but as it has been my rule to preserve the Indian names, whenever I can ascertain
them, and Won-a-ho-nupe is the name of the creek, I shall continue so to call it.
For the past two days the ground has been so resplendent with flakes of .mica of
a golden hue as to constantly remind you how rich it would be in gold were the shining particles veritably such.
May 28, Camp No. 24, Simpson's Pari; Pc-er-re-ah range.—Longitude, 116° 49'; lat-
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itude, 39° 30' 32". Altitude above the sea, 6,355 feet. Thermometer at 5 a. m., 30°.
Morning somewhat cloudy. Renewed journey at 10 minutes to 6 a. m. Leave valley
of Won-a-ho-nupe Creek and strike west for Simpson's Pass, which we reach by a
very easy ascent in 4.7 miles; altitude above the sea, 7,104 feet. The grass in the
pass very abundant and of the ihiest character. This line mountain bunch-grass fattens
and strengthens our animals like oats. The pass at summit is as much as a mile wide,
and both backward and forward the views are beautiful. The mountains near our
camp of May 25 are seen vervconspieuouslv hack of as; and ahead of us, limiting Reese
Valley, which we are approaching, is a low range trending generally north and south, and
beyond them a very high range covered with snow, called by the Indians the Se-day-e
or Lookout Mountains. The Pe-er-re-ah Mountains, which we are now about to leave,
and near Simpson's Park the rocks arehiglilv metamorphosed, .-emifused and stratified.
At the pass they are granitic.
Descending from the summit of Simpson's Pass, west side, by not a verv steep
but sandy grade, and along a short sidling place, near foot of'ravine, (which our
wa-ons passed bv use of ropes to upper side, but which will require some slidit sidemore up the river, or southwardly reach our camping ground. Fuel should be
brought Day's travel, 13.8 miles. * Road generally good. The ravine on west side
of Simpson's Pass is filled with a thorn-bush in full bloom, 2 to 3 feet high; blossoms
like those of the crab-apple.
The valley in which we are encamped, as well as its creek, I call after Mr. Bees©, our
between Salt Lake City and (1arson Vallev. Thev gave it the name of Xew River; but
as Mr. Reese has been of considerable service, and discovers very laudable zeal in
examining the country ahead in our explorations, I have thought it is but just to call
Fish (/reek. Mr. Reese is now, for the first time, on ground he has been once over,
but confesses it has been so long ago it does not appear familiar to him.
a alight milky color from sediment: runs northwardly, and is the largest stream we
have seen this side of the Jordan. Trout weighing 2J pounds are found in it. The
grass along it is luxuriant, but in many places alkaline. It is best and verv abundant
farther up the stream, and extends as far as the eve can reach.
Reese Valley is from 10 to 15 miles wide; at the north appears uninterrupted;
at the south seems to be bounded by a range of mountains 30 miles off. Next to
arenaceous and covered with the wild sage and greasewood. It is quite well watered,
and several streams well grassed can be ^wn tending to it from the west slope of the
Pe-er-re-ah range. Altitude above the sea, by barometric measurement, 5,530 feet.
Sanchez returned from guide's party this afternoon, and reports next camp about
•J 2.5 miles off.
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I concluded it was passable; so gave the word forward.. 1 struck magnetically S.
G0° W., to the green spot across the valley Sanchez pointed out as our camp-round,
and on going to it passed over a portion of the clay flat referred to. In its checkered
and smooth state it put me in mind of a polished tesselated floor. Clouds of dust, like
smoke, could be seen eddying over it in different directions. In 5.8 miles from foot
in tolerable grass. ' The creek is >> feet wide. 2 dee]), and, running with considerable
rapidity, spreads out in many rills, and sinks in the lake referred to. Abundant grass
can be found at the mouth of the canon of this stream. Both the stream and canon I
call after my assistant, Lieut. J. L. Kirby Smith.
This valley, which 1 call after Capt I. C. Woodruff, Corps Topographical Engineers, is 10 to 15 miles wide, and closed partially at the north by a pretty high
mountain, some 12 miles off, and at the south by a range which seems to admit of
egress at the southeast and also the southwest angle. Its altitude above the sea is
6,000 feet. Road to-day in Reese Valley, for 2 miles from camp, heavy; remainder
good, except a little rough going down from the pass in the valley, on account of some
gullies. A couple of wolves noticed in the vicinity of camp, the first we have seen.
May 30, Camp No. 26, Smith's Creek, Woodruff Valley.—Elevation above the sea,
5,960 feet. Thermometer at sunrise, 35°. Our guide told Sanchez before leaving
him day before yesterday that he would meet us at this camp last evening. This he
has not done; and as he is alone, contrary to my orders, which require him always to
come in with the last man of his party, I am not gratified, though doubtless his zeal
has led him to this unauthorized venture. We have therefore remained in camp to-day
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on his account. Meantime I sent out Pete, Payte, and Sanchez to examine the pass
directly to our west, up Smith's ( Yeek, and they have returned and report it. impracticable for wagons without a great deal of bridging and other work. (The diaiy of my
return route will show, however, that on our return we got through this pass without
any great difficulty; and though some work is necessary to make the road through
it what it should be, yet in grade it was far better, though 4 miles farther, than by the
way of the pass to the south of it, which we took in our outward route.)
Payte and party report they saw Diggers in the mountains to the west of us
to-day, but that they fled as soon as they were perceived. They found one little
fellow, about four years of age, hid behind a sage-bush, but as soon as their backs
were turned the youngster put off as fast as his legs would carry him.
On our return we ascertained that the Pe-er-re-ah range-, which we crossed on
the 28th, is the boundary between the Sho-sho-nee Diggers (or what has been called,
as I think erroneously, the Pah-utes) and the Pi-utes, as the Un-go-we-ali range
seems to be the boundary between the Sho-sho-nee Diggers and the (Jo-shoots. Why
the Pah-utes should have been thus called I am at a less to comprehend, for their language is Sho-sho-nee, and not Ute, and, therefore, they are more certainly a people
derived from, or cognate with, that tribe than the Ute. I also notice that the Pi-utes
and Pah-utes are designated on the maps as one and the same people. This is also a
mistake, and doubtless has arisen from similarity of their names. They are all, however, more or less Diggers; that is, they live on roots, rats, lizards, insects, grassseeds, &c.
Man 31, Camp No. 2fi, Smith's Creek—Thermometer at 5.20 a. m., 29°. Mr. Reese,
the guide, not returning last night, I have thought it expedient to send out Payte to
explore to the south and west, giving him special instructions in the premises, so that
in case any accident may have happened to Mr. Reese we may at once move forward to
.his rescue. Pete and Sanchez and two dragoons accompany him. He is to keep me
advised daily of the proper places to encamp ahead. The party take three days' provisions. One of the party returned at 1 o'clock, and reported grass and water 10
miles ahead, in a southwest direction, and a pass near, which looked favorably for
crossing the Se-day-e range.
June 1, Camp No. 26, Smith's Creek—Thermometer at 5.25 a. m., 303. Mr. Reese
has not vet made his appearance. I feel quite anxious about him, as he is entirely
alone. He has hitherto been very prompt in fulfilling his engagements, riding sometimes late at night, and, on one occasion, all night, to effect it. 1 therefore have sent
out Mr. McCarthy and two dragoons to track him, and at the same time have ordered
the whole party forward to the water and grass reported yesterday. This is in the
direction in which he told Sanchez he would cross the next, or Se-dav-e, Mountain.
Just after commencing the march, I noticed apparently an old, decrepit-looking
man approaching the train from the west side, and supporting himself bv a couple of
crutches or sticks. At first I took him for a Digger Indian. On more close scrutiny,
however, I found it to be Mr. Reese, our guide, who, as soon as we reached him, sank
down exhausted into a sage-bush. His clothes were nearly torn off him, and altogether
he presented a most pitiable aspect. As soon as he could collect his mind he informed
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somewhat soft, which I called after Mr. Kngehuann. the geologist of mv partv. It
expends itself in the lake. Two and a half miles farther cross another small stream
running in the same direction, and after a day's march of 10.2 miles come to a swift
creek running east from the mountains, which I call after Lieutenant Putnam, Topobottom. After miming r> or 6 miles it expends itself in the small lake IK-fore "referred
to. Willows line it. Soil of Woodruff Valley argillaceous, benches gravelly. The
artemisia the characteristic. Cedars cover the mountains near.
Payte with party returned to camp just after we had pitched our tents, and reports
a pass 10 miles south of this, which lie thinks, without considerable work, impracticable,
and says it looks very steep on the other side. There is, howrever, a practicable pass
20 miles south of us, but as after we get through it. according to him, we will have to
go 20 miles more before we can get water, I have determined to go and look myself
for a pass, Lieutenant Murry, Mr. Jagiello, Payte, and Pete accompanying me.
8.30 o'clock p. m.—Just returned from a reconnaissance of a pass, the foot of
which is 2 miles southwest from camp. Started from camp at 2.30, returned at 8.30,
just after tattoo; distance traveled about 24 miles. Found the pass on the east side
of the mountain quite steep, and that on the west side quite rough, on account of (he
rocks and of the stream which passes down it. Think, however, it practicable, with
some labor, and shall therefore attempt it to-morrow.
Lieutenant Putnam reports the canon of Putnam's Creek, north of west from
camp, for 2h miles so narrow as to make it perfectly impracticable for wagons without
a great deal of excavation, revetting, and blasting.
June 2, Camp No. 27, Putnam's Creek—Longitude, 117° 27' 34"; latitude, 30° 14'
13". Elevation above the sea, 6,325 feet. Thermometer at 5 a. m., 48°. Moved at 5
minutes of 6 a. m. Course southwestwardly to the base of the Se-day-e Mountain, and
then generally westwardly through what I call the Gibraltar (or south) Pass, examined by me yesterday. The teams readied summit of pass, 5 miles from last cam]), at
10 o'clock, without doubling. The only exceedingly steep place is about three-fourths
of a mile up where the ravine is left and a minor ridge surmounted to get over into
11 BU
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the south branch of Putnam's Creek. The ascent of this minor ridge is strep, and the
descent on the west side still more so. To accomplish the latter without accident we
had to lock and rough-shoe the wheels. A good grade is possible, with the labor of
some twenty men one day, on left side of track. Two and one-half miles thence up
Putnam's Creek by a good grade brought us to summit of pass, 7,741 feet above the sea,
and 3.7 miles more down Gibraltar Creek (a small stream) to a point in the cation,
where, at half past 4, we encamped. The road on the west side of the pass is very
rough, on account of its frequent crossings of Gibraltar Creek and large, loose rocks
scattered around, but by bridging the creek and removing the rocks—no very great
work—it could be made good. Met with two upsets, and the breaking of a wagontongue, hound, and coupling in this cation.
On light of canon, descending from summit, some stupendous granitic and porphyritic rocks, probably 500 feet above the valley, are noticeable. Journey 8.7 miles.
I continued 7 miles farther down the cation to examine it, returning about \) o'clock p.
m., and finding the command uneasy about me, as I was alone. The guide, Mr. Reese,
found his mule where he had left him the other day, saddle and everything safe.
The cations of this mountain abound in pure water and splendid grass. The
mountain-mahogany is also seen. Cedar and pines are also found, as they have been
in nearly>very range since we left the Great Salt Lake Desert. These cedars branch
immediately from the ground, are 12 or 15 feet high, and present in the mass a rotund
form. The pines are generally on the summits of the ridges, and are generally not
na.re than 25 or 30 feet, though some attain a height of 50.
The rocks of the Se-day-e Mountain are porphyrinic and traehytic, also semifused
stratified rocks. West of summit they are white granite, lower down red and brown
porphyritic rocks.
June 3, Camp No. 28, Gibraltar Creel;.—Thermometer at 5.10 a.m., 48°. Morning
pleasantly cool, and as usual clear. Mr. Reese, with Pete, Sanchez, and two dragoons,
left this morning to be absent for several days, probably four or five, to examine the
country in advance, and keep me advised daily of route and camping-places. Raised
camp at 6.15, and continued down Gibraltar Cation. For about a mile it continued
rough from isolated rocks ; after this no difficulty. Creek sinks 1.7 miles below camp.
Five and a half miles farther strike a small creek and a spring, which might be called
an extension or re-appearance of Gibraltar Creek, though strictly it is a continuation of
its more northern branch, which comes in from the mountain at this point. Half a
mile farther pass through a gap or gate between some stupendous rocks of a darkgray and brown porphyritic character, which form a range of narrow breadth perpendicular to our course. This defile from the canon to the valley I call the Gate of
Gibraltar. It is about 50 yards wide, and of champaign cliaracter. From this gate,
following the course of Gibraltar Creek (very small) in a southwest direction, we cross
in 7.2 miles a valley or plain, and arrive at a second gate or gap in a low range, running north and south, where, at 4 p. m., we encamp near the sink of Gibraltar Creek.
A limited amount of grass is found at the gap; more in vicinity on west side. The
mountain range which crosses here is perfectly devoid of timber. Rpad to-day rough,
the first 2 miles down Gibraltar Canon, and subsequently somewhat soft on account of
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the pulverulent character of the soil of the valley to the west of the Se-day-e range.
This valley, along the route, is quite a desert one, scattering i;reasewood and the wild
sage being the principal growth.
On reaching our camping-place, which I call the Middle (late, s;iw ;i naked Indian
stretched out on the rocks at an angle of about 20 degrees, lie was 80 much of the
color of the rocks as to escape our notice for some time. On beimr aroused he looked
a little astonished to see so many armed men about him, but soon felt assured of safety
by their kind treatment. He seemed particularly pleased when he saw the Ion-string
of wagons coming in, and laughed outright for joy. I counted twenty-seven rats and
one lizard lying about him, which he had killed for food. He had with him his appliances for making fire. They consisted simply of a piece of hard greasewood, about 2
feet long, and of the size or smaller than your little linger in cross-section. This was
rounded at the but Then a second flat piece of the same kind of wood, 6 inches long
by 1 broad and J thick. This second piece had a number of semi-spherical cavities on
one of its faces. With this piece laid on the ground, the cavities uppermost, he placed
the other stick between the palms of his hands, and with one end of the latter in a
cavity, and holding the stick in a vertical position, he would roll it rapidly forward and
back* till the friction would cause the tinder, which he had placed against the fool of
the stick in the cavity, to ignite, [n this way 1 saw him produce fire in a few seconds.
After sundown" a Piute Indian, the first we have met, came into camp,
habited in a new hickory (coarse check) shirt, doubtless of the stock 1 gave ihe guide
this morning, as presents to the Indians for information and guidance to water and
grass. The shirt is most probably the credentials of his olliee as guide to us to-morrow,
besides, his gestures (Pete is away and we therefore cannot talk to him) seem to
indicate the same thing. In addition, the guide has sent no dragoon back, as directed,
and this seems to confirm our suspicions that he has been sent to us as a guide. Dr
Baily reports only one person on the sick-list, Mr. Jagiello. The day has been oppressively hot, and everything indicates that, from the Se-day-e range, we have
descended to a lower level of altitude than we have experienced at any time along the
route. The mountains, too, appear lower, and are entirely free from snow ; the general face of the country is very arid and forbidding. The men had hard work to pitch
our tents on account of the high wind and dust.
June 4, Camp No. 2';), MhlUe Guir.—Elevation above the sea, 4,665 feet. For the
first time it was so warm last ni-ht that I slept under a single comforter. Heretofore
I could scarcely make myself warm enough with all the bed-clothing I couldmuster.
Thermometer at 5 a. m., 38°. Morning clear and pleasant. Moved at 6. Our new
Winging to'the pommel of the saddle. Immediately after passing through Middle
(late, strike southwestwardly over a pulverulent prairie to a third gate, which we reach
in 3J miles, and which I call the West Gate. It is also a gap in a low range of
mountains running north and south. After threading this defile, pass over another
thirsty-looking, marly prairie, surrounded by low, ashy-looking mountains, with passes
between. In 5 miles get across this valley, and attain summit of a low ridge, whence
we descend to another shallow valley, altitude above the sea 4,090 feet, which I call
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Dry Flat Valley, on account of the whitish clay flat we cross, and which is as smooth
and as hard as a floor. Indeed, the glare from it was almost blinding. Twenty miles
from camp we attain the summit of the range dividing Dry from a valley I call
Alkaline Valley, on account of its general whitish alkaline appearance from saline
efflorescence. Descending this ridge 1.7 miles, and turning northwardly and skirting
it for 2.7 miles, we come to our camp-ground, where the guide party, which is in
advance of us, has dug a number of small wells.
The water is found in an efflorescent sand-flat, and lies 3 feet below the surface.
In some of the holes it is strongly alkaline ; in others just tolerable. The addition of
vinegar improves it very much. It is, however, difficult to keep up a supply of water
on account of the sand tumbling in. The grass in the vicinity is very alkaline and
scant, and altogether this is a miserable camping-place, the worst we have had. Fuel,
rabbit-bush, a miserable substitute for the sage or greasewood.
The wagons reached camp at half past 4. Journey, 24.5 miles. Boad pretty good.
Country very" arid and desert. Mountains in the distance perfectly devoid of timber,
and of a thirsty, ashy hue, except the last range we crossed, which is of a dark-brown
appearance, approaching black, and therefore called Black Mountains. The rocks at
our morning's camp, Middle Gate, are porphvritic; westward of these as for as the
Black Mountains, first quartzite, and then highlv altered stratified rock, siliceous limestones, slates, dolomite. The Black Mountains are made up of partly strongly-inetamorphosedst, ratified rocks and partly igneous and scoriaceous, lava-like rocks traversed
by quartz-veins.
The day has been very hot, and we have all felt very thirsty; not knowing when
we started that water would be so far off, we had not taken the" precaution which we
should have done to have our water-kegs filled at Gibraltar ('alum. Our great thirst
which favors the rapk1 dessici ttion or dr yin g vLp Of t he hum.
' tl ie body.
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in order to reach in the most direct way the north bend of Walker's River.
June 5, Camp No. 30, Alkaline VaUey.—Altitude above the sea, 3,900 feet. Thermometer at 3.3'0 a. m., 48°. Up at half past 3 a, m., but in consequence of mules
straying off to get grass and water, the train did not move until 5. Course north of
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The alluvial bottom about Carson Lake is quite extensive and rich, as the luxuriant
growth of rushes shows, and could, I think, be easily irrigated. The only drawback
to its being unexceptionable for cultivation in everv part is its being somewhat alkaline in places, particularly toward its southern portion. Curlew, pelican, and ducks,
and other aquatic birds frequent the locality, and the lake is filled with fish. A number of Pi-utes, some two dozen, live near our camp, and I notice they have piles of
fish lying about drying, principally chubs and mullet. They catch them with a seine.
Their habitation consists of flimsy sheds, made of rushes, which screen them from the
sun and wind. They present a better appearance than the Diggers we have seen, both
in respect to clothing and features. Indeed, they-act as if they had been in contact
with civilization, and had to some degree been improved by it. The decoy-ducks they
use on the lake to attract the live ducks are perfect in form and fabric, and I have
obtained a couple for the Smithsonian Institution.
This valley of Carson Lake presents at sunset a very pretty landscape. It lies
very level, and on every side, at a considerable distance, with intervals between, are
very pretty blue mountains lying along the horizon, giving variety to the picture. The
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air this afternoon has been also very soft and balmy, having a fcranquilizing effect on
the senses and inducing one to drink in with delight what lies before him.
Pete, whom I found at camp, and had sent out to bring in the rest of the guide's
party, returned at G p. m., bringing with him the infantry soldier, Sanchez, and the
pack-mule. He missed the track of Mr. Reese, who will be in to-night, probably, or
to-morrow. The Pi-ute with the check shirt accompanied us all the way to our
present camp. In mounting his mule, he invariably would protrude his legs through
and between his arms while resting his hands on the saddle, and in one instance, in
his attempt to mount in this way, awkwardly tumbled off on the other side.
June 6, Camp No. 31, north end of Carson Lake.—Longitude, 118° 30' 01";
latitude, 39° 23' 37"; altitude above the sea, 3,840 feet; thermometer at 4.45 a. m.,
43h°. Mr. Reese returned during the night. The Indians in camp early this morning, with fish to barter in exchange for old clothing, powder, &c. Seem to be pretty
keen in a trade about small things; but in larger matters—as, for instance, the barter
of a child—one of the Indians said he would sell his, a lad of about 8 years of age,
for a jackknife. They seem to be perfectly beside themselves at the idea of a train
of wagons passing through their settlement. Nothing of the kind has ever occurred
before.' They laugh and jabber like so many parrots, and it has been difficult to get
any distinct notions from them about the country in advance of us.
We retrograde to-day in our course, southerly direction, and skirt the east shore
of Carson Lake. Air balmy and throwing a blue veil over the near and distant
mountains. The snowy peaks of the Sierra Nevada seen on our right; the water of
Carson Lake beautifully blue; lake margined with rashes; the shores are covered
with muscle-shells; pelicans and other aquatic fowl a characteristic. Upper half, that
is, north half, of east margin of Carson Lake very slightly alkaline. South half,
east margin, white with alkali. Indeed, as I proceed I find that the margin of
the lake general!}', as far as I can see, looks alkaline. In 9.7 miles leave the
lake at its southern end, and, passing over and through some sand-hills, in 5.7
miles come to a small spring of calcareous water, where there is no grass. Here
there has been a number of these springs, and the locality for a very considerate
area is nothing but calcareous tufa, formed by the springs, which are all closed
but one. Three miles more brought us through some heavy sand-drifts to a very
small spring of miserable mineral-water, so nauseous as not to permit me to take even a
swallow. Xo grass in vicinity. After proceeding a few miles further, in consequence
of the day being very warm and the sand-hills heavy, halted at 3 o'clock, and turned
out the animals to graze upon the little grass which exists in bunches around. At 5
start again, and, still ascending to crest of dividing ridge between Walker's Lake
Valley and Saleratus Valley, in 9.4 miles reach summit, 4,595 feet above the
sea, Just before doing so, Lieutenant Murry sent word that some of the mules
were giving out, and he was afraid he would be obliged to halt. I sent word back to
him to try and hold on till he could roach the summit, and after that there would be
no difficulty. He managed, by exchanging some of the mules, to get the wagons all
up to the top of the divide, but it was midnight before we reached Walker's River,
6.9 miles distant, and as the night was quite dark, we considered ourselves very

out on ivaoliin^ the rmiip-^miia «s to ininuMliMtt.lv roll themselves in their hlankets
on the -round and go to sleep. We Bnd ourselves on (for this country) a noble river,
but will have to await davlight to disclose its features: perceive, however, we are Minid
good grass and timber and have an abundance of water. Journey to-day a hard one.
Country wretchedly sandy and barren, mountainous or hillv. i>istamv, 31/2 mil,*.
The guide has been a Pi-Ute Indian, hired at Carson Lake". The formations along
the route have been trachytic, scoriatic rocks and volcanic tufas. In the pass, jusl
before attaining summit of divide, noticed some hieroglyphics on detached bowlders.
June 7, Camp Xo. 32, Walkers River.—Altitude above the sea, 4,072 feet; therand the teams requiring rest, we lav over at this point fill this afternoon. The river
we are encamped on (Walker's) is the largest 1 have vet seen this side of Green Biver;
is about one hundred yards wide and from six to ten fret deep al its present stage,
which seems to be high. It Hows quite strongly toward Walker's Lake, in which it
sinks. Its color is very much like that of tin- Missouri (M rMther tlirtv vellow), and in
taste is quite soft and palatable. Its bMi.ks, which are vertical, MIV about'four foot ahoxo
the surface of the water. The name Walker, applied to this river and to tlie hike into
him in honor of Mr. Joseph Walker, the leader of the partv sent hv ('olonel lloimeville, in 1835, to explore Great Salt Lake, and who subsequcntlv, on* his way to Monterey, Gal., passed by this river. Walker, after this, in 1845, was Fremont's guide

along this same river and lake.
T have sent Mr. Reese ahead with a few men to construct a raft to enable the
partv to cross Carson River when we shall reach it. After attending to this, he is to
proceed on to Genoa and brimr back our mail. Home Pi-Utes from Walker's Lake
have come into camp to sell or" trade salmon-trout, caught in the lake. The largest
they have weighs about. 20 pounds. These Indians talk a little English and dress,
seen.
Raise camp at 3 p. m. Sun scorching hot Course northwestwardly along the
left or north bank of the river, being forced occasionally by the river from the bottom
to the sand-bench. River-bottom from one-fourth to one-half mile wide. Soil, a dark
loam, very rich. Grass quite abundant and of good quality. Oottonwoods (sparsely)
and willows (abundantlv) fringe the river. The riv.-r-hottoiii could be readily and copiously irrigated and made very productive. A range of Low mountains run parallel
to the river on north, and another also on south side, each about eight or ten miles
distant. Not a tree or shrub is to be seen on them. The contrast between the perfectly barren, sandy, thirsty-looking country to be seen on every side and the valley
of Walker's River, fringed with green cottonwoods and willows, very refreshing.
After marching ten miles, at 7 o'clock encamped again on the river. Road good
except on banks of valley, where it was sandy. Pete came in from guide's party, and
reports bend of Walkers River six miles ahead, where I expect to camp to-morrow.

June 8, Camp Xo. 33, Walkers River.—Longitude, 118° 40' 00"; latitude, 39° 07'
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38"5 altitude above tlie sea, 4,200 feet; thermometer at 4.45 a. m., 53°. Morning, as
usual since we crossed the Se-day-e Mountains, oppressively warm immediately after
sunrise. Moved at twenty minutes after 5. Continue G.3 miles up valley of Walkers
River, as far as the North Bend, and, at 8 a. m., encamp in tolerable grass. Road
good, except the sandy portion wherever we left the bed of the river. Characteristics
of country same as yesterday.
Jmt 9, Camp No. 34, North Bend of Walker's JUvcr.—Elevation above the sen,
4,288 feet; thermometer at 4.25 a. m., 52°. Morning clear and pleasant. The
Mexican, Sanchez, did not come in last night from guide's party to show us the road
to next cam]). We shall, however, push ahead, a Pi-lite with us offering himself as
guide. Our course lies northwestwardly to Carson River. Just after leaving camp,
Sanchez met us and presented a letter from the guide, as follows :
""PLEASANT GROVE, ('ARSON RIVER, June 8, 1859.
" Captain SIME-SON:
" SIR: All is right. Mr. Miller will build a raft that will take the wagons over, for
$30. The logs have to be hauled some three miles. The people here feel pleased
that you and your party are so near. It is now 12 o'clock, and I am ready to start
for Genoa. I shall be back before vou arrive, to ferry on the raft. Mr. Miller says

"J.

REESE."

Six miles from camp we pass some hot and cold springs to left of road in valley.
Thermometer rose to 165° when immersed in one of the hot springs. One of them is
ten by twenty-five feet, and quite a stream flows from it. The water boils up at
different points, and while it is of a sort of blue color in the body, along the margin it is
a reddish-yellow color, doubtless caused by iron. The blue color is probably due to
the sulphur it contains. It is the hottest spring I have seen, not excepting those near
Salt Lake City. The valley, ever since we left our camp of this morning, has been
exceedingly alkaline. Leaving the valley of Walker's River and striking for Carson
River, we cross the point of a low mountain—ascent and descent good—and in three
and one-half miles more get into an old wagon-road, which we follow. One mile
more brings us to a canon, which we thread, and in which we find a considerable patch
of grass and rushes. In this canon, on left side, fourteen miles from last camp,
embowered among wild roses and willows, is a small spring of good, cool water, about
which there is a little grass; a plenty of the latter one-half mile south. Two miles
farther, pass over the steepest and roughest hill, or spur, we have seen. We would
like to continue down the valley until we strike Carson River, and then turn up its
valley to the left, and thus avoid this spur, but the height of the water prevents. At
this hill we were detained two and one-half hours. All the teams had to double to
get up, except Payte's, which seems thus far to carry off the meed of power and good
management. Three miles more along and up Carson River upon its bank brought
us to a good spot on the river, where we encamp in good grass.
Carson River at our camp about 100yards wide, quite swift; depth, from ten to fif-

teen feet; color, somewhat whitish or elavev.

The river-bottom is about one-fourth of a

\mver.—Altitude

side of ('
of cotton wood-trees of an old log-house belonging to Mr Mi
fornia Mail Companv at this station, and which he has pulle<
m. the wagons

pro;,

said,) and some clothing, also three sets of harness. What I however grieve the most
about is, that a portion of our herbarium has got soaking-wet The mules were driven
across. The men have worked hard and- have been constantly in the water, and
obliged frequently to swim. It was amusing to see the cook, Storer, throw away the
coffee-pot he was bringing over on the raft, when it capsized, and plunge for his life
into the stream. Fortunately, he, as well as the other fellow ou the raft, could swim,
and therefore there was no loss of persons. It was, however, very provoking to hear
the teamster discover his morale, by the vociferation which he made just as he jumped
from the raft: "Let her go; I am safe." This was the more so, as the fellow had been
a great brag; but, like all such, his courage, as well as honesty, failed him just at the
moment of trial and when it was really needed.
Journey to-day, 9 miles. Road in places stony. A mountain-range skirts the river
on north side of river. Its geological character is probably metamorphic. Along the
road the rocks have been porphyritie, trachvtic, and vesicular.
We have now at Pleasant Grove, for the first time, got into the old Humboldt River
and Carson Valley emigrant-road. The California Mail Company have a station here,
under the charge of Mr. Miller, who occupies quite a good, weather-boarded house.
The grove of cottonwoods near it give the place its name.
June 11, Camp Xo. 3G, Pleasant Grove.—Elevation above the sea, 4,238 feet.
Moved at quarter to 7. Immediately follow up the valley of Carson River, on its
north side, the old emigrant-road, which is as well beaten as any in the States; our
12 B u
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course, west of south; mountain-range continues parallel to road on north side, three
miles off, and on south side of river there is another, five miles off. Notice along the
road three claim-shanties, and some ditching for mining purposes.
After proceeding 7.4 miles from camp, come to China Town, on Carson River;
elevation above the sea, 4,3G0 feet. This is a mining town of twelve houses, and
contains about fifty Chinese. Including all engaged in mining in a vicinity of six
miles, the population is about one hundred and fifty. Can clear at these diggings,
called the Gold Canon Flat Diggings, when there is water, from s;> to SS per day per
man. These diggings have been worked since 1852. The material is taken out of
the ravine, or arroya, which is composed of sand and cobblestones, and the gold sifted
from it by a "rocker1' or "cradle." Quality of the gold-dust, $13 to the ounce.
There are some new diggings seven miles northwest from this place up Gold Canon,
which were commenced last April, and which yield an average of $15 per day to the
hand, with the cradle. Two men have been known, with one rocker, to make in one
day $156; quality, $12J to the ounce. (It is in this vicinity that the late splendid
discovery of silver-ore, called the Washoe mines, has been made.) The great difficulty
is the want of water, and on this account the mines are worked only in winter. There
is a talk of tapping Carson River high up, or Bigler Lake, and thus supplying the
mines with water. A rocker is a simple cradle with a sieve, through which the material
passes on water being thrown upon it and it is rocked. The "long torn" is one or more
long troughs connected, and a sieve at the end and a lower receiver. In this trough
the material and water are introduced and the gold collected all along, the finest on the
lowest platform or receiver.
China Town has two stores, one recently kept by E. Sam, a Chinese, who was
drowned the other day in attempting to ford Carson River on horseback, and the other
by Keller & Cohen. *I am indebted to Mr. Long, who is at present in charge of E.
Sam's store, for the above information in relation to the mines of this region, and he
has given me the prices of commodities, as follows: Sugar, 3 pounds for $1; coffee,
3 pounds for 8l; beef, 17 and IS cents per pound; bacon, 37J cents per pound; potatoes, 8 cents per pound; flour, l(j cents; shoes, ordinary kind, *3; boots, (pegged,) $G
to $10; hickory shirts. *l.*2f>; barley, 10 cents per pound; oats, 10 cents per pound;
whisky, 8,°, per gallon. The timber they use is pine, and it is hauled twenty-five miles
from Washoe Valley: cost at mill, $20 per thousand; at China Town, $40."
Mr. Long conducted me to a room where a couple of the principal Chinamen were
smoking opium. They were reclining, facing each other, on a kind of platform, their
head supported by n stool or bench. Between them was a lamp burning. They had
a pipe of about two feet long, the bowl of it being two-thirds of the distance from the
mouth-end. One or the other keeps the bowl, charged with opium, constantly applied
to the lamp, and, drawing hard, passes the smoke through the nose and mouth. Mr.
Long says S& worth of opium will last two persons about six months. It stupefies,
rather than enlivens, and, when indulged in excessively, perfectly paralyzes the energies.
He also showed me a room in which there were six of these felh >ws gambling. They
have a large number of pieces, like domino*, and counters, and take a great deal of
interest in the game; run through it with the greatest dexterity and rapidity. They
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in Gold Canon, (said to be the richest vet discovered,) about 7 miles off, and its
commercial relations with Honey Lake and other valleys to the north. I am informed
that this same system of fertile valleys lving between spurs from the Sierra Nevada,
on its east side, continues for a very considerable distance both to the north and south
of this valley. Road to-day, except over a couple of sloughs of narrow width, good.
Journey, 19 miles.
Spent' a verv agreeable evening at Major Ormsby's,* where
I, for the tirst time since I left Camp Floyd, encountered the society of ladies. Mr.
Crane, the former dele-ate to Washington hi behalf of the claims of that section of
country to a new Territory (Nevada), to be taken off from the western portion of
June 12. Camp No. 37, Carson City, Eagle Valley.—Altitude above the sea, 4,587
5 a. m., te°.
This camp-ground beautiful; the prospect the most pleasing and
Eastem-States-like of any I have seen. It reminds me of a pastoral landscape of the
lower Delaware, below Trenton. This is the first morning there has been dew on the
grass sufficient to show on your boots.
Par imrvnthe*t:—&\\ Keese, who has repeatedly been over the old route by way
of Humboldt River, savs it is objectionable, on account of high water in the spring
overflowing the valley and forcing the road on tin- bluffs, which are very sandy. This
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high water affects the road for about 150 miles along the Humboldt and Thousand
Spring Valley. It is also objectionable on account of the bad water (alkaline) and
alkaline grass, which extends along the lower part of the Humboldt for 75 miles, and
on account of the desert between the sink of the Humboldt and the sink of Carson, and
the scarcity of feed from Ragtown, on Carson River, to Big Bend of Carson, about 30
miles. Twenty-five per cent, of stock, he assures me, on the average, has been lost annually-on the route from these causes. The Goose Creek and Bear River Mountains make
it also useless in the winter, on account of snow, and the distance is greater than by my
route. He also represents that all along the Humboldt, that is, for a distance of over 300
miles, there is no timber but small willows; none in Thousand Spring Valley, and none
on Goose Creek. Poor prospect this for the magnetic telegraph. Whereas on this our
outward route, except between the Champlin Mountains and the Go-shoot range (86
miles), and between the Se-day-e Mountains and Carson Lake (56 miles), the mountain-ranges are covered with pine, pifion, balsam, quaking ash, and mountain mahogany,
all of which make the telegraph a feasible project, the maximum haul of the poles,
except at the points stated, being not over 10 miles**
Leave Carson City at quarter past 5. Course southwardly, continuing on the old
emigrant-road between the base of the Sierra Nevada and Carson River. In 3J miles
cross Clear Creek, a beautiful stream running from the Sierra Nevada into Carson
River. Nearlv all these streams from the Sierra Nevada are so copious as to be ample

vigilance commit
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exeitei nent shouL
farms along the
trunks of large
a line between the fields. The cattle look very fat, and
sleek; hogs in lil
lent condition. These latter are said to thrive on the roots of
the tuilla or rush. The butter of this valley is of a rich gold color, and is said to
command a higher price than the California butter.
This valley is good for the small cereals. Wheat and barley do well. Corn has
been raised, but the birds and frosts generally destroy the crops; very little oats have
been raised. A few peaches have been produced, but as yet no apples. Grapes have
never been tried. All garden-vegetables, as also the strawberry, raspberry, and
gooseberry, thrive. Potatoes are raised, but the cultivation of the sweet-potato has
been a failure, and I am informed that they cannot be raised in California. The soil
is generally irrigated. As a pastoral region it is superb. Cattle on the hoof command
10 cents per pound. Barley brings about 83 per bushel. The trade heretofore has'
consisted principally in exchanging goods with emigrants for their stock.
Reached Genoa at half past 9 a. m. Journey, 12.9 miles; road good. Just as we
* M\ return mur. t i«sp. n to timber generally along the route, and particularly on the deserts at eitherextreine,
was found still better adapted to the telegraph.
Fat additional Information in relation to the Humboldt River route, see Introduction, page 22.

entered town, were saluted by the citizens with thirteeu guns and the running upof the
national Bag, in honor of the party's having- successfully accomplished the object of the
Floyd, and thus facilitating the mails and emigration. Kncamped amon- s„me ghu.t
pines at the foot of the Sierra Nevada, just upon the southern edge of the town, and
on a gushing stream of pure water which courses down from the mountain. ()ur position is so high on the base of the mountain that we can overlook a large portion of the
valley; and a beautiful one it is, fenced off, as it appears, into inclosures, and dotted
with cattle. The sheen of the river (Carson), in its present lii-h st.-i-e, discovers its
course along the valley.
Genoa, at the present time, has 28 dwelling-houses, 2 stores, 2 hotels, 1 printing
establishment, and 1 electric-teleornph office. There are also in it and vicinirv '2 gristmills, 4 saw-mills, and 1 under way. Population, between 150 and 200. The town
Francisco, 2d) miles distant,* and, three davs before' we reached this ph,ee, our arrival
at Walkers River had been announced in the papers of the Golden ('itv. [ndeed, w,
had no sooner arrived than I received a telegraphic dispatch from Col Fred. A. Bee,
the president of the Placerville and Saint Joseph's ( herland Telegraph, inquiringahout
my route for the proposed telegraph across the continent Replied that as I was going
immediately to San Francisco, through Placerville, 1 would be happy to talk with him
on the subject when I should meet him.
The Indian agent, Maj. Fred. Dodge, has called upon me, and extended all the
civilities of a courteous and refined gentleman, lie is the ngent of the Pi-Ute and
Washo tribes of Indians living in this region, and has politelv furnished me with the
following information in regard to them, which I give in his own language:
-The Pi-Ute nation number from 6,000 to 7,000 souls. They inhabit Western
Utah from Oregon to New Mexico. They are divided into bands of about 200 strong
each, commanded by a subchief. The head-chief of the nation is Wan-a-muc-a (the
giver). The largest"portion of the nation is generally to be found in the vicinity of
the principal rivers and lakes of the Great Basin, viz, Humboldt, Carson, Walker,
Truckee, Owen's, Pyramid, and Mono. The Pi-Utes resemble, in appearance, manner,
and customs, the Delawares on our Missouri frontier, and with judicious management
and assistance from the General Government, they would equal in three years their
brother Delawares in agricultural or other advancements made by them toward civilization. The Pi-Utes are poor, but honestly inclined. They are also the most interesting
and docile Indians on the continent.
"The Wa-sho nation number about 900 souls, and inhabit the country along the
eastern slope of the Sierra Nevada from Honey Lake on the north to Clara River, a
branch of Walker's, on the south, a distance of 150 miles. They are divided into three
bands of about 300 each, commanded by three head-chiefs. Deer Dick's band is on
the north, in the vicinity of Honey Lake and Long Valley; Captain Jim's band is in
point on my route as far as Fort Churchill, at the bend of Carson Eiver, and it is the intention to continue it all the
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the center of the nation, and occupies the valleys of Steamboat, Wa-sho, Eagle, ;
Carson. Pas-sonke's band lives and claims Little Valley and the valleys on the he
waters of the Rio Clara. The Washos are not inclined to agricultural pursuits,
any other advancement toward civilization. They are destitute of all necessaries
make life even desirable. There is not one horse, pony, or mule in the nation. Tl
are peaceable, but indolent. In the summer these houseless wanderers stay around
shores of Lake Bigler, in the Sierra Nevada, In the winter they lie about in
miemista (wild sage) of their different localities, subsisting on a little grass-seed
The vocabularies of these tribes of Indians, for which I am also indebted
the major, will be found in Appendix 1*.
Besides Major Dodge, other gentlemen of the place have called on us, all of wh
express themselves verv much gratiiied at the success of our expedition, and tend®
all the hospitality in their power. Major Dodge is going to-morrow to Placervi
with one of the head-chiefs of the Pi-Utes, Won-a-muc-a the younger, and two bra.
to San Francisco, on account of the party, and I therefore have gladly accepted
invitation, and will take advantage of the facilities which he offers.
Now that we have reached the termination of explorations westward, it may
well to briefly state the fruits of it. For the first G4 miles west from Camp Flovd

Fgan, failing, as I was informed, to get through in a southwest direction to Carson
Lake, lie was forced to take a northwardly course, and join the Humboldt route at
Gravelly Ford, thus making a great detour'in that direction. Finding Chorpenning's
continuation of my route of last fall wrong from listing's Pass, I struck southwestwardlv from that point for the north bend of Walker's River, and was rewarded in
getting a route which most favorably compares with the old route from Camp Floyd
(via City of Hocks and Humboldt River, and with Chorpenning's route), as follows.
From Great Salt Lake City to Genoa, by City of Rocks, Humboldt River,
and Carson River, as given me bv mv irnide, Mr. Reese, who has been
several times over the route, and says it was measured by some
Great Salt Lake City to Camp Floyd

40

"

Total from Camp Floyd to Genoa by old Humboldt River road . 858
Camp Floyd to Genoa by Chorpenning's mute, via Hastings Pass and
Humboldt River and Carson River, 64 -f 170 + 455
689
Camp Floyd to Genoa, by my route
ftf*

./...."

«
"
«

ntory than is contained in my Journal ami luti

any great difficultv, and which, except at the extreme ends (over Great Salt Lake
Desert and over the desert just to the est of Carson Lake), furnishes an abundance
of scrub cedar on the mountain-ranges, which will require a maximum haul of only
about 10 miles, to supply the telegraphic lines with the necessary poles (if they will
maximum haul would be, on the Salt Lake Desert, about 50 miles; on the <'arson
Lake Desert, about 25 miles. The route, also, is quite well supplied with the best of
grass and water, except over the deserts mentioned. (The sequel will show that I
shortened the route still further on my return to Camp Floyd; and, also, on my more
southern route, reduced the haul of cedars for telegraphic purposes over the Salt Lake
Desert to If, or 20 miles*).
June 13, Camp No. 38, Genoa.—Longitude, 11!* 4<» 30"; latitude, W 59' 33";
magnetic variation, 1G° 40' E.; elevation above the sea, 4,824 feet; thermometer
at 6 a. m., 54°.50. After giving directions to Lieutenants Smith and Putman to
tion of the .4.1 road as well as the Da^ffett trail over the Brst ranev of the Sierra
i\evad
ant
party in the eh;
for Sa: n'l'Wi sco, 2G()' miles dista nt, via Placervil T-uu
ch «
Major Dodge. Expect to be abse nt about 12 da vs, du
party iwill be i*ble to recruit. Ikasides the three Pi-U tes ment
Major has with him his interpreter, Dick, a lad abo nt 1.") years ol
a boy ;as I have) seen for a long wh ile. The major• take,* a great de
him, ai id looks after his welfare a s if he were his own s on. We all
f the pad
ng beei
take oi le pack-i mile, the mule I rid e, as well as a si
kindly tendered to me by the major.
Our course lay for a short distance up Carson Valley, or southwardly on old road
In 1.5 miles from Genoa, pass Warm Springs, at foot of Sierra Nevada; 1.5 mile
farther brought us to the Daggett trail, which we take over the east range (4' tin
Sierra Nevada to Lake Valley; the traveled wagon-road which we have left continu
* The distance from Great Salt Lake City to Genoa on old Humboldt River route, as given above, may be in. or
red, and I suspect it is so; bnt, in the absence of anything official at the time. I could find nothing mote reliabl,
Lake City to Reese's ranch (now Genoa) by this route as 774 miles.
From Salt Lake City to Genoa, according to Matey
From Camp Floyd to Salt Lake City (Simpson)

Difference in favor of my shortest roui
Difference in favor of my shortest route from Salt Lake City.
Difference in favor of my route over Chorpenning's

The case will then stand tints, regarding th
774 miles
40
"
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ing along tlie foot of the Sierra Nevada, on its east side, from 18 to 20 miles, before
turning to the west to cross the range. Find the trail up to Daggett 1'ass quite steep.
It runs along the side-hill, and at times is dangerous. It is possible, however, that a
better grade might be got along the ravine for a road. In about 3.5 miles from foot
of the Sierra reach summit of pass, 7,180 feet above the sen, ami lying about 4 miles
to the northwest of us could be seen Lake Bigler, beautifully embosomed in the Sierra.*
Descending bv a tolerable grade, 2.5 miles farther brought us to Lake Valley, lying
between the east and west ranges of the Sierra, which we thread in the direction of
its length about 12.5 miles southwardly to mail-station, which we reach at half-past 1,
• and where we dine. Distance from Genoa, 21.5 miles.
The ride this morning the most charming I have had for a long while. Lake
Valley is like a beautiful park, studded with large, stately pines. The glades between

large, and attain a height of probably from 100 to 150 feet. Their diameter is not
unfrequently as much as 8 i^t, and they sometimes attain the dimension of 10 feetJust before we reached the mail-station,'noticed a splendid waterfall or cascade, a
tributary of the Truckee, tumbling into the valley from the west range. Saw in the
valley a large herd of cattle and hogs, all looking finely. Indeed,' I never have seen
more sleek, saucy-looking cattle anywhere.
At the mail-station met Mr. T. A. Thompson, the celebrated Norwegian, who carried the mail across the Sierra Nevada, on snow-shoes, from about the middle of last
April to fore part of May. He represents the snow to have been, in places where he
had to go, 10 feet deep. One of the hands at the mail-station told me that in the
spring the snow at one time was as high as the top of the window (pointing
to it), that is about 8 feet. This between the two ranges in Lake Valley. Thompson says that the first wagon went over the road across the mountains about 20th of
May, the snow preventing it before.
ascending, by a Bide cut, the west range of the Sierra Nevada, and directly under the
spray of the falling cataract mentioned before, which comes down from a hei'ght of
several hundred feet, and rushes directly over the road. In about 2 miles from foot,
attain summit of range, or Johnston's Pass (altitude above the sea, 7,222 feet). Grade
of road good until near top, where it is rather steep. This grade is the commencement of a road which the people of El Dorado and Sacramento Counties, of California,
at the expense of some *5O,O00, have made from Lake Valley across the west range
of the Siena Nevada; and quite well lias the work been laid out and executed. I am
told the superintending engineer was Mr. Sherman Day, of San Jose, Cal., who bears
the reputation of being qnite accomplished in his profession.
As soon as we attained the summit of the range, Mr. Thompson took us to a point
where we obtained a fine view of Lake Bigler. After reaching summit, soon find
it Lake Bonpland. It now is known by the name of /
of California, " it is a noble sheet of water, from 15 to 20 miles in length by 6 or 7 in width."
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yourself passing along the north side of the South Fork of the American River, and a
more roaring, rushing, cataract mountain-stream 1 never beheld. Indeed, tlie views
along this stream, and at the Slippery Ford, are superblv magnificent. The mountain!
at Slippery Ford, 6 miles from Johnston's Pass, are a mass of granite from bottom to
top. Major Dodge and myself would ever and anon stop to contemplate and discourse
upon the beauty of the prospect. Indeed, my ride to-day can never be effaced from
my mind.
Mr. Thompson showed me stumps, or broken-off trees, that he looked down upon
last winter and spring when he carried the mail across the mountains on snow-shoes.
This corroborates his statement that the depth was as much as 10 feet. He said he
found a man in Lake Valley, last winter, that for 1'2 days had remained at one spot,
not able to move on account of his feet having become frozen. All this time he lived
on a little flour.
At half-past 5 reach Barry's, where we stop for the night; by the way we have
come (Daggett's trail) 33 miles from Genoa. Judge Child, of Genoa, and Mr.
Thompson, also put up here. The soil, after crossing first range of the Sierra, is
generally of a reddish hue, and is a sort of arenaceous loam. The valley of the South
Fork of the American below Slippery Ford is called Strawberry Valley, on account of
its being prolific of this fruit.
Mr. Thompson showed me how he walked on his snow-shoes last winter. They
are smooth pieces of board from 6 to 8 feet long, G inches broad at forepart, 4 at
middle, and less at ends, the forepart slightly turned up like a sleigh-runner. A little
in front of the middle portion a strap or thong is nailed across, in which he slips his
toes, then there is a cleat nailed across, against which the heel of his shoe strikes or
pushes. He then gently lifts the shoe, and at the same time pushing it along with his
foot, causes himself to slide first with one shoe and then with the other. He has at the
same time a stick against which, as he goes down hill, he supports himself, and which
he uses also as a break. He says he has a standing bet with anyone that, let him
select his ground along a side-hill, he will travel a mile a minute; that he sometimes
passes over precipices of 10 feet, and would land at a distance of 20 feet, and still
stand upright When a child in Norway he used, with other boys, to practice this kind
of leap, and thus made himself an expert.
I notice that the telegraph-line along the road over the mountains is, in many
instances, supported by living trees as posts. Also noticed a number of coils of wire
lying along the road, which are intended to be used in extending it from Genoa toward
Camp Floyd and Great Salt Lake City.
June 14, Barry's, on South Fork of American Hirer, Sierra Nevada.—Bunks erected
for travelers at this stopping-place, and blankets and comforters for bed-clothes. The
luxury of sheets not yet gone into. House of split clapboards, and quite rude, but
yet a fair mountain-house in a new country, and table quite good.
Renewed journey at 10 minutes before 6. Met a four-horse comfortable-looking
stage going over to Genoa, to run between that place and the new gold-mines on the
Rio Ida, the East Fork of Walker's River, 90 miles from Genoa. These placers were discovered in the fall of 1858, and are pronounced very rich. The gold is said to be
13 n u
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worth $18 per ounce, it being mostly shot-gold, and not in the dust. Two miles from
Barry's a side cut of excellent grade commences, which continues for 25 miles, and is
a piece of road which would do credit to any of our older States. Its defects are in
not being sufficiently wide for teams of more than two draught animals to turn (except
with the greatest care) its sometimes sharp angles, and in places it dors not admit of
teams passing each other. These defects should be rectified. Ten miles from Barry's
reach Boswell's, a very good log-house, and place of refreshment and lodging. Seventeen miles more, at 11^ o'clock, reach Peter Burdie's, where we dine and feed animals.
Leave at 25 minutes of 2. One and a half miles from Burdie's, cross South Fork
of American River to south side by bridge, and do not see it again till we reach Sacramento. To this point (the bridge) we have been travehng from summit of Johnston's
Pass along north side of this river, which at times we could see as much as 1,000 feet
below us, and always raging, rushing, and making a din, out of which we have not been
since we got on it. As yesterday, until about 5 miles back, the granite has shown
itself in magnificent proportions.
As soon as we cross the American Fork we emerged from the mountainous region,
and the country became more open and rolling.
Farms, farm-houses, and improvements generally, increase as you approach Placerville, and the fences, fruit-trees
(principally peach), wheat, potatoes, gardens, domestic pigeons, reddish Maryland
color of the soil, and large umbrageous oaks, which become more frequent, intermingling with the pines, make you almost think you are east of the Rocky Mountains in
an old settled country. Indeed, until my present exploration, I have had no proper
idea either of the Sierra Nevada or of the country at its western base. The transit
from the arid plains east of the Sierra Nevada to the quick teeming country lying
on its western slope is most singularly marked and sudden, and shows how much,
irrespective of latitude, the laws of climate and production are dependent upon physical
circumstances and features of country.
Pass a tavern called Sportsman Hall, 6.5 miles from bridge over South Fork of
American, and 12 miles nmre brought us, about sundown, to Placerville, a mining-town
on a small tributary of the Smith Fork of the American, 79.5 miles by Daggett's trail
from Genoa. This town is built principally upon one street, and is divided into what
is called upper and lower town. The latter is the business portion, and has a great
number of stores: some pretty white cottages, with roses clambering up the porticoes,
where, where they have hee°n digging for gold, and the little stream coursing through
the town is red with the sediment, which has been the result of gold-washings. The
streets, I notice, are filled with people, and the hotels are full, caused by the assemblage
of a convention for the nomination of county officers. Thanks, however, to the kindness and forethought of friends, a room has been reserved for Major I >odge and myself
at the Carey House. Population of town about 3,500, and of township, 10,000. Was
called on by several influential men of the place, who congratulated us upon the success of our expedition in getting across the Great Basin and shortening the central
overland mail-route so much. Col. Fred. A. Bee, the president of the central overland,
called the Placerville and Saint Joseph Telegraph Company, was particularly gratified,

and remarked to me that I might consider n
him to wait till I could report from Camp
shorter return-route before he decided, for
which would be from 30 to 50 miles shorter.
June 15, Placerville.—Remain here to-d;
a few supplies over the Sierra Nevada to pai
tongues and couplings, and think it well to
a few other things to meet contingencies.
Visited steam-erushin- quartz-mill in t
has 20 vertical iron tamps, about 2 inches in
fixed with projecting shoulders that a horizoi
also with projections, lifts the tamps, and tin

zontally about 200 yards, and is about dl) yards below the superior surface of the
ground.. I entered the shaft and saw the miners at work getting out the masses of
quartz. It is singular that in any of the quartz I saw I could not, with the eye, detect
the slightest speck of gold; and yet I am told the investment in the business is a gooll
Visited, with Major Dodge, Colonel Bee and lady, and were regaled with fresh
strawberries from their garden, and brandied peaches, which were the first foretaste I
had had of the fine rich fruits for which this region is famous. The colonel has a
pretty cottage residence, tastefully adorned with flowers and fruit-trees, and conspicuous in his garden is a windmill, by which the water is raised from a well and BO conducted by small canals as to irrigate the soil. The windmill, I notice, is quite a common feature in the landscape of this country, and has become so on account of the
necessity of irrigating the soil to make it productive, to which purpose it is applied.
Ordered a bill of supplies to be transported to Genoa, at 7 cents per pound. The
usual charge, I am told, is about 5 cents, but in order to insure their being carried over
immediately, I am obliged to pay 7 cents. One cent per pound is to be forfeited if
not delivered by the 22d instant. The cause of this heavy charge for transportation
is the steep, rocky character of the portion of the road over the (Mist range of the
Sierra Nevada, between Lake Valley and Carson Valley, which 1 shall examine on my
return to Genoa, and on which the Californians have expended no labor, for the reason, doubtless, that it lies mostly, if not entirely, in I tali.
June 16, Placerville,—Left with Major Dodge for Folsom, 2s miles distant, at 6 a.
m., Pi-Ute interpreter Dick in company. Conveyance the finest kind of stages, and
fast at Duroc'L' At Folsom took railroad-cars for Sacramento, the capital of the State,
23 miles distant, which we reached aho.it 1. Country between Placerville and I olsom beautifully rolling; between Folsom and Sacramento, very level. It is generally
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cultivated, and beautifully rich with grain, which is being harvested, and the neat
board fences and houses everywhere attest the rapid growth of the State and the
enterprising character of the people. The pine is seldom seen after you leave Placerville, and from Folsom west the oak is almost entirely the native tree. They are
very large and umbrageous, and being interspersed in a park-like way, give a beautiful
aspect to the landscape. The ugly stumps of the recently-cleared lands in our older
States are nowhere to be seen.
At Sacramento there were nine steamers, great and small, lying at the wharvesThe Eclipse, in which we took passage at 2 o'clock for San Francisco, is like our
Mississippi boats, and as handsome, comfortable, and neat as the best of them. Fare
to San Francisco, $5, and $1 additional for dinner. Distance, 120 miles. Had but
little time to glance at the city, but saw enough to convince me of its business thrift.
Hope to see more of it on my return. Saw Mr. Upson, editor of the Union, who
expressed himself as delighted with the success of our expedition across the Great
Basin.
The Sacramento is a noble stream, probably about 200 yards wide. Its color
quite red, like all the streams I have seen this side of the foot of the Sierra Nevada,
caused, I am informed, by the universal use of the water for washing gold out of the
soil, which is of a red color. At the present time the river is from 4 to 6 feet below
the top of its banks, and at times is said to overflow them. Indeed, in order to protect the city of Sacramento from inundation, a levee has been made all around it. The
country between Sacramento and the bay of San Francisco lies very low and level,
as far as the eye can reach, and everywhere looks rich and productive. "Windmills
for purposes of irrigation are a prominent characteristic. As you approach San Francisco the land assumes a higher and bolder aspect, and the mainland, as well as the
islands, become remarkable on account of their peculiarly bold and convex shape from
the water up; and the brownish-red colored oats, at this season of the year, occasionally relieved by dark patches of timber, give a very unique character to the landscape.
Touched at Benicia, where there is a military post, and had a chat with Maj. George
P. Andrews and Lieut. Job J. Chandler, Second Artillery, who, seeing me in military
attire, introduced themselves. Reached San Francisco at a quarter after 9 in the evening, and put up at the International Hotel.
June 18, San Francis,',,.—Intending to leave to-morrow on my return to Genoa,
have only time to see friends. Find, however, the place exceedingly city-like. Has
many fine, substantial houses. The streets, especially Montgomery street, are full of
people. Everything seems to be done on the high-pressure principle. Rents, I am
informed, are still very high. Visited the market and saw a splendid exhibition of
vegetables. They have the largest strawberries here I have ever seen. Notice the
egg of a wild water-fowl, which is found on the islands and exposed for sale. Called
on a number of old friends, principally officers of the Army. Was invited to take a
ride about the city and suburbs, but had not the time. The cool breeze from the
Pacific, generally in the afternoon, makes winter-clothing agreeable even in the depth
of summer. Messrs. MeCrellish & Woodward, of the Alta-California, are anxious that
I should allow Mr. Walter Lowry, their city commercial correspondent, and who is an
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invalid, to accompany us on our return to the States,
and relatives once more in that quarter, and thinks tl
restore him to health. In consequence of the rough i
demurred until I could i
person!
June lb, San Francisco.—Havi:
and myself took passage on board the steamer for Sacramento, Oil our return to Genoa,
$7.50 fare for passage and half of state-room. I leave with a great deal of regret,
feeling that my visit has been so short as scarcely to have permitted me to see anything; but duty requires me to join my party without delay. The harbor of San
Francisco, which we now see by daylight, is doubtless one of the boldest in the world.
The grand characteristics are its commodiousness, and, as I have before stated, bold,
convex character of its islets and headlands, and the peculiar brown or russet color of
the face of the country, caused by the all-prevailing wild oats in their present ripe
condition.
June 19, Sacramento.—Reached this city in the night Put up at Saint George
Hotel, General C. J. Hutchinson proprietor and landlord/ In the morning Major 1 >odge
and myself went to Episcopal church with Mrs. Hutchinson and another lady, the
general having politely extended to us seats in his carriage. Hie whole style of the
services and the sermon, as well as of the church, carried me back to the happy occasion, when, with my own family and friends, I hail, more than a year previous, been
enabled to join them in these sacred duties.
Among the gentlemen who have called upon me and showed us a great deal of
attention is Mr. James R. Hardenburgh, an old schoolmate and fellow-townsman of
mine, from New Brunswick, N. J. We had not met for 28 years, and, of course, the
pleasure was correspondingly enhanced. I must also acknowledge the kind tender of
services of Mr. M. S. Brocklebank, the brother-in-law of Governor Weller, who made
himself known to me, and treated me very civilly. The city is full of strangers, drawn
here by the State convention, which is about to meet, to nominate candidates for State
offices. Among the distinguished is Governor Denver, whom 1 last saw at Fort Leavenworth, just before I left for Utah, in the spring of 1858. This city is very well built,
considering its age; has a number of fine dwellings, and the country around it is
remarkably rich and productive..
June 20, Sacramento.—Took cars for Folsom at 7, and arrived at Placerville at 2.
Settled with Mr. Richardson for supplies, which have been forwarded to Genoa according to agreement. Was introduced by Colonel Bee to Mr. Walter Lowry, the correspondent of the Alta-California, the gentleman Mr. Mc( Tellish, of San Francisco, spoke
to me about. Saw at once his feeble state of health would not permit him to endure a
journey across the continent, and tried'to dissuade him from accompanying us. He
will, however, not heed my advice ; and my hope is that, if he finds the journey across
the Sierra Nevada too fatiguing, he will yet give up the idea of continuing on with us
from Genoa.
June 21, Placer nlle.—Tdt at 9J o'clock, with Major Dodge, Mr. Walter Lowry,
and Mr. Van Duyck, for Genoa, retracing as far as Lake Valley our old route. Our
conveyance is an ambulance, which the major has had made at this place. Our driver
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is the famous Norwegian, Thompson, of whom I have before spoken; Pi-Ute Dick
is also along. Stopped for the night at Peter Burdie's, 20 miles from Placerville.
June 22, Peter Burdie's, Sierra Nevada.—Left at 5 a, m., and reached Yankee's, or
mail-station, in Lake Valley, 40 miles from Burdie's, and staid all night. I notice
that, after leaving the 25-mile side-hill grade, before spoken of, and before reaching
Johnston's Pass, the road is very rocky, and in many places steep, and, like the
portions mentioned under date of June 14, should be improved.
June 23, mail-station. Lake Vattey, Sierra Nevada.—Elevation above the sea, 6,311
feet. In order to get over to Genoa as early as possible, left Major Dodge at station,
and took passage in. the mail-stage, leaving at 3 a. m. Passengers, a lady and child
and two men, with myself. Driver a famous whip, but who, unfortunately, had all
night long been carousing with some others at the station, and was quite drunk when
he started. He seemed, however, to be sober enough to ask me to sit with him
outside, and, as I thought, that I might take the lines if there should be occasion.
Had scarcely left, before, on account of the darkness of the night, the mules got out
of the road, and came near breaking the stage by passing between two stumps.
Being on the box, I was enabled to draw up the team in time, not, however, without
the loss of a whipple-tree. The next obstacle was the bridge, from the farther half
of which the puncheon flooring had been removed by some mischievous persons
during the night, and piled up on the bank.* I got off, and, with the assistance of
one of the passengers, who was, like the driver, a little boosy, replaced the flooring,
a space of about 2 feet being left on the farther side, on account of a deficiency of
material. Nothing daunted, however, the driver rushed over, and fortunately gained
the opposite bank without accident. After this, in ascending the acclivity from Lake
Valley to summit of Luther's Pass, 5 miles from mail-station, had a very serious time.
All hands out to enable him to get up the hill. Driver so drunk as not to know what
to do, and yet as obstinate as a mule; slashes the animals all around, but yet in such
a way as not to make them work together; the consequence is a dead halt. Was
glad of it, for the reason that if he could have got to the summit before he became
sober he would have dashed us all to pieces in his descent on the other side. At last,
just before reaching summit, the stage upset and broke the tongue. Luckily, at my
suggestion, all were out at the time. Here was a dilemma. I helped to get the stage
(Hit of the road. The driver then took his mules and went down to the next house on
the road, tor a wagon. About an hour after, Major Dodge appeared with his ambulance, and kindly took the lady and myself in with him. and left Mr. Van Duvck and
Die •k to foil ow in tin
es, met driver ivn
a wagon
good dej ti - •bered an
At about 9 o'clock reach Woodford's, at the mouth
of Carsc Ml li iver Can*
• stepped and u'<>t breakfast.
Tin 5 rot id from L
) mouth of ('arson Canon, where the fork debouches
froim the• moimtains h
r of Carson River, a distance of 12 or 13 miles, is
the worst par Hon of tin
ver the Sierra Nevada. The ascent from Lake Valley
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to summit of Luther's Pass is very steep, and the road is filled with tremendous rocks.
which should have been removed. It is astonishing eonsiderimr this is a portion of
the great emigration route over the continent, that Congress lias not done something
toward ameliorating it. There is no portion of mv route from ('amp Floyd, though the
greater portion of it is entirely new. so had as this. If a road can at all he got over
the Daggett trail, which is probable, it ought, by all means, to he done, both on tinscore of distance and quality of road. At least s;;o,niiO should be appropriated for
the portion between Carson Valley and Johnston's Pass, and s 10,000 for the portion
to the west of said pass. Several bridges to be built across fork of Carson River in
canon. Reached Genoa at 4 p. m. Road from mouth of Carson Canon good. Distance, 19 miles. Total journey from mail-station in Lake Valley, 31 miles. Lieutenant Murry reports that matters have been going on well during my absence. The
good citizens paid my party the compliment of a public hall last evening, which, thev
informed me, passed off much to the satisfaction of everv one. In consequence of
Major Dodge and myself having been delayed on the route longer than we had
anticipated, we were deprived of the privilege of being present. Paid oil* several of
the party and settled outstanding accounts.
RETURN TO CAMP FLOYD.

June 24, Genoa, Camp No. 1.—Thermometer at 4.50 a, m., 65°.
Concluded
settlement of accounts, and at 7 a. m. we took up our march on our return to Camp
Floyd. Mr. Lowry will not listen to any advice in opposition to his accompanying
us, and I, therefore, think it my duty to acquiesce, though I feel morally certain that
he cannot survive the trip. Mr. Reese, though a citizen of Genoa, returns with us as
guide, and I have sent him, Ute Pete, and two other persons in advance, to provide
for improvement of route, by taking a short cut from bend of Carson to south side
of Carson Lake, and to explore for passage through the mountain-range to the east
of the sink of Carson. Having been politely invited to dine at Mr. Dorsey's, who
lives 7 miles from Genoa, on our road, Lieutenant Murry, Mr. Lowry, Mr. Smith, of
Genoa, Mr. Lee, and mvself stopped for a few hours, and were kindly entertained by
him and his lady. Mr. and Mrs. Noteware, kind neighbors of the family, were
present. Train reached Carson City early in the afternoon, and party encamped.
We reached it about dark. Journey, 13.8 miles. Route the same as traveled on outward journey. In the evening were visited by Major < )rmsby and lady, and other
persons, who take a kind interest in the success of our expedition.
June 25, Camp No. 2, Carson City.—Had the first cool night I have experienced
for some time. Consequence, a refreshing sleep. Moved at 5 a.m. In 11.7 miles
a, 4,: ?60 feet. He
reach Chinatown, about 9.30 a. m. Altitude above tli
our old road, and immediately cross Carson River by 1 d. and take route ale
L-scat:
on south side. Depth of water, 3.5 feet. Wagons bai
with out difficult^.
them. One forage-wagon capsized. All the rest g< >t <
h id Si OUghs, Which
all across. Five miles from ford, after crossing son
the night. Joum
obviated by taking higher ground, reach camping-plac
miles.
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June 26, Camp No. 3, Carson Valley.—Elevation above the sea, 4,300; thermometer at 5 a. m., 49°. Mosquitoes during the night terrible. Moved at 5 a. m. Continued
along an old road on south side of Carson River for 2 miles, where we join, opposite
Pleasant Grove, our old outward track, and continued on same 12.6 miles to east foot
of ugly hill referred to June 9, which we found we could not, as we hoped, evade by
passing between it and the river. Going east, however, the hill is not bad. The
difficulty, as before stated, is in the ascent from the east side. After attaining valley
on east side of hill, we left our outward track and old road, and turned to the left
down the valley to within a few hundred yards of Carson River, and then go over
another spur, and in about a mile get into valley of Carson River again, which we
follow down 2 miles, and at 1.15 o'clock encamp on the river -bank. Journey, 18.2
miles. Our experience shows that the road from Pleasant Grove on north side of
river better to Chinatown than that on south side. It is a characteristic of this valley
that the miry, rich soil prevents your approaching the stream except at a few points,
and these are the best camp grounds. Cottonwoods and willows line the banks. The
mules fattened up wonderfully at Genoa, and they are now in prime condition. One
of the guide's party came into camp this afternoon, to show us our route to-morrow.
June 27, Camp No. 4, Carson River.—Elevation above the sea, 4,154 feet; thermometer at 4.30 a, m., 52£°. Resumed march at 5. Continued down valley of Carson River eastwardly about 2 miles, when we leave it and strike for south end of
Carson Lake. Low mountains, perfectly destitute of timber, and of a brownish-reddish hue, range on either side and parallel to the river. Eight miles farther commence
ascending a sandy ravine of slight grade, and in 3 miles attain summit of a low range
4,460 feet above the sea, from which, looking back, Carson River can be seen, well
marked by the trees which line its banks. At intervals of 2.5 and 1.7 miles cross other
low ridges, the last tolerably steep on east side; and 7 J miles farther, at half past 5,
reach south end of Carson Lake, where we encamp. Journey, 25.1 miles. Road first
10 miles good, next 12 miles sandy and heavy, last 3 miles over margin of lake and
good. Fine grass and rushes where we are encamped. Fuel should be brought.
June 28, Camp No. 5, south end of Carson Lake.—Elevation above the sea, 3,840
feet; night refreshingly cool; thermometer at 4.58 a. m., 55°. Moved at 5 minutes
after 5. Continue along shore of Carson Lake, at foot of point of low range or spur,
being sometimes, on account of marsh, forced on first bench; and, after crossing an
alkali flat, 7.5 miles from last camp, join our outward route, which we follow along the
lake shore 4.5 miles farther and encamp. Journey, 12.2 miles. Road good. It was
my intention to proceed farther along the lake, but Wilson Lambert, of the guide's
party, meeting Us here, and informing me that Mr. Reese had not, as was hoped, been
able to find a practicable route for wagons through the mountain-range immediately to
the east of the sink or more northern lake of Carson River, I am obliged to give up
the idea of shortening my route in that direction, and to strike eastwardly and cut off
the angle or cusp, caused on my outward route by the mistake of my guide, mentioned
in my journal of June 5. There is an Indian trail, it appears, east from the sink of
Carson, which is practicable for pack animals, but it would require considerable work
to make it so for wagons. The next camp-ground, according to guide, is 7 to 9 miles
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catch myself dozing. One of my assistants passed me at daybreak, at a gallop, as I
thought to quickly arrive at our next camping-ground, but I had not continued far
before I found him stretched out on the ground, fast asleep, holding his mule. Proceeding on in advance of train, I arrived at old camp (No. 29), Middle Gate, 23.4 miles
from halting place of last evening, at 7 a. m. June 30; but unfortunately found the
water, which was running before, was now to be got only by digging, and that scantily.
The train did not get in till 10. We shall turn out our mules to graze and let them
drink what water they can in the dug wells. Meantime, get breakfast. Found Pete at
this point, and Mr. Reese came in subsequently on his return from a reconnaissance
still farther ahead.
It should be remarked that there is not the slightest doubt that water in abundance
could be got at this point (Middle Gate) by sinking suitable wells. Indeed, it exists
now in springs in an arroyo near, and we got it in another easily accessible place by
digging not more than two feet deep. There is plenty of ruck at hand to wall the wells.
I think it very probable, also, that in "West Gate," 3.5 miles west of this, water may
be obtained by digging. Indeed, the indications are decided, also, that in the moist
places in the Alkaline Valley we passed over yesterday afternoon, where there is no
alkaline efflorescence, water could be got in sufficient quantity, and that it possibly
would be good. I have already noted that while portions of the desert are alkaline, some
portions discover pure salt on the surface, and others none of any kind. There are
several families of Pi-Utes at this Middle Gate, collecting grass-seed, which they separate from the husks by first rubbing the heads lightly under stones and then winnow,
by throwing it up in the wind. Afterward they convert it into a flour by rubbing it
by the hand between stones. I notice they use a variety of seeds in making flour
These Indians have come from Carson Lake, and appear to be industrious and ablebodied. I doubt not their present life is such as to make them facile subjects of husbandry and civilization generally. Indeed, I have been assured that some of them do
hire themselves out as laborers in California for considerable periods of time—as long
as a year at a time—and that they have been found faithful and to work well.
Resumed march at half past 1. In 1.75 miles cross an arroyo where the water
yesterday, according to Mr. Reese, was running, but now exists in small pools. A
small spring about two feet deep and one wide has been found to the right of this point,
about three-quarters of a mile. There is no grass about it. Water not unpalatably
sulphurous, but too scant for anything of a party. After crossing an arroyo, or creek,
immediately leave old road, and bearing off to the left or northwardly, pass up valley,
bounded by the Se-day-e Mountains on our right and a range of Jiigh mountains on
our left. Distance between crests probably fifteen to twenty miles. Trees for first time
since leaving Carson Valley appear on the Se-day-e Mountains, and also on the range to
our left toward its north portion Grass and water are visible in the ravines of the Seday-e Mountains.
Ten miles from Middle Gate reach, near base of Se-day-e Mountain, a small running brook of icy-cold, pure water, which I call Cold Spring, and which, after runninoa few- hundred yards, sinks. A more refreshing drink than I obtained from this brook,
after the parched, wearisome travel of last night, 1 believe 1 never had. The men all

earned equally

Mr. McCarthy reports water in the mountains to our left, or west of 118; also say
he found the Avater running at Gibraltar Gate. Journey, since 2 p. m. yesterday, 4!».
July 1, Camp No. 7, Cold Sprint).—Elevation above the sea, f>,f>70 feet; thcrmon
eter at 6.30 a. m., 72°. All hands had a most refreshing sleep last night, and it i
astonishing what a restorative pure cold water is. At 9 a. m. Mr. Thompson, the Noi
wegian, before spoken of, arrived and brought our mail from Genoa
He left th
latter place on the 27th ultimo, and came by the wav of Rao-town, on Carson hive:
crossing over thence to south side of Carson Lake, where he -ot into our road
Mr. Reese, Pete, and four other men, including two soldiers, left about 10 o'cloel
)d route, south' of Ruby Valley.
diead of from 130 to 150 miles.

This examination will involve an extent <•

proceeding 11 miles come to rapid stream of pure water, 2 feet wide, '{ deep, tlowim
from the Se-day-e Range. On this we encamp. Willows fringe it, and grass is to 1)'
found higher up in the canon. 1 call the stream after one of my assistants, Mr. VA
ward Jagiello, a Polish gentleman; his surname being difficult of pronunciation,
have preferred his Christian name as the appellation. Road, to-day, stony, on accoun
of being on bench; farther down in the valley it would be smooth.
Opposite our camp, in the range of mountains lying to the west of us, is a dee]
pass, in which can be plainly seen an extensive bottom of grass, and a creek runnini
down from it into the valley in which we have been traveling. This creek, and tin
valley into which it flows, I propose calling after Major Frederick Dodge, the Indiai
agent of the Pi-Utes and Washos, who was^ so courteous to my party, and myself, a
Genoa. The pass referred to, at the head of this creek, .Mr. Reese has examined suf
ficiently to assure me that a good wagon-road can be got through it without a grea
deal of expense; and, as he pronounces, alter examination, the corresponding pass ii
the next western ran-e, lying nearest and east of the sink, or north lake of Carson
capable of being also made practicable without a very great deal of labor, a wagon
road could be 'made direct from Dodge Valley through to the North Carson Lake
which would reduce the intervals between water to 15 miles.
He also reports that cedars are to be found on the mountain-ranges at this interval. This, then, would be also the route for the telegraph. The road might keep U
the north or south of North Carson Lake, as might be deemed expedient, and the bend
of Carson River could be cut off from its crossing near north end of South Carson
Lake, to a point higher up, so as to make the interval between grass and water 15 to
25 miles, as might be found best. This route, as 1 have already noted, the guide says
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is now perfectly practicable for pack animals and stock, and is a most capital one for feed
and water. It will at once, then, be seen that in the improvement of the route, at any
future peiiod, the change referred to should by all means be made. The Indians represent that the snow falls in Dodge Valley as much as 2 feet deep, and that in some
winters there is scarcely any. They say that generally there is very little snow from
Genoa to the Se-day-e Mountains.
July 2, Camp No. 8, Edward Creek, Dodge Valley.—Longitude, 117° 31' 42"; latitude, 39° 28' 56"; altitude above the sea, 5,486 feet; thermometer at 6 a. m., 71°.
Private Collamer returned from the guide's party at sunrise, and reports that lie rode
till 12 midnight, then took 2 hours sleep, and his mule having given out, he came the
rest of the way to camp on foot. He therefore is our guide to-day.
Mr. Thompson left us at half past 7 for Genoa, and intends going by the way of
North Carson Lake.* We at the same time decamp, our course being southeast up
the canon of Edward Creek, the purpose being to cross the Se-day-e range. After
traveling 7 miles, at half past 1, go into camp in superior grass, and on the babbling
Edward Creek, three-fourths of ;i mile short of summit of pass. The road up the canon
is good and of excellent grade. A few patches of snow seen on the highest ridges
of the Se-day-e Mountains. The pinon is almost the only sylva of the mountains.
Willows, aspens, and Cottonwood line the creek. It is quite refreshing to men and
animals to again toil in the canons, where nature has been more lavish of the essentials of a good emigrant route, to wit, wood, water, and grass.
July 3, Camp No. 9, Edward Creek Canon,—Se-day-e Mountains. Elevation
above the sea, 7,022 feet; thermometer at 7 a. m., 76°. Remain in cam}) to-day, on
account of its being Sunday, and the animals reqnire the good mountain-grass which
we have here in great abundance. Lieutenants Murry and Putnam and Mr.
McCarthy went this morning through the pass at the head of Edward Creek to
Woodruff Valley, and report but little work to get through with the wagons.
July 4, Camp No. 9, Edward Cm:k (,'afam.—Thermometer at 4.45 a. m., 62°.50.
Move at 5.15 o'clock. Continue three-fourths of a mile up canon to summit of pass,
7,260 feet above the sea, and then turning eastwardly, in 1.5 miles, by branch ravine,
reach Kirby Smith's Creek, the canon of winch we follow down, 3.25 miles, to where
* Mr. Thompson, ou his muni to Carson Valley, at my ivMu»(. addn -,
cability of a more direct route than mine from Edward Creek to Carson Valley:

' r on. the practi"

•• Captain

CAKSON VALLEY,

July 28,1859.

SIMPSON:

"I crossed Dodge Valley, and took np a canon about half-way from Dodge Creek to tlie low gap on the right.

valk-y, and another high range of mountains, and came to the 'Forty-mile Desert,'on the old Humboldt route, and
struck the road 17 miles from Kagtown.

This 1. but it doubtless is on ace
farther north than \e did.
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it debouches into Woodruff Valley, and, continuing along creek 3.3 mih-s farther,
encamp on it. About 2 miles from summit of pass is a rock pro jecting from north
side toward the stream, which made it necessary for us to go behin< \ and over the rock
on its north side; though by twice bridging the stream, which i s S teet wide and 1
deep, a road of unexceptionable grade could be made in the b< ittom of the creek.
Trains going east, like ours, could easily take our route, but going west, to do s<> they
would be obliged to double up a steep ascent for about 100 tec >t About 2 miles
farther down the canon there was another bad place where the teai ns had to double 1o
ascend from the bottom of the creek to the top of the bank, ai id from which thev
again immediately descended to the creek. A very little labor, however, would be
required to carry the road along the bottom at this point.
Road to-day near summit of pass, east side, for 1.5 miles, ven r rough from rocka
which ought to be removed, and requiring improvement at pom ts along creek, as
above. Journey, 8.5 miles. On rough portion of road broke ton< ••ue of large ambulance, a coupling-pole of one of the wagons, and a wheel of small ambulance.
There is a great deal of grass in Smith's Canon and the adj oining ravines, and
some little clover in the former; but the south pass, or that of on:r outward route, is
still better in respect to pasture. The distance, also, is about 4 n .iles in favor of the
more southern route, but in grade the more northern is much the b t*t I think it also
probable, on account of the bottom of Smith's Creek being moist a nd, therefore, mirv
early in the season, that until about the middle of June the route th rough the southern
pass would be preferable for wagons; after that, however, the m ost northern route
will be found the best. The truth is, both branches of the route si lould be made perfectly practicable when the road is perfected, so that either can be taken at any time.
The rocks along the Se-day-e Mountains to Kdward Creek ai id through the pass
to Woodruff Valley are porphyritie, (,f a brown color.
Just after getting into camp, rain began to fall, the first we ha ve had for several
weeks. A rainbow also appeared Indians report deepest snow il I winter in pass we
have come through to be 2.5 feet.
July 5, Camp No. 10, Smith's Oreek—Woodruff Valley. Eleva tion above the sea,
6,070 feet; thermometer at 4.45 a. in., 48°. The rain of yesten lay, though slight,
seems to have purified and refreshed the air. Decamped at 2 0 minutes after 5.
Course north of east, directly toward our old pass between \Y oodruff. and Reese
Valleys. In 3.7 miles get into our outward route, and follow it till near Reese's River,
where we leave it to the left, and encamp on river, about 2 miles al i>6ve old Camp No.
25. This river takes its rise about 5 miles above or to the south ol 'our camp, in some
pure, cold springs in the valley, and also receives accession fromi streams from the
Pe-er-re-ah Mountains, on the east side of the valley. Saw fine meadows for stock
about the springs. Speckled trout weighing from 1.] to '2\ pound s caught in Reese's
River.
McCarthy brought in a large mess of ducks. Several 1 n-Utes followed us
yesterday and to-day—two aimed with rifles. For further partic ulars of this valley
and to-day's route see report of outward route. Day's travel, 20 .8 miles. I would
remark that there is an excellent pass from Woodruff to Reese's V alley, to the south
of that we used, which would .furnish a cut-off from either pass tin •oiighthe Se-day-e
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range to that of the Pe-er-re-ah range south of the Simpson hiss: which, if the latter
is practicable, would cut off the great bend in the road between Woodruff Valley and
Won-a-ho-no-pe Valley. There are indications of a pass in this direction in the Peer-re-ah range, but we had not time to examine it.
July 6, Camp No. 11, Reese Uiver.—Elevation above the sea, 5,630 feet; thermometer at 4.40 a. m., 42°. Noticed, going west on our outward route, a great increment
of temperature on west side of Se-day-e Mountains, and now since we have crossed to
its east side, the thermometer has become correspondingly depressed. Move at 5 a. m.
Morning bright as it almost invariably has been. The twittering of the birds, particularly of the meadow-lark, very cheerful. The contrast between the desert to the west
of the Se-day-e Mountains, and the valleys and mountains east of it, very marked;
the former being of the most forbidding cast, and the latter quite smiling and pleasant.
About a mile below camp cross Eeese's River; ford, miry; not near so good as that
used on outward route. In 5 miles more join outward r< >ute and c< mtinue on it through
Simpson's Pass and park in the Pe-er-re-ah Mountains to about a mile below
the lake, where we encamp in the canon on Won-a-ho-no-pe Creek. Journey,
16.5 miles. The lake in Simpson's Park we find lias fallen considerably since we
passed by it before, it at present being only about 2 feet deep, and Won-a-ho-nope Creek, which before was a rnnning stream a number of miles above our camp, at
this time first gives indications .»t' its existence at the camp. The grass in Reese Valley, through the canons we have passed to-day, as well as everywhere nearly on the
mountains, very abundant; more so than when we passed before. Hundreds of acres
of good hay may be cut in Simpson's Park.
Some seventeen Indians have come into our present camp, two of them riding
horses. They are Diggers, and speak the Sho-sho-nee language. One of them, who
speaks a little English, says the Pi-Utes are to the west of them. These mountains,
then (the Pe-er-re-ah range), are the dividing boundary between the Pi-Utes and the
Diggers proper. The talk I had with the old Indian I met here before seems to have
had the effect of removing the fears of the Indians to come into camp. Some patches
of snow visible on the highest portions of the Pe-er-re-ah range, and the probabilities
are that it is to be found in spots the year round. The Indians represent the snow in
the pass to be in the winter about 15 inches.
Messrs. Lee and McCarthy brought in from Reese River ten brook trout, some
weighing 2.', pounds, and represent that just after we left camp this morning there was
a verv heavv fall of rain in that epiarter.
July 7, Camp X<>. 12, Won-a-ho-pe Greek Canon.—Elevation above the sea, 6,285
route I directed him to examine ahead favorable.

The remaining portion of his party

eter, at 5.40 a. m., 47°. Decamped at <U5 o'clock Continue down the Won-a-hono-pe Canon. A good deal of work necessary in this canon to make the road good.
At present it is miry in places; occasionally for short distances sidling; and in 'some
places, of short extent, rocky. Side-hill cutting generally easy. Currants, red and
black, abound in the canon. < irass abundant; some clover. Piiion abundant on sides
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of mountain. After journeying 4.8 miles, at 9 a. m encamp ;
canon and sink of creek. Make only this short march so as
Wons-in-dam-me Creek to-morrow. Some rain to-day, with t
July 8, Camp No. 13, mouth of Won-a-ho-no-pe Canon.—El
5,811 feet. Thermometer at 5 a. m., 58°. Leave outward tr;
cut, join it again in 3.1 miles. Continue on it 1.3 miles, and tli
another short cut through a good pass in the Pah-re-ah range,
within 1.3 miles of our old Camp 21, on Wons-in-dam-me '
encamp. Journey, 25.4 miles. In consequence of nearly all t
a great deal of it passing through heavy sage, Ave did not get i
the afternoon. Road now, however, on account of having he
Saw-wid Creek, 4.3 miles, and another, 6.8 miles, hack from *
and which we crossed to-day, are both running streams along
abundance of pasture up in their canons. These can be beneiici
who, in that case, should pass on the south side of the small sir
to the southwest of camp, and encamp at the mouth of the can
sticks.

Several of them are entirely naked, exeept the breech

Indians seemed to take it as if it was not an extraordinary o
Indians, who was improperly frightened away at our camp on
journal of May 21 and 22) by my cook, has been again met,
has become reconciled. Indeed, lie has performed for us excel
and we have therefore rewarded him with some presents.
July 9, Camp No. 14, Wom-in-dam-me (<>r Antelope) Creek.
sea, 6,595 feet. Thermometer at 5 a. m., 53^°. Morning clou
a wheel of which was broken the other day, taken apart and
wagons. Moved at 7. Just before leaving, the Indians (soi
with a specimen of one of their dances, all entering into it wi
and shouting with the utmost delight. The appearance of so
wagons in their country is quite an epoch in their lives, and th
elated.
After proceeding on outward route 1.6 miles, we diverge

call Barr Springs, after Sergeant Barr, of the Dragoons, who di
springs, with the grass about them and in their vicinity, would
considerable party. Two miles further we cross our old road,
into it again, probably, until near Camp Floyd. One mile i
which I call Fountain Spring, on account of its welling up lil
an abundance of water of good quality, but the grass is scan
are, however, two or three acres ot rush-grass about it, whic
small party. The pools are tinged with red, probably from ft
and three-tenths miles further across the valley (Ko-bah) we c
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on account of the color of the water, I call Clay Creek. The water exists in holes,
but is pronounced constant by the Indians. There is a great deal of grass on different
portions of it. Train got into camp at half past 2. Ko-bah Valley, such as described
in outward route. Journey 16.1 miles. Road good.
Showers nil around us to-day, with thunder and lightning, and this evening the
rain fell in torrents, and the lightning and thunder were severe. Another beautiful
rainbow just before sundown, the third I have seen in the past week. Mr. Reese
informs me that these rains at this season are a great anomaly. The ordinary rainy
season in Carson Valley is from the last of October to some time in May; and sometimes they have a little rain in June. Mr. Lowry says that in California thunder and
lightning are scarcely known. I call the isolated mount just to the west of north of
our camp after this last-mentioned gentleman.
As we have probably left our westward route, not to join it again until near Camp
Floyd, it is proper here to note that up to the last junction of the two routes, 7.4 miles
back from our present camp, we have shortened our outward route, by the short cuts
we have made, 21.8 miles; and if the short cut across Ko-bah Valley, noted by the
dotted line, which is practicable, is taken, the outward route has been shortened fully
30 miles.
Jiihl 10, Camp No. 15, Clay Creek Ko-bah Valley.—Longitude 116° 05' 45"; latitude 39° 33' 24"; elevation above the sea, 5,998 feet; thermometer, at 5.20 a. m.,
51 °. • First clear, sunny morning we have had for several days. Intending to travel
only about 5 miles to reach a better camp-ground, we did not move till half past 6.
The rain of last evening, copious as it was, has made but little impression on the soil,
so porous and absorbent is it. Immediately at camp, cross Clay Creek by an excellent
crossing, and traveling in a northeasterly direction, a range of mountains lying off to
our right about 2 miles, in 5.2 miles reach some line springs (three or four in number),
which I call after Mr. William Lee, one of my assistants. These springs are in a narrow grassy outshoot of Ko-bah Valley, and the pasture in the vicinity being abundant,
At these sprino-s we found Wilson Lambert and Stevenson, two of the guide party,
encamped, drying their clothes. They report that they have been 45 miles ahead, and
in consequence of their mules giving" out, were not able to join us vesterdav. The
prospect ahead, according to them, is unfavorable. There is water about 10 miles
ahead, and thence about 9 miles beyond, but they both represent the We-a-bah range
of mountains, over which the route would lie, impracticable for wagons. Ute Pete,
they say, left their party three days since to go to the mail-station on our outward
water before, and has not since been heard from. Here there is apparently a baulk.
The guides persist in representing the mountain range ahead impracticable, and it
would seem that I am after all forced to join my old route^ and go through Cho-kup's
Pass, which, on account of its steepness,'is.not so 4jood as I could like. To strike off
from these springs would make the turn in the road too abrupt I have, therefore,
ordered the partv to return immediately to our old camp ground of last night, on Clay
Creek, so as to make the divergence to old mad as slight as possible. Train reached

REPORT AND JOURNAL.

1 1 ;»

After returning to camp, I called Stevenson again, and bad another talk with him
and Mr. Reese about the prospect ahead, lie (Stevenson) is not so decided about the
new pass in the We-a-bah Mountains being so impracticable as lie this morning represented it. I have, therefore, some little hope that we mav vet, bv a more thorough
examination, get through the mountains ahead of us. without brine.- forced to take our
old road through Cho-kup's Pass. I have accordingly ordered Mr. Reese, Stevenson,
Lambert, and Private Collamer, with two pack-animals and 10 days' provisions, to go'
again forward and make a more thorough and conclusive examination of the passes. It
a practicable pass is found Collamer is immediately to return and report the fact.
Rain to-day again around us, and a few drops upon us.
July 11, Camp No. 15, Clay Creek.—Remained stationary to-day, waiting report
from guide's party. The first clear day we have had in <S days. Took advantage of
it to keep up our accustomed astronomical observations. ( )bserved east and west stars
for time, Polaris for latitude, and took a double set of lunars, using stars on each side
of the moon for the purpose of eliminating errors.
July 12, Clay Creek.—Private Collamer came in just after 12 o'clock, (midnight,)
and reported, to our joy, a practicable pass in the range ahead of us, on the proposed
course of ournew return-route. The pass had been found by I'te Pete, who, though he
had been four days and three nights without food, except roots, yet had been the instrument of finding us a pass, and thus enabling us to keep on our course.'. It appears that on
his arrival at the mail-station, in Butte Valley, he found it abandoned on account of the
spring failing at that point, and the consequence was that he not only failed in seeing
the Indian he was in search of, but was disappointed in getting anything to eat
All hands up at daybreak, but in consequence of the mules having been herded
at a considerable distance, we did not get off till 25 minutes of 6. Thermometer, at
4.15 a. m., 42J°. Retrace our steps to Lee's Springs, 5.2 miles, and turning to the
right around the point of some low rolling hills, and threading a narrow valley thickly
clothed with different kinds of grass of luxuriant growth, in 2.5 miles get into a plain
canon or pass of Colonel Cooper's range, which, in 1.5 miles, leads us into Pah-hunnu-pe Valley. The rocks of this canon are quite fine, on account of their abrupt heiglit
and well-defined stratification and dip, the latter being about 40° to the northeast. In
consequence of the number of swallows which build their nests in its walls, I call it
Swallow Canon. Cedars crown its heights. Leaving this canon we cross Pah-hunnu-pe Valley, (elevation above the sea, 5,820 feet,) the cross range of mountains closing
it at the south being about 5 miles distant, and the passes through it appearing practicable. To the southwest the ravines in this range are clothed with grass, and water
appears to be coursing down them. Six miles from mouth of Swallow Canon brings
us to the sink of a fine creek, which comes from the pass tlirough the We-a-bah Mountains to which we are tending, which creek I call after Mr. Charles S. McCarthy, the
indefatigable taxidermist of the party. We turn southwestwardly up along this creek,
and in 2.1 miles, at 1.15, reach a locality where, amid excellent and superabundant hill and bottom grass and good wood fuel, we encamp. The stream at this point
is 3 feet wide and 1 deep, and flows with a rapid current in a tolerable deep bed.
Road, to-day, excellent; journey, 17.3 miles; soil, for first 3 miles in Kobah Val-
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ley, a rich grass or meadow bottom; in Pah-hun-nu-pe Valley it is argillo-arenaceous,
in places gravelly; sage the characteristic; cedars cover the mountains. The grass
extends up the hills of the We-a-bah range as far as the eye can reach. Indeed, the
valley of McCarthy's Creek furnishes the best exhibition of mountain and bottom grass
I have seen. It is almost inexhaustible. Large quantities of bottom-grass could be
cut for winter. Cedar fuel, convenient, as also good limestone in lower portion of
McCarthy's Canon, and a whitish tufa in lower portion, good for building purposes,
available. This tufa so soft as to be easily sawed into blocks of suitable size, and so
light as to be easily transported. Indeed, there are all the requisites in this valley of
a good dragoon post, which, on account of the altitude, should be kept- as low down
the creek as possible.
The formation of the mountains to the south of Clay Creek are an altered impure
limestone, probably of the Carboniferous period, also altered sandstones.
July 13, anqj Xo. 1(5, M< < artlujs Creek, We-a-bah Mountains.—Elevation above
the sea, 6,184 feet; thermometer, at 4.30 a. m., 54°. Decamped at 5 minutes of 5.
Continue up McCarthy's Creek, the grass continuing along and on the neighboring
heights in the greatest abundance and luxuriance. The flowers in the valley, as we
approach the summit, are of various colors, and very beautiful. Some aspens and wild
currants are also seen. The creek continues to within a mile of summit, which is 6.2
miles from last camp. Pass rocky near summit ; grade all the way up very good.
Some few patches of snow visible on highest portion of range. Elevation of summit
of pass above the sea, 7,270 feet.
Went to higher point on right of pass to get an extensive view. To northeast,
east, and southeast could see the country for probably 60 miles, chopped up with
mountain ranges, running generally north and south, exhibiting passes between them.
The valley immediately to the east of us shows a clay flat, denuded of vegetation, and
looking arid. Cedars abound in the mountains nearly everywhere.
We find the descent from pass to valley, east side of We-a-bah range, steeper than
we have just come up, on west side, but still not objectionable, though a little sidling.
About a mile from summit strike a small, swift mountain stream, 3 feet wide, \ deep,
which we follow down into the main valley, which I call after Maj. Don Carlos Buell'
assistant adjutant general. The stream I call after Capt, Thomas H. Neill, Fifth
Infantry. Grass continues abundant in the canon of this stream. At mouth of canon,
about 1 25 miles from summit, turn northwardly up west side of Buell Valley through
an extensive grove of cedars, and in 7.9 miles reach a small stream, which I call Bluff
Creek, on account of the imposing bluffs of the canon, through which it debouches from
the We-a-bah range into the valley. We encamp on this creek at quarter of 1 o'clock, after
a journey of 15.5 miles. Road good, except for short distances in pass on west side,
where it is rough on account of rocks. There is an abundance of grass in Buell Valley,
not far from camp. The stream upon which we are encamped, like all others in this
great basin, sinks a short distance from its debouchment into the valley. There is
another and larger stream, about three-fourths of a mile to our north, running down
from the mountains into Buell Valley.
On our way to-day we met Stevenson, of guide-party, who had been left behind
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by guide-party with a broken-down mule. About 3 o'clock .Mr. Reese came in and
reported water and grass ahead of us about-30 miles. Pete and Lambert arc still
ahead looking up points of route. The pass immediately to the west of us, by Bluri
Creek, has been examined to McCarthy's Creek, and found to be only an imlin'erenl
pack-route. An Indian trail passes this way.
The formations along McCarthy's Creek are limestones so much fused as to come
very nearly under the head of igneous rocks. At the summit of the pass siliceous conglomerates obtain, and they continue down to the east foot. Near our present cam}
limestones, partly pure, and partly sub crystalline, and partly impure ami slaty, croj
out, and by some fossils found in them are recognized as belonging to the Devoniai
age, rocks of which age have not been known before to exist west of the Missouri onh
to a very limited extent.
July 14, Camp No. 17, Bluff Creek.—Elevation above the sea, 5,998 feet; thermometer at 4.30 a. m. 56°.50. Raised camp at 10 minutes of 5. Strike eastwanllv
across Buell Valley. This valley, apparently limitless ;it north, open in places at south.
In fi.4 miles reach a point in mid-valley, where I put a I v pointing to mouth ol
Neill's Canon, as follows:

TO GOOD CAMP AND ROAD, 8 MILES.
(A short cut.)

By this cut-off about 6 miles can be saved. Proceeding 6.7 miles farther, we
ing up pass over a low ridge, dividing Buell Valley from the adjoining
valley lying east of it, wliich I call Phelps Valley, after Capt. John W. Phelps, Fourth
Artillery. In 1.8 miles reach summit (6,523 feet above the sea) by a gentle grade, and
in 1 mile east foot, also by an easy descent. Then striking northeastwardly, 8.1 miles
across Phelps Valley, brings us to the west foot of the Too-muntz range of mountains,
dividing Phelps Valley from Butte Valley. Ascending this range 8.3 miles, by an excellent grade through a winding canon, we attained the summit of the pass, a quarter of a
mile below which, on east side, we encamp, at the foot of a conspicuous bluff called by
the Indians, on account of its dark basaltic color, Black Head, or Too-muntz Mountain.
Here is an icy-cold spring, and about half a mile farther down, or to the east, a small
stream to wliich we drive our stock. Good grass in vicinity. The spring I call Summit Spring. Elevation of summit of pass above the sea, 7,103 feet.
Buell Valley, in spots, is entirely denuded of vegetation, ami presents the appearance of a clay flat; elsewhere it is covered with small urh-mishi and rabbit-bush. Phelps
Valley appears closed by a cross-range at south, about 6 miles off; at north, the range
closing it is about 15 miles off. Soil argillo-arenaceous. Small sage the characteristic.
Small cedars in the passes of the ranges we have crossed to-day. The journey has
bee4Vi 32.4 miles, too long a day's travel, but necessary to get to water. Road good.
Train reached camp at 8.30 p. m.
Julu 15 Camn X>. 18, Summit Spnu<f. Ton-mmit: vuu^.—Longitude, 115° 12' 14";
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latitude, 39° 32' 53"; elevation above the sea, 7,057 feet; thermometer at 9.30 a. m.
72°. The guide and Stevenson left this morning early to find water, if possible, about
10 miles ahead, and if they return in time, we are to move that distance to-day. Mr.
Engelmann and myself left at 8.30 o'clock to make some observations from some high
points to the south of camp. After a hard struggle attain top of bluff (Black Head)
and get views of country from 60 to 100 miles around. West of north, far distant, where
are the high snow-clad summits of what, doubtless, is the Humboldt range. To the west
the We-a-bah range appeared quite near, though quite 30 miles off. To the southwest
could be seen, evidently, the Antelope range, at the foot of which we encamped July
8, seven days ago. To the south, for 60 miles, mountain-range after mountain-range
appeared running in every variety of direction; and to the east, some 30 miles off, a
number of parallel ranges trending generally north and south. Between the east and
west ranges there seems to have been an upheave of igneous rocks breaking the sedimentary rocks and causing the irregularity of trend of the ranges, and this seems also
to have been the case to the south of us. These rocks are of a brown porphyritic
character. To the north of our camp the formations are the same yellowish limestones
of Carboniferous age which were before found on both sides of Long Valley. As far
as the eye can reach to the south of us the mountains are covered with cedars, which
is almost a sure indication that water and grass also exist in that region. Got back to
camp at half past 11. At about 5 the guide, Pete, and Stevenson, returned to camp,
and reported water 12 miles ahead, and also 3 miles, beyond that.
July 16, Camp No. 18, Summit Spring, Too-muntz Mountain range.—Thermometer
at 4.40 a. m. 53°. Move at 5, and continue eastwardly down canon to Butte Valley.
In 1 mile from camp pass a fine gushing spring, which issues from foot of bluff, and
gives rise to the small stream referred to before, which, after running a third of a mile,
sinks. This spring, creek, and canon I call after Pete, the Ute Indian, who has been
of so much service to us in our explorations. The bottom-grass along it, as also the
bunch-grass in the vicinity, is abundant.
The grasses I have noticed along the route at different times and in different localities are as follows: First, the very fine mountain-grass, the fruit of which is very small
and pretty. This grass attains a height of 1J to 2 feet. Second, the slightly coarser
mountain-grass, existing, like the other, in bunches, but showing larger fruit. This
attains a height of about two feet. These two kinds are found chiefly on the mountain
benches and slopes and in the ravines. Third, the rye or wheat grass. Fourth, the
large high bunch-grass which is principally found on benches along streams, and attains
a height of from 3 to 4 feet. Fifth, the sage-grass, very seldom seen, but found among
the artemisia, or wild sage; and which grows about 1| feet high. Its fruit resembles,
in the husk, the wild wheat. Sixth, the desert-grass, small, fine, and presenting a glossy
kind of blossom or fruit Its height is about 8 inches. The animals prefer the
mountain-grass or the first two kinds to all others, and these abound generally on both
our routes.
In three-quarters of a mile from Pete's Spring reach mouth of canon by gentle descent, and 10.9 miles more cross Butte Valley, (6,268 feet above the sea,) with low range
of mountains, 5 miles off, limiting it at the south, and strike a stream of pure cold water
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which I call after Dr. Garland Hurt, the late accomplished Indian agent for the Uta
Indians. The stream is tolerably rapid, 3 feet wide, .J foot deep, and sinks .\ mile below
mouth of canon. Willows line it, and pi on is found on the heights. Currants grow
in the canon. Ascending the canon by a good grade, albeit in some placet I little
sidling and rocky, 3.2 miles brought us to the summit of the pass of the Mon-tim HUM
dividing Butte and Steptoe valleys; elevation oi' summit above the sea, 7,398 feet
Descending the eastern slope by a winding canon of pivttv steep grade for 2<K»or3(M)
yards, near summit, 3 miles more in a south direction brought us to a spring, where we
encamped. At this spring we have made several excavations, which can he multiplied
to any desirable extent, as the spring is running, and the excavations will till up
with water. The guide also reports four more springs within the compass of halt a
mile from camp. I have therefore called this canon Spring ('anon. (Jrass abounds
about the camp. Mon-tim range, in which we are encamped, is covered with tall trees,
like the fir, which would supply poles for the telegraph for a long distance. 'J'he mountain
mahogany also exists near our camp in larger quantities than I have before seen it.
Brown porphyry characterizes, geologically, Hurt's Ca~.on; while the main portion of
the Mon-tim range consists, like those farther north, of compact calcareous rocks and
some few sandstones. - Road, to-day, generally hard and good. Journey, l!».l miles.
July 17, Camp No. 19, Spring < anon.—Elevation above the sen, i;,s2S feet; thermometer at 5 a. m., 43°. The air this morning very chilly. Decamped at 25 minutes
of 6 ; continued in an east of south direction down Spring ('anon, the grade of which,
except near summit, is exceedingly slight. This canon gradually opens to 2.5 miles
wide as you descend to Steptoe Valley, and the cedar on either side is almost inexhaustible. There is grass everywhere in the canon and on the mountain-slopes, though
it is not near so flourishing and thick as that in McCarthy's Canon. Springs also common in it. On the north side of the ca on the mountains are very bold and precipitous. There is an old beaten trail down this ca~on, about the largest we have seen on
the trip. The Indians say it is the trail of the To-sa-witch band of the Sho-sho-nees,
living about the Humboldt River, who yearly take this route, to trade horses with the
Pahvant Indians about Fillmore. These horses they probably get from the Bannacks,
to the north of them.
Just at outlet of Spring Canon into Steptoe Valley, 8 2 miles from camp on north
side of canon, there is a spur from the north wall or mountain of the canon, through
which there is a gap, gate, or canon, which, for sublimity, on account of its confining
walls, equals, probably, anything we have seen on the route. The walls are composed
of a siliceous limestone, interstrntilied with -hale, and are nearly vertical. There are
several caves, niches, and benches to be seen high up in the wall. The bottom of the
canon is quite springy and covered with a luxuriant grass. Fine grass also exists in
the vicinity. I call the place the Gate of Hercules, on account of its stupendous walls.
The echo in it is very fine, and our fire-arms have startled a great number of swallows
and hawks. The road leaves this gate to the left about 0.5 mile, and 1.7 miles further
down Spring Canon brings us to Steptoe Valley, which we follow, on its western side,
for 4 miles, in a southeasterly direction, and encamp on a noble creek, which I call
after Lieut. Alexander Murry, the energetic officer in command of the escort of my
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party. This stream heads some 12 miles off in the mountain range, is rapid, and,
after running in a northeasterly direction, sinks 2 miles below camp. At this camp it
is from 6 to 10 feet wide and about 1 deep ; bottom gravelly and rocky. The grass
in the vicinity of our camp, along the bottom of the creek, in the valley, and in the
mountains, is exceedingly abundant. Currants are found on the creek. Road, to-day,
good ; soil, argillo-arenaceous; the wild sage and rabbit-bush the characteristics of the
valleys, cedars and firs the mountains. It is very possible that a cut-oif may be made
from the mouth of NeilPs Creek to the mouth of Stevenson Canon, when the road is
perfected; and the intervening country should be examined for the purpose.
July 18, amp No. 20, Mwmfs Creek, Steptoe Valley.—Elevation above the sea,
6,193 feet; thermometer, at 5 a. m., 46°. Moved at 20 minutes after 5 ; course, southeastwardly, across Steptoe Valley. Two miles and eight-tenths from camp get into and
follow a wagon-road, which, an Indian who lives in this valley says, was made by the
Mormons in the spring of last year. He represents that they came into Steptoe Valley
from the east; had about 50 wagons, and after proceeding north of our camp some 8
or 12 miles, turned into a canon of the Un-go-we-ah range, whence they turned back
and retraced their old route to the settlements. I have no doubt that this was the route
taken by the Mormons at the time it was reported they were flying from our troops
last spring, and were going to Silver Mountains. .This is the route that Lott Huntingdon, a Mormon mail-agent at Ruby Valley, reported to me as one which had been
traveled by some emigrants in an attempt to reach California from Fillmore, and that
nothing more had ever been heard from them! (Mr. Bean, August 10, informed me
that he, Bean, was one of the guides to the Mormons, on the occasion referred to above,
and that they had 14 horse and mule teams, and about 30 ox teams, and that they
returned because they did not like the country.)
About a mile from where we struck the Mormon road, we cross a fine creek, which
I call after Capt. Carter L. Stevenson, of the Fifth Regiment of Infantry. This stream
comes from the Un-go-we-ah range, and, after getting into Steptoe Valley, runs northwardly in it for 3 or 4 miles below where we crossed it, and sinks. It is 5 feet wide,
1J deep, of rocky bottom, rapid current, of milky hue, its taste good, and would be
serviceable in irrigating the rich bottom along it. Indeed Steptoe Valley in this locality exhibits a very extensive bottom of luxuriant grass, intermingled with clover,
and if not too cold (it is 6,146 feet above the sea, or 1,286 feet above Camp Floyd), as
both Murry Creek and Stevenson Creek could be used in its irrigation, it would furnish an excellent location for a post or Government farm. An abundance of hay could
be cut for the winter, and possibly the cereals (except corn), as well as garden vegetables, would thrive. The fort or post could be located on either Murry or Stevenson
Creek, though the former, probably, on account of its being on the west side of the
valley, and therefore the freest from snow in the winter, would be preferable as a site.
The Indian living here says the snow in the valley is only generally about six inches
deep, and some winters there is none at all. It never lasts long. In Spring Canon
Pass of Mon-tim range, it is about 2 feet deep. Should the Government ever locate
a post here, the military reserve should be bounded by the highest crests of the Montim range, limiting Steptoe Valley on the west; by the highest crests of the Un-go-
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we-ah range, limiting said valley on the east: and bv an east and west line across
said valley from crest to crest, 10 miles north of post; and by an cast and west line
across said valley from crest to crest, 20 miles south of post. The reserve should be
thus large to embrace the necessary pasture and timber. Good building-stone can be
got from the mountains, and tall pines or fir from the same source. It' preferable,
adobes could be used instead of stone. The Indian referred to reports another stream
as large as Murry's Creek, to the south of our camp, and which also flows from the
Mon-tim range.
After crossing Stevenson Creek we left the Mormon mad (which goes around bv
the way of the mouth of the canon, through which the creek flows,) and cut across
some short and rather steep hills, crossing the river again T.o miles from last crossing,
up in the canon, and joining again and following the Mormon road up the canon from
this point. The stream at this last crossing was so mirv as to make it necessary to
take the teams over by hand. In one-half mile we crossed it twice again. At the last
should keep straight ahead and turn the hill of rocks about 200 yards hi-her up.
This canon discovers some splendid rocks of the most massive character, some of
them being isolated and looking like castles. In one instance, ofi right side of canon,
high up, I noticed a very pretty arch, through which I could see the blue sky. There
is a great deal of fine-grained colored limestone here, which, I should think, might be
classed among the marbles. A great deal of it is diversified with white streaks coursing through it.
A mile and a quarter from where we last struck Stevenson's Creek, we again leave
it and take up a branch ravine, which we follow for 2 miles, and encamp at a tine
spring, the source of the branch, among good luxuriant grass and timber.
This Stevenson's Canon requires four good bridges of spans, from 12 to 20 feet, to
make the road passable, and in two places, where the bottom is miry for about 100
yards, the road should be excavated along the side-hills. In point of grade the canon
is excellent, and abounds in grass, cedar, pine, mountain mahogany, and aspen timber.
Road good, except at points noted. Journey 14.5 miles. In consequence of bad
crossings, train did not reach camp till 4 p. m.
July Id, Camp No. 21, Stevenson's CaTiox, Un-yo-ive-ah range—Elevation above the
_sea, 7,443 feet. Thermometer at 4.40 a. m., 52°.
Sent out guide-party early this
morning, with particular instructions to send back a man daily to inform me of tincountry ahead. We are approaching, doubtless, the most difficult portion of our route,
and I feel anxious that there shall be no faux pas. The party goes out with ten days'
provisions, and, besides the usual persons (Reese, Stevenson, and Lambert), I have
ordered three soldiers to accompany them. Pete also accompanies them for a distance,
and then is to push on with all dispatch with my report to General Johnston, at Camp
Floyd.
Main party moved at 5.45. Course eastwardlv up branch of Stevenson's Canon,
1.7 miles to summit of Un-go-we-ah or Pine range, and thence down a canon I call
after Capt. Henry Little, Seventh Infantry, 7.4 miles to its debouchment into Antelope
Valley. Thence 6.6 miles, or about two-thirds of the way across Antelope Valley, to
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some springs, which, by being opened, may be made to serve a large .
We encamp at these springs at 2.15 The road near the pass of the Un-go-we-ah
range, on west side, has two or three short, steep, as well as sidling places, which
require grading. The general ascent, however, of the canon from where we struck it
is good. The mountain mahogany is found in it. On the top of the pass I noticed
four dwg holes, evidently places in which the Mormons had cached some of their property when they passed here in the spring of 1858, but which now were empty. The
distant view, from this summit, of mountain ranges, peaks, and valleys, lying to the
southeast, very beautiful. The descent immediately at summit, on east side, tolerably
steep, but good the rest of the way down to Antelope Valley. A couple of fine peaks
are visible on right of canon; also other notable rocks, some of them being fine massive
exhibitions of a species of veined limestone. These rocks contain small caves. A spring
and fine grass are reported by Sergeant Barr, 1.5 miles down the canon and a quarter
of a mile to right, in a branch canon, and another spring about 3 miles down the canon
i> the right, also in a branch canon. Cedar and pine abound in the mountain range.
As vou descend Little's Canon to Antelope Valley, the Go-shoot, or Tots-arrh, range
looms up toweringly in front of you, the most conspicuous portion being Union Peak.
Antelope Valley, in which we are encamped, exhibits a much better soil in this portion
of it than where we crossed it on our outward route. To the north, commencing
about three-quarters of a mile from our camp, a bottom of good grass (a great deal of it
red-top), 2 or 3 miles wide, extends for a distance of 8 or 10 miles northwardly, and probably further, and intermingled with it are extensive groves of tall cedars, which thus far
on our routes, existing, as these groves do, in the lottom of the valley, is quite an anomaly. Birds frequent these groves, and make the air resonant with their music. The
scenery, too, is quite pretty. This valley is 5,633 feet above the sea, and therefore
513 feet lower than Steptoe Valley where we last crossed it. It is not, however, so
well watered as the latter, neither is the grass so luxuriant. There are, however, some
fine cold springs which we will pass to-morrow, about 2 miles up Turnley's Canon, and
8 miles to the northeast of this camp, which might be useful were a fort established in
this valley. Adobes could be made or building-stone (limestone) got from the mountain. Road to-day generally good. Journey 15.7 miles. A little rain just before
sunset.
The Un-go-we-ah Mountains, in the neighborhood of our route, are composed of
calcareous rocks, mostly an impure limestone, with some slaty and other strata. Near
the summit the rocks are porphyritic.
July 20, Camp No. 22, Springs, Antelope Valley.—Longitude, 114° 26' 52"; latitude,
39° 06' 09". Elevation above the sea, 5,633 feet. Thermometer at 4.40 a. m., 54°.
Weather quite mild at sunrise and during the night. Decamped at 20 minutes past 5.
Course east of north, 5.8 miles up Antelope Valley, to mouth of canon, which I call
after Capt. P. T. Turnley, assistant quartermaster at Camp Floyd, and which leads us
to the pass over the Go-shoot or Tots-arrh range. Our road turns up this canon
southeastwardly, and 2.2 miles from mouth we find some fine copious cold springs,
which I call also after Captain Turnley. Grass and wood-fuel found in vicinity.
Persons traveling our route will find a road to the north of ours, and more direct from
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vicinity. Three and a half miles farther we join and follow again the Mormon road.
Half a mile farther we come to creek, 3 feet wide, 1 deep, which comes from the south,
and sinks a quarter < >f a mile bel< >w camp. In places it is lined with rushes and willows.
On this creek, which I call also after Colonel Crosman, we encamp at half past 12,
amid abundance of grass. This valley, which, like nearly all the others, lies north
and south, is 12 to 15 miles wide, and is partially closed at either end by high mountains, some 25 or 30 miles off. Its elevation above the sea is 4,920 feet. It has a
. great deal of grass in it, in localities, and is at these places supplied with springs,
which are either copious or can be made sufficiently so. Small greasewood the characteristic. Road to-day generally verv good, sometimes cutting up from alkali. Soil
generally gravelly. Journey, 14.8 miles.
July 22, Camp No. 24, Crosman Creel-.—Elevation above the sea, 4,920 feet.
Thermometer, at 5 a. m., 65°. Cloudy this morning at sunrise, and a few drops of rain.
The mules during the night gave indications of a stampede. At first supposed it might
have been caused by some Indians, who acted as if they were angry last evening
because they were not permitted to remain in camp after dark; but as such indications
are not unusual, it was probably due to other causes. The guard, however, was visited
and admonished to observe vigilance, &c.
Moved at 5, and continue on Mormon road. Course, northwardly in valley for
10.2 miles, when we come to a number of small springs, which I call after Lieut.
Peter W. L. Plympton, Seventh Infantry. These springs at present do not afford a
great deal of water, for the reason of there being no proper excavations, but a great
sufficiency could be easily obtained in this way. The soldier who last joined us at
Un-go-pah Springs was directed by the guide to conduct us to a spring 12 miles distant from our last camp, but as these are only 10 miles distant, and the soldier has not
been to the place, we continued on in the hope of seeing the springs referred to within
about a couple of miles and camping at it. It proved, however, that at this distance
there were no springs, so that I was lured on in the hope of finding them a little farther
on. At 13, 14, and 15 miles from camp we saw none, and then, according to the notes
of the guide, which he had shown me, feeling confident that they were bevond, in
striking distance, I continued on till, at quarter to 5 o'clock, we had traveled 301 miles,
when we were obliged to encamp near some puddles of water, which had been made
by the rain, just before we reached the spot. The misfortune is, too, that there is no
sition, and we shall thus be enabled to get through the night.
After reaching, as above stated, Plymptons Springs, our route lay eastwardly (J.7
miles to foot of pass, across a low, thirsty mountain-ridge, which I call Perry Range;
thence 3.1 miles by a good grade, up a broad canon to summit, the rocks on the left
side being buttress or bluff-like; and thence, by gentle descent 10.1 miles to camp.
The ridge .we have passed over is composed of highly altered silico-calcareous rocks,
and is almost entirely bare of trees. From the summit of the pass, 0,(157 feet above
the sea, could be seen, some 25 or 30 miles off, on east side of range of mountains,
quite remarkable on account of its well-denned stratification and the resemblance of
portions of its outline to domes, minarets, houses, and other structures. On this ac-

count I call it the House range. Between it and the ridge tunning our point of viewis a very extensive valley, very generally white with alkaline efflorescence, and 1 have
therefore called it White' Valley. It is some 25 miles wide, and partially closed north
and south by low ranges, about IT) miles oil'. Soil, areno-ar-illaeeous. ' Small -rosewood the characteristic, It is in the middle of this valley we have encamped, and on
account of the guides having neglected to send baek a man, as he was wont, according to orders, to point to me a camp of which he was personally <-<><jni;u>tt, the party
is in its present uncomfortable situation.
mometer at o a. m., (Jo3. Koenig, the dragoon, did not come in from the guide partv
in the night, as was anticipated. I do not understand the guide's movement.. It *aa
enjoined upon him over and over again to send us a man hack daily, to guide the part v
with certainty to water and grass, and he has still Pete. Lambert. Stevenson, and
Private Koenig with him. It'will be hazarding too much to persist in -oing forward
at a venture, though Sanchez, who was with the guide when he examined to the northeast of the House range, on our outward trip, savs there is water on the cast side of
the House Mountains. The route to the water, however, is not known to be practicable, and it would consume nearly the whole day to have it examined, and in the meantime the animals are without grass and water, and we cannot afford to give them
another feed of forage, it being necessary for the desert stretch, which we may possibly have to pass before reaching Hush Valley. I have, therefore, determined to fall
back to Plympton's Springs, where we can get grass and water, and await there the
arrival of some one from the guide's party.
Leave at 7 a. m., and retrace our steps to Plympton's Springs, where, at 2, we encamp. Journey, 18.7 miles. At 5 p. m. had a very severe hail and rain storm, the
severest I have experienced since I have beeli in this region : hail as big as marbles,
and rain so copious as to flood the tents; thunder and lightning the accompaniments.
In these high regions the thunder and lightning, however, are infrequent, and not
July 24, Camp Xo. 2G, Plimpton's Springs.—Elevation above the sea, 4,814 feet ;
thermometer, at 6.30 a. in., 62°. Private Koenig of guide party has not yet returned.
Begin to feel verv uneasv, and have, therefore, directed Sergeant Burr, Private (Plainer, and Sanchez, the Mexican, to examine the country beyond where we encamped
nio-ht before last, in White Valley, and see if we can get OUT wagons to the water reported by Sanchez as lving to the east of House range. Should they meet Koenig,
and all is right, they are to continue on to the water, ami Koenig is to return and report. Should they not meet him, then Sanchez is to return by the pass to the north

afternoon.

Juhj 25, Camp Xo. 26, Plympton's Springs.—Thermometer at 5.15 a. m., 51 .
Sero-eant Barr came in at U last niVl.t. having ridden 4o miles, ami reports that 2
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there are water and grass 10 miles beyond that locality. This mode of guiding me by
notes stuck up, depending upon the contingency of 'my reaching or getting them, is a
new feature introduced by the guide since I have approached the desert, and is entirely unauthorized. It is true that he sent word by Private Nune, the last man he
sent in, that I could continue to follow the Mormon road, and that if anything was
wrong he would send a man back to notify me. But this is placing me entirely at his
mercy, and this I do not choose to sanction. I must know what lies before me. The
sergeant alone came back. Collamer and Sanchez continued on to examine the water
and grass ahead, and are to return to us at Rush Pond, where the note was found. I
have concluded, therefore, to again move forward.
Started at 5.4,1 and retraced our track to our old camp-ground, No. 25. A mile
and a half farther brought us, at 1 o'clock, to the Rush Pond reported yesterday by
Sergeant Barr. Journey, 20.3 miles. The rain yesterday in this valley must have
been very heavv. The sage-brush has been torn up by the roots and carried as if by
a flood down an arroyo and lodged on either side clear over its banks. Not finding
either Collamer or Sanchez here as I expected, and noticing with my reconnoitering
glass two persons coming toward us from the canon ahead of us, out of the House
range, I have ordered a halt till they could come up, and make their report. At 2.30
they arrived, and proved to be Koenig and Sanchez. Koenig reporting Avater and grass
15 miles ahead, and it being impossible for us to make the distance to advantage to-day,
we go into camp where we are, at the Rush Pond. A rather poor camp, but the rushes
will prove sufficient for our animals, and the water is sufficiently abundant.
Koenig has come in all tattered arid torn. He has been two days without food,
and all on account of the guides neglecting to send a man back to report every camp
instead of sticking up notes which I might not, and did not, at the proper time, get.
His horse giving out, he was obliged to walk a great deal on foot. Collamer and
Sanchez happily met him this morning in the canon ahead, waiting for us, and relieved
him of his troubles. Collamer let him have his mule, and remains ahead of us till we
can overtake him to-morrow.
Showers of rain around this afternoon, with slight thunder and lightning. There
is a spring to the north of our camp, so Sanchez reports, some 5 miles off, near a small
mound, or hill, but no grass; he found it when examining the country on our outward
July 26, Camp No. 27, Rush Pond, White Valley.-^Longitude, 113° 31' 54" ; latitude, 39° 19' 37"; altitude above the sea, 4,350 feet; thermometer at 5 a. m., 56°.
Decamped at 5.30 o'clock. Continue on old Mormon road, north of east to mouth of
canon, leading to pass throng]I House range. To get to it, cross an alkali flat, 3 miles
wide, which, in wet weather, must cut up very much. It can be avoided, doubtless, bv
bearing around more southwardly. After crossing flat, pass through a mile of sand
knolls, where the pullingis difficult Reach foot of canon, 8 miles from camp, and 4.1
miles further, by a good grade, except near summit, where for about 100 yards it is
rather steep, we reach the culminating point of pass. Elevation above the sea, 6,674
feet. The bluffs at the entrance of this canon are tremendously high and massive;
that on the right very high, probably 1,500 feet, and like a dome. Call the canon,
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therefore, Dome Canon. Excellent and tolerably abundant grass in this canon, but
no water. Cedars and a few firs on slopes of canon. The walls of the canon full of
small caves, and as usual showing- a great deal of the resinous, pitchy substance, that
seemingly oozes out of the rock; but it may be the dung- of birds or of small animals.
The formation of the mountain range is made up of highly altered limestones and some
altered sandstones, &c.
Ascended a high point to right of pass to get an extensive view. To the Booth,
some 20 miles off, lies a lake of sky-blue color, apparently some 10 or 15 miles long,
and less broad. This is doubtless Sevier Lake, the sink of Sevier River, on which
Captain Gunnison and party were massacred in 1853, and to which he was tending
for the purpose of examining it when the catastrophe occurred. The vallev King to
the north of this lake exhibits one extended low, flat, desert plain, showing- nianv spots
of a whitish alkaline character. Coursing from south to north across it. at its eastern
portion, some 20 miles off, is a low range of mountains, its north end terminating
directly east of my point of view. Far beyond can be seen a continuous range of
mountains, running north and south, which doubtless is the formidable Wahsatch
range. The prospect of palatable water directly east is poor indeed.
After descending from summit on east side, about two miles, met Collamer, who
conducted us up a canon to the left about half a mile, when we came to a fine cold
spring of good water, where, at 12.45, we encamp. Road to-day excellent, except
across alkaline portion of the White Valley as stated. Animals driven to the creek,
up the canon about a mile from camp, where there is a considerable quantity of line
grass and a growth of pines. Journey 14.5 miles. This spring, creek, and canon I
call after Lieut. Grivrden Chapin, Seventh Infantry.
Met the guide, Mr. Reese, at this campground. He arrived here yesterday afternoon without food. Reports water and grass 15 miles ahead. The rest of the party,
Pete, Lambert, and Stephenson, are awaiting us at that locality: their animals all
broken down from sore feet. They had been two days without water. The guide
had been unsuccessful in finding the water pointed out in the distance on our outward
route by the red-shirted Indian (Black Hawk's brother) in the Short-Cut Pass range,
although they were engaged two days looking for it. This was tin- water which was
to shorten the distance between water on the desert to 35 miles.
Persons following us may suppose that, from Rush Pond, we might have come
more directly to our present camp, by the pass just to the north ot us, in the House
range; but besides White Valley not being practicable, on account of alkaline mire in
that direction, the pass referred to is not practicable tor wagons. This pass was examined by the guide-party on our outward route.
The old ox which remained of those we took from Camp Floyd, on our way out,
was slaughtered for beef this evening, and not without considerable regret. He had
traveled with us the whole way, and we felt reluctant at parting with him even tor
beef.
Juhi 27, Camp No. 28, Owpins Spring.—Elevation above the sea, 6,530 feet.
Thermometer at 5 a. m., 67°. For the last 2 nights the weather has l,een quite warm.
Marched at 20 minutes past 5. Retraced our steps one-fourth of a mile to old Mor-
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mon road, and then leave it and cut off an unnecessary detour, by winding in the
canon to the left. Three and a half miles further get into it again, in Sevier Valley,
and after following it a few yards, leave it entirely, we turning to the left around a
southeast spur of the House range, and the Mormon road continuing in an easterly
direction to Fillmore and crossing the Sevier, it is said, at the Government bridge on
the main southern road to Los Angeles. It is from the point of mountain at this locality
that the view of Sevier Lake has been taken. A low mountain range bounds the lake
on its south shore; but on its north, the valley goes down to it without any intervening
hill or ridge, and it looks traversable by wagons in every direction. Continuing around
along the east base of House range our route, after proceeding northwardly up the
valley about 11 miles, turns to the left up a canon a quarter of a mile, where we
reached some good springs, and at 12 meridian, encamped. In this vicinity there are
other springs, and about half a mile further up toward the mountain, there is a small
creek, 4 feet wide, 1 deep, which, after running a short distance, sinks. The springs'
creek, and canon I call after Lieut. Charles H. Tyler, Second Dragoons. To this
creek, along which there is an abundance of grass, we drive our mules.
At this camp we found Pete, Lambert, and Stevenson of guide's party, all broken
down, on account of animals giving out. At 6 p. m. I dispatched Pete, Stevenson,
and Sanchez about 75 miles ahead, to look up pass into Rush Valley, suitable for this,
our return, route. Pete is to continue on to Camp Floyd with my report and letters,
and bring back the mail.
In Tyler's Canon, a short distance to the north of our camp, is an artificial corral
or inclosure made of rocks, and capable of holding about 50 horses. It is represented
as being the place were Tintic, an Indian chief, a year or two ago concealed a lot of
stolen horses.
Journey to-day 15.5 miles. Road stony along east base of House range, otherwise good.
Juh/ 28, Camp Xo. 29, Tt/hrs Spring.—Elevation above the sea, 5,992 feet. Thermometer at 6 a. in., 72°. Remained in camp till 2.30 p. m. for the purpose of recruiting the animals, preparatory to crossing the desert, and traveling all night. Take a
course northwardly for about 15.6 miles up a branch or ami of Sevier Lake Valley,
where we. about 11 o'clock, stopped to take supper and bait the animals with some
grass we had brought with us. From this point we bore off northeastwardly to a pass
through Colonel Lorenzo Thomas's range, 3 miles, by an easy grade, bringing us to
the summit, 5,520 feet above the sea. Descending on east side by a good grade, 2.2
miles more, we halted, at 3 o'clock in the morning, to take breakfast, and feed the
animals with barley. There being no moon, and it being cloudy, it was somewhat
difficult for us to find our way through the pass ; but, by the use of a lantern ahead
as a guide to the foremost wagons, we were enabled to get along better than I expected.
At 4.15 a. m., July 29. we left our place of bivouac, and in 2 miles reached second
summit of range, 5,330 feet above the sea, whence, bearing magnetically north 25 E.,
could be seen the Champlin Mountains, for the water in which we were aiming. It
was in the region of this summit, southward, that the red-shirted Fte Indian had, from a
distance, pointed out the locality of a spring: but, as I have already in my journal stated,
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although the guide-party had spent two days in looking for it, they had nor been able
to find it. The consequence is that we are obliged to push on farther for a good rampground. The route we have come from Tylers Springs, evidently a crooked one, in
Colonel Thomas range; and besides, it makes too great a detour to the north. The true
route should evidently pass the range 4 or 5 miles to the south of us, and the indications are, there would be no difficulty. The guide, though he has examined these pastel
twice, has bungled a great deal to-day. At half past H a. m., being about 5 miles in
advance of column, hurrying on alone over the desert to the east of Thomas range to
examine a pass ahead, I heard a halloa from some one in rear, whom I found to IK- .Mr.
McCarthy. He brought me the intelligence that Stevenson had returned and reported
a small spring and some grass to the right of the route we were pursuing, and about i!
miles from the train ; also another spring, or rather a couple of springs, o' miles beyond
that again, in the mountains. In consequence of this, I immediately sent word to
Lieutenant Murry to divert the train to the first mentioned spring, going there also
myself. I found, however, at the locality two trilling springs of no value, the water
even by digging not being sufficient for half a dozen men. Besides, it had a very poor
taste.
ones for those broken down, we attempted to reach with our wagons the springs reported
accomplish it, and the consequence was that late in the afternoon, after proceeding .">
miles, we were obliged to halt and encamp for the night in a locality near some triple
peaks, where there was neither grass nor water. At about sundown the mules were
driven to the water and grass supposed to be •"> miles distant, in two herds; Mr. Reese
and Privates Shelton and Schwartz with the first, and Private Kennedy, Lambert, and
one of the Mexican herders ("the old man") with the other. Y\ e have been traveling
since yesterday at half-past 2, or for about 30 hours: the weather has been warm, and
the mules have had no water. The consequence is that all are fagged out. and we feel
that we must rea(ih water soon, or the expedition become demoralized and we fail of
getting through to Camp Floyd across the Great Salt Lake Desert by a new returnroute, as I had hoped. My dependence, however, is in a higher power, and as He has
never yet failed to help me in the straits of life through which I have passed, 1 am
still encouraged to believe that He will yet conduct us safely through our trials and
difficulties.
Country to-day and yesterday unusually arid and forbidding. Colonel Thomas'
range a combination of trachytic and diontie igneous rocks and some metamorphosed
stratified rocks. Journey from Tylers Springs 36.9 miles. Road good except the last 3
miles, which have been unnecessarily bad and hilly on account of our not having taken a
route from the springs slightly farther to the left over the mountains than we have
come. We had, this afternoon, a very copious shower of rain. Stevenson, as soon as
he had pointed out to one of our men the next spring, left us to join the guide-party
ahead.
July30, Camp No. 30, near Triple Peaks.—Elevation above the sea, 5,750 feet;
thermometer at 6 a. m., 62°. About 9 a. m. Kennedy came in and reported that the
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drove of animals he went with last evening did not reach water till this morning. Found
the water-hole entirely insufficient without being dug out. Mr. Eeese had left in the
morning to find the other water-hole. Sent out Sergeant Miller with some shovels to
enlarge spring. At 12 meridian the herd Kennedy had been with came in, and the
report is that the portion Reese was with had strayed away and could not be found,
my horse, which I had let him have last night, of the number. The mules which have
been brought in are all put to the wagons, leaving one without a team, which of necessity we are obliged for the present to leave behind. We strike our course northeastwardly to one of the springs we hoped to reach yesterday. The animals look sorry
enough, and if they do not get water soon, must perish. On our way we were met by
Mr. Reese with the remaining animals. He reports he found the other spring through
the happy circumstance of meeting a crippled Indian, who showed it to him, just at
the time he was despairing of finding it. It is about a mile to the northwest of the first
spring. After proceeding in a general northern direction 5.6 miles, or 2.6 miles farther
than Stevenson said it would be, we came to one of the springs and encamped. Greatly
to our disappointment I found it affording but a very small quantity of water; scarcely
enough for cooking purposes. Every effort was made, however, by cleaning out the
cavity, to collect the water Avith the greatest possible economy; but after all we could
do we could only water the animals by successive bucketfuls, and that at intervals of
several minutes. At this rate it was evident the animals would die before we could
satisfy them. I then visited, with Lieutenants Putnam and Marry, the other spring,
about a mile to the northwest, and found scarcely a pint of water in it. Prospect of
watering the mules gloomy enough! Notice, bearing magnetically N. 20 E., probably
12 miles off, in the Champlin Mountains, what appears to be a creek and plenty of
grass. As soon as possible send all the mules except the weakest, which can be watered
here, to said creek, under care of four dragoons and eight teamsters, Mr. Reese and the
old crippled Indian we have found here going along as guides. This Indian has his
hip out of joint, but was perfectly willing and anxious to go if we would put him on
a mule. He was therefore bodily lilted up and placed on the mule, and he went off
very cheerfully. The spring which he showed us, and near which he has his wick-e-up,
I call the Good Indian Spring, after this Good Samaritan Indian. Certainly such disinterestedness as he has shown deserves at least this small tribute. The anxiety he
displayed in his gestures and Language to get our animals to water, in our present strait,
has been remarkable, and looks like a signal interposition of Providence for our relief.
The greater portion pf the mules have been without water since about noon day before
yesterday, that is 54 hours, and they will not get any till they reach the creek, 12 miles
distant, which will take four hours more. It was pitiable to-day to see them huddling
together at the spring and eager to stick their noses in it, and yet of necessity forced
away with the whip. Some of them were so dry as to eat the moist mud. The weather
has been excessively warm, and this has added to the thirst. O, the value of water
and how little it is prized when it is to be had in abundance! These trips across our
desert plains make it very plain why such value, in the days of Abraham, Isaac, and
Jacob, was placed on wells.
The mountains in which we are encamped I call after Major Irvin McDowell,
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assistant adjutant-general. It contains an abundance of the finest kind of grass, and
is covered with cedars. Its geological formation js igneous. The springs near us are
represented by the good Indian as having been made by some horse-thieves (white
men) about a year and a half ago.
Our route to-day was across a divide about a mile from last earn]), and then down
a canon, to within a mile of Sevier Lake Desert on southeast side of these mountains.
and then up a ravine across the crest again of the mountain to the north slope of canon,
leading down to Salt Lake Desert, or Sevier Lake Desert, as the dividing rim is scarcely
perceptible. Road good. Journey, 5.6 miles.
This evening, about 9 o'clock, we had a shower of rain, accompanied with pretty
severe thunder and lightning. The party driving the herd to water has a dark right
of it.
July 31, Camp No. 31, Good Indian Sprint/.—Longitude. 1 l.V 56' 36"; latitude, 39°
46' 09"; elevation above the sea, o,771 feet; thermometer at 6.MO a. m., 7s . We nave
been enabled to water, during the night and this morning, the weak mules that have been
left behind of the herd that was driven off yesterday evening. Some of them drank as
many as 9 bucketfuls. and yet >tuek around the spring until they were driven away. One
of them, Sergeant Barr informs me, actually drank, in the course of a couple of hours,
as many as 14 bucketfuls before he was satisfied. The truth is, on these dry deserts
the whole system of man and beast becomes so arid and depleted, on account of the
dry and, therefore, evaporating power of the air upon the fluids of the body, as to
require not only a sufficiency of water to Batisfy the ordinary demands of thirst, but.
to supply the dessication of the whole system from this cause.
The wagon which was left at our last camp was brought in to-day. Several of
the mules, in their anxiety to get water, got mired in the mud-spring, and had to be
hauled out." At 1 p. m. Stevenson, Sanchez, and the son of the good Indian, who
had been their guide, came in, and reported they reached the south end of Rush
Valley yesterday at 12 m., where Pete left them for Camp Floyd. Stevenson reports
in the direction of our route ahead of us water and grass at convenient distances, and the
pass across the Guyot range, to the more southern portion of Rush Valley, practicable.
Mr. Reese returned this afternoon, and reports that the herd last night, during the
thunder-storm, and in the darkness of the night, in a thick grove of cedars, got separated, and, while the strong animals, under him and the good Indian, pushed forward
and reached the water about 14 miles distant, the weak ones had lagged behind and
had gone in another direction to find water. He thinks they will be joined together
again to-day and be driven back to-morrow.
At 7 p. m. the good old Indian, crippled as he is, came in and discovered by his
words and gestures that though he was very much fatigued, yet he had a good heart
toward us. He made signs to us to show that his helplessness was such as to make it
necessary for him to be lifted bodily from his horse. He was taken off and carried to
near the cook fire, and I had a supper prepared for him. All hands feel grateful to
him for his extraordinary kindness to us. He had permitted his son, who was his
only support and protector, to go away with the guide-party for several days, and
now he had done us the signal service, crippled as he was, to conduct our mules to
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water,.and thus possibly save them from perishing and us from failing in this portion
of our route. Of course we all felt grateful, and testified it by some presents to him
and his son. The fine Spanish knife I gave him he seemed to particularly prize
Believing that "Wolf's Schnapps" would prove acceptable to him as a restorative, I
handed him some, but he immediately smelt of it and replied, "No bueno" (no good),
at the same time rubbing his hip, thus indicating that he wished it to be applied there.
It was so applied, much to his satisfaction. His only mode of locomotion is on his
haunches and hands, just as I have seen children who could not walk propel themselves forward. Of course this mode of progression bore heavily on his hands, which
were very liable to be cut by the rocks and rough sage-brush over which he was
required to make his way, and he expressed a wish that a pair of gloves might be
given 111111 to protect them, which was done. In his case it was gloves that were considered highly valuable for purpose of locomotion through sage-brusji; but in the case
of the Go-shoot and Digger Indians generally, it is moccasins, which, on account of
the great difficulty of entrapping or killing any larger animal than the rabbit, they
cannot easily command. Our sympathy for the poor cripple has been such as to suggest a pair of crutches for him, and Mr. Jagiello has manufactured a pair. He is
pleased with the present, but makes no attempt to use them. He is treated so much
like a king that he looks upon us occasionally with a look of wonder, and seems to
ask himself, "Is this attention indeed real!" and then breaks out into a laugh, in which
is intermingled as much of astonishment as joy. At his request, I have permitted him
to sleep in camp, the only strange Indian to whom this privilege has been granted on
the trip.
August 1, Camp No. 31, Good Indian Spring.—Thermometer at 6 a, m., 66°. The
old, crippled Indian is named Quah-not I had him helped up this morning, and the
crutches put under him, but, alas! find he cannot stand on either leg. We had thought
it was only one leg that was aifected, but it appears now that he is paralyzed from his
loins down, and this is the reason why he has not availed himself of the crutches. His
son's name is Ah-pon.
9 a. m,—The mules which were sent to water night before last are momentarily
expected, but we think it best to get the mules we have with us to the next water as
soon as possible, since the spring where we are is so small that, without the use of
troughs to collect and economize the water, but few animals can be watered satisfacto• rily. The civil portion of my party, with three wagons, therefore, move forward, leaving the balance to follow us as soon as the other mules arrive. Pass down canon, in
a northwardly direction, through a thick grove of cedars, over a rolling country, skirting McDowell Mountains to our right, and in about seven miles reach a desert valley
or plain running southeastwardly from Great Salt Lake Valley into Sevier Valley. In
about two miles more, reach west foot of bench of Champlin Mountains, and encamp
at half past 2 within about two miles of good and abundant water and grass in caiion
of the mountains, to which the mules are driven. Journey 9.2 miles; road good. About
an hour after getting into camp, Sergeant Miller passed us with the remaining portion
of the herd on his way to our old camp. It appears that the herd which became separated night before last only got together this morning. The spring, creek, and canon
near our camp I call after Assistant Surgeon Thomas H. Williams. United States Army
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The sunset from our camp this evening superb. The amber hue of the sky. t
purple and roseate clouds in the west, and the variegated colors of the clouds in oth
parts of the heavens, make up a fine view.
About dark, Pete came in with a large mail from Camp Floyd, having iirst visit
our old camp at Good Indian Spring. It was pleasant to see so large a bundle
letters and papers for me; but, alas! the black-edged envelopes of many of them show
that, since the last mail, the insatiable destroyer had been at work.
August 2, Camp No. 32. WiUiams's Spr'nuj.—Elevation above the sea, 4,.V>S fe
Thermometer at 6 a. m., 66°. At half past 2 this morning, Lieutenant Murrv, wi
the other portion of our party, joined us. At f> a. in., after getting breakfast, the win
party moved forward; general'course eastwardly, around the southwest base of Thai
plin Mountains. The rim or dividing line between the Crcat Salt Lake I >esert and Sevi
Lake Desert is so slight as to be scarcely perceptible. The ChampliiOiountains
our left are abundantly clothed, in the ravines, with grass, ami running springs are
be seen in the same localities. Cedars are also abundant. At half past 12 we rea
a creek flowing from the Champlin Mountains, upon which we encamp. This crc<
is four feet wide and a few inches deep; bottom, gravelly: banks tour t'wt high. Gra
in abundance on side-hills near camp. I call it alter Maj. Henry Prince, paymast
United States Army. The road to-day, in places, stony and rough, and occasional
hilly, on account of ravines. Soil of main valley, areno-argillaeeous; benches
mountains, gravelly and stony. The animals have been scarcely able to get the wagoi
to camp, so much have they suffered for the past few days on account of the absen
of water and incessant traveling.
August 3, Cam}) No. 33, Princes Creel:—Elevation above the sea, 5,411 feet The
mometer at 5.30 a. m., 68J°. Start at quarter to 6, in advance of party for Can
Floyd, Pete accompanying. Continue up Prince Creek for half a mile, and then lea1
it to left, and pass up a branch canon, filled with cedars, one-half mile more, to sui
mit of pass. Tliese canons are of good grade. From summit of pass, by pretty go«
descent, get into a valley, which I call after Maj. Fitz John Porter, assistant adjutan
general. This is a fine "grass valley, and is well supplied with water. It is an exec
lent valley for stock, both summer and winter. The grove of cedars in it, in whi<
the cattle could take shelter during driving storms in the winter, is quite extensive at
thick. I notice that Russell & Co. have a herd of cattle feeding in this and the soutl
ern portion of Skull Valley, to the north of it. Proceeding northwardly through th
valley, in 2.3 miles cross Porter's Creek: 2.7 miles more brings us to the slight rim •
divide between Skull Valley and Porter Valley, and 3.2 miles more to a spring, wlm
iimj. Turning northeast,
I call after Assistant Surgeon Charles Brewer, United
ascjni -, the summit of the
or to the right, in 2.3 miles you reach, by a prett
irli of General Johnston's
Guyot range, by what I call Oak Pass, about 5 n
s, to ] Rush Vallev. Chief
Pass. This pass leads, across the Guyot range ot n
agons , will have "to be cut
obstacle to a road in this pass is the oak brush, wine
the 1 >ottom of the canon,
away for about half a mile, and the road will have t
oad, Llowever, can be got
where it is very narrow, and, in some places, ston
others. The descent into
through by filling the gully in some places, and enla
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Rush Valley from summit, for about sixty yards, is pretty steep; balance easy. Some
little filling up of bottom of canon and at crossings necessary, and a little cutting of
oak bushes. Two miles from summit reach east foot of pass in Rush Valley. The
southern and southwestern portion of this valley for 8 or 10 miles in every direction is covered with beautiful and luxuriant grass, and so are the bases of the mountains. There are some springs to the south of the pass in the valley. From east foot
of pass strike northeastwardly across Rush Valley for Camp Floyd Pass, in 6.7 miles
crossing Meadow Creek, a flowing stream, 4 feet wide and 6 inches deep, and along
which are good camping places; in about 18 miles more attaining summit of Camp
Floyd Pass, and in about three miles more, at 7.15 p. m., reaching Camp Floyd. Road
to-day, except as stated, through Oak Pass, good. Journey 44.5 miles. Reported to
General Johnston in person same evening.
August 4, Camp Floyd,—At my suggestion, by direction of General Johnston, two
men, with Pete as guide, and two pack-animals, were sent out this morning to my
party. They take four days' provisions for the command, and some sharp hatchets
to cut away the oak brush in Oak Pass of the Guyot range. The following orders
have been issued:
[Special Orders No. 64.]

HKADQUAKTERS DEPARTMENT OF UTAH.
Camp Floyd, Utah, August 4, 1859.
1. The infantry portion of the escort to the topographical exploring party under Capt. James H. Simpson will be
replaced by one non-commissioned officer and ten privates«from the same arm of service at Camp Floyd. This detachment will be formed from those men of the command whose term of service will expire in or about the month of NoThe detachment from Company A, Second Dragoons, will continue to form part of the escort, and join the company
at Fort Kearney.
Second Lieut. Alexander Mnrry, Tenth Infantry, will continue in command of the escort, and furnish all assistance
necessary to enable Captain Simpson to perform the duties with which he is charged.
2. The command will reoi .
its return to Camp Floyd, and prepare to march on the 9th instant,
rationed for twenty-two days, five-sevenths of the meat-ration on the hoof.
3. The proper staff department will provide the necessary transportation and supplies.
4. Captain Simpson will dispatch a subaltern of his party over the last 100 miles of his new route, with minute
instructions to straighten the portion west of Rush Valley, and establish guide-marks upon it.
A detail of one non-commissioned officer and ten dragoons, rationed far rw elve days, will escort this officer. This
detachment
.-,.• arrival of the surveying party.
The depot quartermaster will provide the necessary transportation and material for making stakes, and also for
water-troughs »1
hieh Captain Simpsou will designate.
By order of Bvt. Brig. Gen. A. S. Johnston.
F. J. PORTER,
Assistant Adjutant General.

August 5, Otmp Ffoi/ri.—Topographical party, with escort under Lieutenant
Murry, reached this post this afternoon. It seems that Pete was too late in reaching
Lieutenant Murry with the hatchets, the party having got through the difficult portion
of Oak Pass before they met. The road through the pass has not been made as practicable for wagons as I had intended, but, in consequence of the General Johnston
Pass, 5 miles farther north, being wider and therefore not so liable to obstruction by
snow in the winter, and it not lengthening the route a great deal, probably my return
route should have come into Rush Valley by this pass. In order to make this connection with my outward route, Lieutenant Smith has received from me, by direction
of General Johnston, verbal orders to this effect, and also the following instructions in
relation to the shortening the route between Tyler's Springs and William's Spring, and
establishing water-troughs at the Marmaduke Spring:
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These troughs wil
as may be required.
You will be escorted by a detachment of one non-commissioned
Messrs. Reese and Stevenson, who are acquainted with the loci
Fifteen days' provisions will be carried, and the deputy quarte
nish you with the necessary transportation. He will also furnish y
required.
On accomplishing this duty you will return with all di-patch
quartermaster's property, join the topographical party, which will
River, en route for Fort Leavenworth.
I am, sir, very respectfully, your obedient servant,
Lieut. J. L. K. SMITH,
Corps Topographical Engineers.

There were also issued to-day the following order
that my instructions of April 26, before given, arc so
make a reconnaissance for a practicable pass from the r
Uintah Mountains to Grreen Valley, and then return
Bridger:
HlADQI
SIR: AS, by the time you will be able to leave this camp, the season \
Leavenworth by the headwaters of 1 ;he Arkansas, and wi th safety make an: ,- important exploration*
s the following mo
April:
proceed to Rut
That, as soon as you reorganize your party and trait
Prairie, oci the Timpanogos River, whence, after establishing camp in a sui
x, through the valley of
you will itscertain the practicability of opening a wagonthen, discharging those of your guid< e-party DO longer needed, and sending, 1
- V..II1
e to Fort Leavenworth ria Fort Bridger, ;
l
;
••; the result of the esaminati

There is reason t
f Green), ascending which a practicable road can easily be made and connected, if necessary, with the trail of Colonel Loring and Captain Gunnison ; but, on account of the imminent danger of being caught
in the snows which fall early in the season in the elevated passes of the Rocky Mountains near the Parks, the commanding general will not risk sending you that way.
Moreover, as from the plateau of the South Park an eastern outlet for wagons has not yet SM discover. ,1. he thinks
it more advisable to attempt, by special explorations up the branches of the South Platte and Arkansas, to unite by a
practicable road the eastern with the western slope of the Rocky Mountains, and will suggest this course to the Secretary of War.
I am, sir, very respectfully, your obedient servant,

August 6, Camp Fhyd.—Lieutenant Smith and party left this morning, pursuant
to instructions of yesterday. A party of California emigrants, with seven wagons,
take, also, my return-route. I have furnished them with an itinerary. Balance of
my party engaged in preparations to leave this post, in prosecution of instructions from
headquarters given above.
»-^
i
August 7, Camp Floyd,—An emigrant train of about thirty wagons passed through
to-day, taking my more southern route to California. Supplied them with an itinerary.
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August 8, Camp Floyd.—Gave Dr. Hobbs, agent of Russell & Co., an itinerary of
my inward route. He intends to send immediately over it a thousand head of cattle
to California.
Lieutenant Murry, by virtue of the following orders, is relieved from the command of the escort of my party:
[Special Orders No. 67.]
HEADQUAin K1IS 1 lEPARl M KM OF UTAH,
Camp Floyd, Utah, August 8, 1859.
Second Lieut. Alexander Murry, Tenth Infantry, being an important witness for the United States in a case before
the United States district court now in session in Salt Lake City, is relieved from the operation of paragraph 1, Special
Orders No. (54, from these headquarters, and, so soon as he turns over the property for which he i
report to the commanding officer of Camp Floyd.
Captain Simpson will immediately appoint an officer of his party to relie
The senior non-commissioned officer of the escort will report to Captain !
By order of Bvt. Brig. Gen. A. S. Johnston.
P. J. PORTER,
Assistant Adjutant General.

In accordance with the foregoing orders, Lieutenant Putnam has been assigned
the duties of quartermaster and commissary, as follows:
OFFICE TOPOGRAPHICAL ENGINEERS, DEPARTMENT OF UTAH,

Camp Floyd, Utah, August S, 1859.
SIR: Lieut. Alexander Murry. tenth list .n.try. having been released from the command of the escort which has been
directed to accompany the Topographical Engineer party to Fort Leavenworth, and therefore of the duties of acting
assistant unartLrmaster and of acting assistant commissary, you will act in these capacities.
Very respectfully, your obedient servant,
Captain Topographical Engineers.
Lieut. H. S. PUTNAM,
Corps Topographical Engineers.

August 9—Left Camp Floyd at 12 m., in prosecution of orders of August 5, from
headquarters Department of Utah, given above. Party and escort consist, all told,
of 54 persons.
Have with us 8 quartermaster's wagons, 1 large spring wagon, 1 light ambulance,
and 98 animals. Took the usually traveled road to the bridge over the Jordan; thence
through the towns of Lehi, American Fork settlement, Battle Creek settlement, and
valley of Timpanogos River to Round Prairie, where, August 10, we encamped. Distance from Camp Floyd 50 miles. For description of these places and the Timpanogos
Valley, I extract, as follows, from my report of the route I explored and opened
from Camp Floyd to Fort Bridger, under instructions from (reneral Johnston, commanding the Department of Utah, last fall. This report is to be found in Senate Ex. Doc.
No. 40, 35th Congress.
" DESCRIPTION OF THE PORTION OF THE ROUTE FROM CAMP FLOYD

TO

THE MOUTH OF

THE TIMPANOGOS RIVER CANON, A DISTANCE OF 29.25 MILES.

" The route from Camp Floyd pursues a course east of north for about 9 miles,
when it passes over a low ridge, and, gradually turning more eastwardly, leaves Cedar
Valley, and gets into the valley of Jordan River, which river it crosses in 5 miles, by
a toll-bridge sixty feet long; and thence, continuing its course eastwardly along, and
2 miles from, the foot of Utah Lake, in 2.75 miles reaches Lehi City; thence, turning
gradually southwardly, and slightly diverging eastwardly from a parallelism to the
•shore of Utah Lake, which it leaves to the right at about an average distance of 3.5
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miles, and skirting the Wahsatch Mountains on your left, in 3 miles it passes through
American Fork settlement (Lake City on the maps); in 3.25 miles more Battle Creek
(Pleasant Grove on the map); and in 6.25 miles, reaches the mouth of Timpano<r,,s
River Canon, which it crosses by a good ford. Whole distance from ('amp Floyd 2!).2.">
miles.
"The road to this point, except occasionally where irrigating ditches cross it, is
excellent, the only hills being those 9 miles out from Camp Floyd. The soil of Cedar
Valley, as also that of Utah Valley, which is generally of a yellowish color, is of an
areno-argillaceous character, superposed on sand, and the consequence is that, although
containing all the elements of fertility, the rains are not of themselves copious and constant enough to keep it sufficiently moist to sustain vegetation. Where the land, therefore, cannot be irrigated, which is the case in Cedar Valley, except in two or three
localities of small area, the soil, for agricultural purposes, is utterly worthless. Along
the road, however, in Utah Valley, in the neighborhood of the towns named, there are
extensive fields, which, on account of the irrigation they receive, are quite productive.
The irrigation is made possible by the availability of the mountain streams, Dry Fork,
American Fork, and Battle Creek; the waters of which are distributed in acequias or
ditches, from which the fertilizing element is carried over the soil in numerous rills.
The first two streams are tributary to Lake Utah, and Battle ('reek loses itself in the
soil before reaching the lake. It is something notable that a large number of the fields
have been abandoned from the soil becoming saline by use; and it is quite possible
that from this cause a large portion of it will, in time, be rendered worthless. Indeed,
while the country in the Territory, as a whole, presents a very insignificant fraction
of cultivable soil, that which can be cultivated experience shows is likely to become
barren from use.
"The great staple is wheat, of which Mr. Bullock assures me as many as seventyfive bushels have been raised to the acre. This, however, is rare; forty bushels are
more common, and generally not more than twenty. Oats and barley do well. Corn
does not mature sufficiently, on account of the early frosts of autumn, and therefore
but little is planted. Potatoes and garden vegetables generally grow quite luxuriantly.
Fruits like the melon, peach, and apricot mature tolerably well, and the apple also
grows here, but as yet I have seen none to assure me that they at all equal those which
can be raised in the States. It is also to be borne in mind, in the cultivation of the
cereals, vegetables, and fruits, that frequent irrigation is necessary: and to this, of
course, is superadded all the other labor of tillage, which makes the aggregate of work
necessary to make the soil produce to any advantage, excessive.
The fields are generally inclosed by mud walls, which not unfrequently give evidences of dilapidation.
"The ordinary tract of land owned and cultivated by a single hand is twenty acres,
though larger tracts are owned and cultivated by those who can afford to buy more
and "command the necessary labor. There is grass along the route, except on the
Jordan, and no wood. The fuel which is used by the inhabitants of the towns named
is brought from the canons in the mountains at a very great expense. Forage and
fuel, however, are purchasable by the Government,
"Lehi City is a walled town, containing probably 100 houses and 1,000 inhabit-
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ants. The houses are of adobes (sun-dried bricks), and in some instances of logs. The
appearance of the town is rather indifferent, and indicates no great thrift."
"American Fork settlement (Lake City) has some 50 houses and probably some
500 inhabitants. The houses are generally adobe, quite small, and of but one story,
all indicating a poor and shiftless population."
"Battle Creek settlement contains probably 60 houses, all small, mean-looking
adobe huts, and the population is about 600. A very common mode of building in
these towns is to take the earth from the foundation of the building to make the adobes,
and thus have one story below and one above ground. The generality of the houses
is far below in character what obtains among the poorest of our population in the States.
The roofs are generally of mud, and give frequent evidences of tumbling in; and the
doors and windows all indicate penury and an inattention to cleanliness."
"Provo is a city in the valley of Lake Utah, about 5 miles south of the Timpanogos Canon. It derives its name, according to Mr. Bullock, from a Frenchman of that
name from Saint Louis, who w^as the first white man that ever came from Fort Bridger
by way of the Timpanogos Valley.* The Timpanogos River has been, therefore,
known among the inhabitants as the Provo River, and hence the origin of the name
of the town near. It is much better built than the towns I have described. The guide
who lives there, says it contains about 400 houses and probably 600 families, 7 to a
family, or about 4,200 inhabitants in the whole town; to me rather a large estimate.
It, like the other towns I have seen in Utah, is built principally of adobes; the houses,
however, being generally small. Each town has a large building, which they call the
tabernacle, and which is devoted to religious and secular purposes; the theater, I
noticed, being held in one of them. The main street of Provo is probably eight rods
wide, the others six. This town, like all the others I have described, is laid out in
regular squares. They are ail inhabited by farmers, who cultivate the land contiguous
to the town, and the yards are filled with the implements of husbandry, stacks of wheat
and hay; and in the evening, during harvest, there is to be seen a constant succession
of wagons, filled with the produce of the field, and cattle driven in for security. The
inhabitants send out their cattle in herds to pasture, the herdsman passing in the morning from one end of the town to the other, and as he does so, sounding his horn as a
signal for the owners to turn their stock into the general herd. The charge is about
two cents per animal per day."
"FROM THE MOUTH OP TIMPANOGOS CANON TO THE TOP OF THE DIVIDE BETWEEN THE
TIMPANOGOS AND SILVER CREEK, 31.5 MILES.F

"The Timpanogos River is a splendid dashing mountain-stream of pure water of
a width ranging in places from 30 to 100 feet, and generally about 2 feet deep. Large
trout are found in it. Its bottom is rocky. Its sources are in the Uintah Mountains,
from which it flows for about half its length (which probably is 60 miles) in a westerly
* The name of this person was probably Pro-vost (pronounced Provo), and is doubtless the same referred to in Mr.
Anderson's letter, inserted in note (E) of Introduction.
tFor an interesting account of the Timpaoogofl Rivei Galley, Weber River V
Captain Beekwith's report of his reconnaissance between Great Salt Lake City and (
(Pacific Railroad Reports, vol. ii.)

direction, and then, breaking through the Wahsatch Mountains, in a southwest direr
for the balance of the way (30 miles) into Utah Lake. The road, after crossing the r
by ford at the mouth of the canon, takes up its valley, which is deeply eanone,
about 7 miles above its debouchment into Utah Lake Valley. The rocks OD ei
side, commensurate with the canon, especially on the south, are magnificent, ;
encroaching as they do very nearly on the stream, show themselves in their full pro
tions. Those on the south side have their escarpments very nearly vertical, while tl
on the north are girted at their base by terraces of narrow breadth. About 4 mile
the canon, on its south side, may be seen a beautiful perennial waterfall of from
to 1,000 feet in height, and, coming as it does from such an altitude, and apparentlv
by nothing, it is an object of a e-reat deal of interest. I have called it on the \
Beautiful Cascade. Through this canon, and 5 miles farther, say for a distance of
miles from its mouth, there is at present a road which the people of the Territory (
structed last spring and summer. Previous to the opening of this-road, persons <•<
pass only upon horseback along an Indian trail; the rocky promontories or point;
the confining walls, as well as the narrowness of the canon, effectually obstrud
wheel-carriages. A company of citizens, however, have, by dint of great labor,
through these promontories, made deep excavations along the steep, and in mi
instances rocky, side-hills, and have built up revetted embankments: the conscp.e
of which is they have an excellent mountain-road, and one that does them a great«
of credit. The width of the roadway, however, in many places and for consider;
distances, is not sufficient for teams to pass each other, and the turns are sometime;
short that heavy six-yoke ox-teams are liable, except the driver use the greatest c;
to capsize into the stream below. The drainage of the mountain streams and rills fi
the upper side of the road is defective, and the consequence is that pools of water h
been allowed to collect in the road, and the road at these places made boggy. ^
these defects obviated the road would be as good as is to be found anywhere. It
constructed by the inhabitants to open the communication to Round Prairie (an exp
sion of Timpanogos Valley, 14 miles above the mouth of the canon), and to enn
the people of Provo to carry away the wood found along the river and in the s
canons. About 1 mile above the mouth of the canon the road crosses the Timpano
by an excellent bridge, 60 feet long. The tolls upon the road are here collected, a
as it is of interest to know the rates, I here insert a notice which I saw stuck up on
post of the toll-gate:
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"In this connection I think it proper to say that no permission was asked by me
to go through the canon, and no objections were made; and this I believe has been the
experience of all the Government and contractor's trains which have passed over the
route.
"To resume my account of the route. Four miles from the mouth of the canon
is the first sufficiently wide place for a small command to encamp, and here will be
found plenty of grass. Two miles farther is the first sufficiently wide place for oxteams to corral, and grass also exists here in abundance. Indeed, from this point as far
as the road extends along the Timpanogos, a distance of 23 miles, at short distances can
be found most excellent camping-places for the largest commands and trains. The
river is well timbered from the mouth of the canon up, and there is every other requisite
needed.
"As I have before remarked, the turnpike extends from the mouth of the canon
for a distance of 12 miles. Thence the route continues along the Timpanogos, crossing it about a mile above Wall's ranch, and through Round Prairie for a distance of
10 miles, when it enters another canon, or, rather, narrow valley, 4 miles long, where
the river is in places obstructed for about 3 miles by beaver-dams and where the road
for a few hundred yards is rather soft. This canon gone through and the line crossed
again, the route leaves the main Timpanogos and. passing along a small tributary, in
4.5 miles commences going up the divide between the Timpanogos and Silver Creek,
and in a distance of 1.5 miles, with a pretty fair grade and on rather a stony slope,
reaches the summit. The principal timber on the creek is the oak, cottonwood, boxelder, sugar-maple, birch, and willow. Pine and the fir-tree are to be seen on the
mountains. Currants, red and black; the sweet sarvis!terry, and a blue berry like the
small winter grape, and which the Mormons call the mountain grape, are found in
considerable quantities in the valley.
"In Round Prairie, near where Rattlesnake Creek debouches from the mountains,
on the north side of the valley, are to be seen a number of hot springs, the highest
point the thermometer indicating in any one of them being 109°.50. These springs,
which are of great depth, well up from the surface, and, running over, deposit a
residuum or tufa, which accumulates about their mouths and forms tumuli, in one
instance of about 60 feet in height and 200 feet in diameter at base. These
tumuli are hemispherical in some instances, and in others conical, and after attaining
a certain height the water ceases to flow, and the walls begin to disintegrate and tumble
down, and are eventually Inst in the general level of the country.
"For several miles the substratum, for a depth in some places of 60 feet, as far
as could be discovered, was composed entirely of this calcareous rock, and there is no
doubt it is entirely due to an origin of the same sort. Rattlesnakes abound about
these springs, and in a warm summer's day you cannot tread near some of them without hearing their sharp rattle. Traces of coal are to be seen in the lower canon, near
its mouth, and the guide informs me that he has picked up specimens in the creek,
which, on that account, has been called Coal Creek. The Timpanogos Valley is
remarkably well watered, and the traveler will be greatly pleased, particularly on a
hot summer's day, with the many cold, gushing, pure streams which he will cross, all
flowing into the Timpanogos.
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land, is abundant, and I know no place where stock could hv better fed, sheltered,
and watered during- summer and winter. Already have stock -^razors o,me into this
valley and secured a considerable quantity of hay for the winter. The soil is. a great
deal of it, of excellent character, and, as it is'capable of being easily irrigated, 1
doubt not it will prove very productive."
I would add to the foregoing that Mr. Wall, who has a ranch at the lower portion
of Round Prairie, informs me that, on the night of the 7th August last, a frost killed
all the vines, corn, and vegetables he had planted as an experiment to see if they would
mature in this valley. The spring wheat and oats were not injured, though the former
is backward. He is confident that tall wheat, oats, barley, and rye will mature, lias
1,000 head of sheep and 2,000 head of cattle grazing in the valley. It is a singular
circumstance that, higher up the valley, in Round Prairie, at Ileber City, the frost has
tion of Round Prairie above the sea is loll' feet. Longitude, 11 U 2.V 5<>"; latitude-,
40° 29' 25".
August 12, Camp on Torberfs Creek, Bound Prairie.—Elevation above the sea,
5,786 feet. Thermometer at 5.30 a. m., 4;U. Having established my main camp at
this point, I leave this morning to examine pass over Uinta range; into (liven River
Valley, agreeably to orders of General Johnston of August 5th. Take with me one
of my assistants, Mr. Henry Engelmann. (geologist and meteorologist,) ten dragoons, Mr.
James Gammell, as guide, Ute Pete, Clark, and Dougherty, in all sixteen persons, with
three pack-mules. After being' engaged nine days in this reconnaissance, I returned to
the main camp August 19, and reported the next day. as fellows, to General Johnston:
"CAMP, TORBERT CREEK, ROUND PRAIRIE,
TIMPAXOGOS VALLEY, UTAH TERRITORY,

August 20, 1859.

Agreeably to the orders of the commanding general of the 5th instant, I
left Camp Floyd with my party on the 9th, reorganized for its return to the States,
and prepared to make, on its arrival at this camp, the examination required in said
orders, of the country intervening this and the Uinta Valley for the ascertainment of
the practicability of a wagon-road hence to Green River.
"I arrived here on the 11th; started on the exploration referred to the next day,
and returned last evening. My course was about northeast 4.5 miles to mouth of Coal
"SIR:

twelve miles/to summit of divided' the Uinta Mountains; elevation above the sea,
9,680 feet; thence down the valley of Potts's Fork,* generally north 70 east, 24
miles, to its junction with Du Chesne's Fork of the Uinta River: elevation above the
sea, 6,814 feet; and thence, generally south 7<>c east, down the valley of the Du
Chesne 39 miles, to its junction with the Uinta River. Longitude, 110° 2& 33"; latitude, 40° 09' 50". Elevation above the sea, 5,345 feet. Whole distance from mouth
of Coal Creek Canon to the Uinta River, 75 miles. Here my examination ended, on
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account of the dragoon-horses of the escort, all except one, giving out, and, of neces
sity, having been left behind, 10 miles. Their crippled condition was produced by the
extraordinarily rough, steep, and stony character of the reconnaissance from Round
Prairie over the Uinta Mountains as far as the Du Cliesne. It is gratifying to report
that I found the pass of the Uinta range, by the way of Coal Creek Canon and Potts's
Fork of the Du Cliesne, the route I explored, a most excellent one. The grade from
Pound Prairie to the summit of the Uinta range is quite good, and thence down to the
Du Chesne's Fork and to the Uinta still better. The route, however, is at present far
from being practicable for wagons, and not even is it practicable for pack-mules without the very greatest rax upon man and animals: the most diiHcnlt and laborious reconnaissance I ever have made being from Round Prairie to the Fork of the Du Cliesne,
rendered so by willow, aspen, and lir thickets, and by steep and rocky precipices and
ridges. It is not to be wondered that Mr. Gammell, the guide, in his previous examination of the route, was obliged to leave his horse on account of its crippled condition, and came near losing another.
"The principal work required for the passage of wagons will be the removal of
the fallen and standing timber, and willows in the bottom of Coal Creek Canon, from
its mouth to within about a couple of miles of the summit of the pass, say for about
9 miles; the removal of the willows in Potts's Fork, from about 3 miles from the summit all the way down, about 21 miles, to the fork of the Du Chesne, and the causewaying of the miry places in the bottom of this creek, caused principally by beaverdams. In the valley of the Du Cliesne there will be required about 6 miles of not
very heavy cutting through cottonwood and brush, and some grading, to pass over
several tolerably deep gullies.
"My examination of Coal Creek Canon and Valley extended to the exploration
of three parallel routes which presented themselves, to wit, the swale or vale under
the mountain ridge to the north side of the creek; the swale under the mountain ridge
to the south side of the creek; and the bottom of the creek or canon itself. The last,
or that in the bottom of the creek, will require more work than the swale on the south
side; but when done will make the best grade and road. The next best route, and
"My examination also extended to the three branches or canons from the summit

that a good wago
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specified.
"I consider the discovery of this pass, in connection with th<
through the Wahsatch range, a most fortunate one, and doubt not
formation of a wagon-route all the way through the Rocky Mo
greatly ameliorate the present traveled routes, and be of great serv
of my lately explored route from California eastward by way of
States.

"Major F. J. PORTER,
"Assistant Adjutant General, Camp Floyd, Utah Territory."
would add to the foregoing that the route, as far as the Uinta River, is quite
well wooded: on Coal Creek Canon with cottonwoods and fir trees; on Potts' Creek
with the fir, and on the Du Chesne with the cottonwood and dwarf cedar. 1 would
also remark that the valley of the Du Chesne, which varies from a quarter to two
miles wide, is a great deal'of it cultivable, and as it Lies well for irrigation is well
watered, and probably warm enough for crops. I doubt not when it shall have been
made accessible by a good wagon-road it will rapidlv fill up with population. The
valley of the Uinta, Mr. Cammed represents as also 'being very tine, all the way to
Green River, being covered with groves of large cottonwood, beautiful grass, and so
lying as to be easily irrigated. It is, besides, accounted as one of the warmest valleys
in the Territory. He says it is from one to ten miles wide. Both the Du Chesne Fork
and the Uinta River, where they meet, are about 50 feet wide, and from one to three
feet deep. The former is said to contain trout and white-fish, the white-fish weighing
from 10 to 25 pounds. The valleys of these rivers are deeply seated between inclosing heights, varying from 200 to 500 feet. The formation of the rocks is like that of
White Clay Creek, whitish sandstones alternating with sandstone shales.
Besides the value of the discovery of this pass, in connection with the extension
of my routes, and the establishment of the magnetic telegraph from California directly
country town, to the States, and thus shortening tin- present postal route from ('amp
Floyd to Saint Joseph from 60 to 100 miles, the construction of the road will be of
the M.
great value in opening ;
Pike's Peak country, by which the produce of the former may be conveyed to
latter, much to the benefit of the miners.
It will be also noticed that a link of about 100 miles, between the mouth
Du Chesne's Fork and Gunnison s route, along the Grand River, which the guides;
is practicable, will open a route to the headwaters of the Arkansas, and to Santa
from Camp Floyd; which will be much shorter, and, doubtless, in other respects mi
preferable to the present roundabout route, by the way of Salt Creek and the Se^

Valley.
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Pete says the Indians call the Uinta the Pow-up. He does not know its meaning-.
The Dn Chesne, which they call the Kopes-se-parge, or Smoky Fork, according- to
them, is a tributary of the Ke-air-re-gan, which comes from the northeast into the
I)u Chesne, about 13 miles above its junction with the Uinta, and carries its name all
the way to the Uinta. The two streams, at their junction, are about the same in size.
The bull-berrv is verv abundant in the valley of the Du Chesne, and as the bear is
very fond of them, the signs of these animals are very fresh and frequent. I have
noticed also the prairie dog: the location being the most western limit of these animals
I have observed. The branch of the Uinta, called on the maps Lake Fork, the Indians
call Whi-tum-bitch, or Yellow Eock Creek. I have inquired of Pete the meaning of
Uinta. He thinks it may possibly have come from the word U-umph, which means, a
On my return to main camp, August 19, found Lieutenants Mirny and Smith
had just arrived and joined the party. The former has joined the expedition again,
agreeably to the following orders:
'Camp Floyd, i tah, August 17, 1859.

el; Bound Prairie.—Thermometer at 7 a. m., 65°.
jnant Smith the following report, in fulfillment of
tup Floyd, August 5:
CAMP

uorning of the 7th I n
thtbenoeintot

BOUND

.VIM

PKAHUB,

-* i

UTAH, August 20, 1859.

-li .Mm*

s Pass, to its west
k.

The distance

EEPORT AND JOCRNAL.

Capt.J.H. SIMPSON-,
The day spent in reporting by letter to General Johnston result of expedition to
Uinta Valley (report given above), and preparing for return to Fort Leavenworth,
via Fort Bridger.
August 21, Camp Torbcrfs Creel; Bound Prairie.—Whole party decamped this
morning, on its return to the States. Course up the valley of the Timpanogos.
Having reached the point where the road leaves the main branch of the Timpanogos,
we encamped. Journey 1-4 miles. Since my exploration of this valley last fall a small
settlement called Heber City, containing ten families, has sprung up in Round Prairie.
The frost, two weeks since, nipped the potatoes here, but did not permanently injure
them; they are >till growing finely, and already some are eatable and have been sold
in our camp.
Lieutenant Swaine and family arrived, on their way to Camp Floyd, this afternoon, and have encamped near us.
August 22, Camp, bend of Timpanogos River.—Longitude, 111° 26' 03" ? latitude, 40° 36' 15" ; thermometer at 8.30 a, m., 64°. Wishing to see if my route to
Fort Bridger from Camp Floyd, via Timpanogos, Weber, and White Clay Creek
Valleys, opened last fall, can be shortened, I have directed Lieutenant Murry to proceed
with the main party and wagon-train, independently of me, to Fort Bridger, by that
route, and I take a party of seven persons, including my assistant, Mr. Fuglemann,
with two pack-animals, for the purpose of exploring a more direct route by the way of
Kamas Prairie, the east fork of the Weber and one of its tributaries, across to the head
of White Clay Creek, or Bear River.
I reached Fort Bridger with my party August 20, and find that Lieutenant Murry
with the train and main party had reached there the day before. As my report to
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General Johnston of the results of my side reconnaissance is sufficiently explicit, I
insert an extract from it below instead of the journal. I refer the reader to my published report, before adverted to, to be found in Senate Executive Document No. 40,
Thirty-fifth Congress, Second session, for a detailed account of my route of last fall,
pursued by Lieutenant Murry, as also of Kamas Prairie, and other portions of country
contiguous. I met Lieutenant-Colonel Chapman, Fifth Infantry, with a battalion of
recruits and train of wagons, on my route between the Muddy and Sulphur Creeks,
and he expressed himself as being very much pleased, as far as he had gone on it from
Fort Bridger.
FOET BRIDGER, UTAH,

August 27, 1859.
: I have the honor to report that, wishing to improve if possible my route
of last fall from Camp Floyd to Fort Bridger, by avoiding the worst portion of it,
AVhite Clay Creek, in whole or in part, I left the main portion of my party en route,
in Timpanogos Valley, for Fort Bridger, August 22, and with an escort of four dragoons, three civil employe's, and a couple of guides, who professed, each, to know
different portions of the country, proceeded to make the exploration requisite for the
purpose. Our provisions and necessary equipage were carried on two pack-mules.
I found a feasible wagon-route as follows:
Leave my old route at a point in Timpanogos Valley, in sight of where the road
commences to ascend the steep portion of the divide between the Timpanogos and Silver
Creeks, that is, about a mile below the foot of the ascent; from this point pass up on the
top of a low spur, with good and regular grade, to near summit; and thence, by taking
advantage of the swales or vales of the divide, pass along their sides to the summit of
the divide, 2.5 miles from the branch of the Timpanogos you have left; elevation above
the sea, 6,955 feet; thence taking down a ravine of good grade (general direction
east), which widens gradually into a tine, wide vale, full of grass, in 3 miles you reach
Kansas Prairie, 6,244 feet above the sea ; thence in a course very nearly direct to the
mouth of the canon of the east branch of Weber (bearing slightly to the right of it),
in about 7.25 miles, you cross Kamas Prairie over very good ground, and reach, the
east fork of Weber, which you ford ; thence pass up the canon of this fork of Weber
S.5 miles, about a mile of it through thick aspen timber, the balance, principally in the
bottom, covered with willows, which, however, are not large; thence you leave the
Weber and turn to the left up a rather narrow canon, which I call Clarke's Canon,
after Captain Clarke of the Subsistence Department, where some cutting would be
necessary through aspen and willows thickets, and two or three small points of hills
should be taken off with the pick and shovel: 4.5 miles up this canon, with tolerable
grade, brings you to the summit of the pass of the high range between the Weber and
the heads of AVhite Clay Creek; elevation of summit above the sea, 8,953 feet ;
thence, turning gradually to the right, skirt closely for 9.25 miles the high ridge of the
mountain range, keeping just below it and crossing through aspen thickets, a number
of the heads of the tributaries of "White Clay Creek, you are brought over a very
steeply-rolling and rich country to the main branch of White Clay Creek; thence, in
3.5 miles, down this main branch, with good grade, you connect at the lower end of
the upper canon of White ('lav < 'reek with mv wagon-road of last fall. This is one
MAJOR
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connection. Another would be, not t< . go down enti
down the branch only about a mile, t
about 100 yards up a high ridge on the right, strike 0^
8 or 9 miles above the point of juncti on with old r
connection would shorten the present Timpanogoa
about 12.
The first route coukl be opened b v any commai
days between Fort Bridget- and Cam P l-iovd. Tt
two longer.
In respect to the character of the route it would
route, and the bottom of the Weber, th< High moist and
would furnish a drier road than White Clay Creek be
that, though the grass alon<r it mi-lit ] >rove sufficient
side of the range, between the Web, 3r and White
exceedingly hilly, and. as the soil is ve ry rich, would
become packed by use. Another obje ction is that, i
road nMild .u-t 1 ie used early in the sp rmg r l,t: m
weather my road'of ''Si down'the

valley of Whi

will testify; and that when the country is wet tin
almost, if not quite, as exceptionable on that aecotit
in preference take the old Echo Canon route as far
the Weber to join my Timpanogos route ; it is sea
route I have just explored should be opened, at leas
Lieutenant Mirny and Lieutanant Putnam rej
difficulty in getting the train of my party over my
fact that the traveling time from Camp Floyd to F<
that in every instance they got into camp before
in favor of the route.
There is a slough, however, about one-fourth
branch of Bear River whirl, should be corduroyed

es in the bottom of White Clay Creek

it could

be i

ytha
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ick aspen thicket after dark. Every
sould t 1H
the purpose, but with no
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f possible, 01 1 th
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Heber < 'Sty
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ve described.
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Weber to the Uinta Divide, to run the road up, and on top of, the ridge on either side
of the canon, as might be found expedient.
I expect to leave for Fort Leavenworth Monday morning, the 29th instant.
I am, major, very respectfully, your obedient servant,
J. H. SIMPSON,
Capt (A h< •'
a'uieers.
Major F. J. PORTER,
Assistant Adjutant-General, Camp Floyd, Utah.
August 21, Fort Bridger.—Longitude, 110° 23' 47"; latitude, 41° 20' 23"; altitude above the sea, 6,656 feet; thermometer at 5.30 a. m., 37°.5. Replenishing
supplies and preparing for a move on the 29th.
August 28, Fort Bridger.—Lieutenant-Colonel Canby, the commanding officer of
this post, informs me that oats, spring wheat, barley, potatoes, and turnips, grow well
in this locality; beets tolerably well. The sutler, Judge Carter, has a farm at Camp
Supply, 12 miles higher up, on Smith's Creek, where agriculture does better than at
this point, owing, as it is supposed, to the winds in that direction keeping off the frost.
The season this summer, however, has been much better than usual, more rain having
fallen than was ever known before.
Colonel Canby has had a saw-mill put up by the soldiers, made up of the parts
of two mills, which saws 4,000 feet per day, and the cost per 1,000 feet does not
exceed B10.
To-day a train of about 100 hand-carts passed the fort, drawn by Mormon men
and women, all havi ng a sort of harness si itable for the work. I did not see it, but
the officers who did j >ronounced it a most h mentable sight.
August 29, Fori Bridger.-My party lei t this morning, in prosecution of its- march
eastward to Leavein vorth, via South Pass. Arrived at Fort Laramie September 17,
Fort Kearney October 3, and Fort Leavem rorth October 15. As this route has been
so frequently reporte d on by others it will be unnecessary for me to say anything in
relation to it.
I think it prop, *, however, to record
3teoroWical
which I witnessed oi L the Big Sandy, on tl
of September, and I do
it by inserting the lei ter I addressed to Pro]
etarv of the Smithsonian

•

"Six HUNDRED AND NINETY-TWO MILKS FROM CAMP FLOYD,
"EN ROUTE TO FORT LEAVENWORTH, September 23, Is;,!..
" DEAR SIR : Although keeping a meteorological diary in my reconnaissance,
which may. eventually be brought to vour notice, vet it has occurred to me that the
remarkable phenomenon I witnessed on the night of the 1st of September instant, on
the Big Sandy, a branch of Green River, in latitude about 42° north, and longitude
109° 50' west of Greenwich, ought to be brought to your attention at once, so that it
may be used in any comparison you might wish to make of like phenomenon which
might have been noticed before or at the same period in other portions of the globe.
"I had retired to bed and gone to sleep, when waking up and perceiving it quite
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light and no one stirring in camp, I began to think thai the cooks had not been called
by the guard, and that we were likely to have a late start for the day. Taking up mv
watch, which was lying on the table near me, I could distinctly rend on its metallic
face the time of the night, and, to my surprise, found it was only 11 o'clock. Before
I went to bed, about 9 o'clock, the moon had set, and I recollected that it was with
some difficulty I had been able to discern the figures of a couple of mv assistants who
were taking astronomical observations, though they were not far from me. These
facts were curious, and I leaped to the front of my tent to clear up the matter. As
soon as I looked out the anomaly was explained. About two-thirds of the whole
southern celestial concave was one sheet of beautiful roseate light.
"For a while the light continued in a state of repose, the most concentrated portion
forming a belt, and extending from a point on the horizon a few degrees north of east
(about 10) clear across the heavens to a point on the horizon about due west. From
this belt the light, with its roseate hue, was diffused southwardly all over the heavens,
with marked distinctness, down to the arc of a circle, the angle of whose plane with
the horizon was about 10 degrees.
"For a period, as stated, the phase of the phenomenon appeared constant; it then
changed gradually, alternately varying to a less or greater intensity, the rosy light
still remaining diffused. At length, however, the light assumed a more intense form
and shot up in whitish coruscations from the base or lowTer limit of the illuminated
portion to the apex or crown, which was about 20° to the south of the zenith; the
appearance of the concave all this while being that of an illuminated globe divided
into an innumerable number of meridians, and the vanishing-point or apparent pole
the apex referred to.
"At the time of the phenomenon, I observed the magnetic needle, but could not
perceive that it was sensibly affected by it. It being, however, only a pocket one, it
could not, of course, be capable of expressing any but very large perturbations.
"The phenomenon was so extraordinary and beautiful that I called up my assistants to observe it. It then appeared that one of them (Mr. Jagiello) had observed it
at 10 o'clock, and, as it disappeared about 12, it must have lasted about 2 hours.
"The aurora borealis, as seen north of the zenith, is a phenomenon of frequent
occurrence; but a southern illumination, like that I have described, I have never
before seen, and I leave it to those wdio are familiar with such subjects to explain the
cause.*
very
,WJ respectfully,
.v^r-~—J, your obedient servant,

"J. H.

SIMPSON,

11
Capiat n Corpsi Topographical E ngineers.
"Professor JOSEPH HENRY , LL. D,
" Secretary of Smi tiishithr,, Institution, Washington, I). GV

* I have received the following reply t othislettei• from Professor Henry:
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I cannot, however, conclude my report without expressing my acknowledgments
to Maj. Hannibal Day, Second Regiment Infantry, the officer commanding at Fort
Laramie, for his very courteous and acceptable treatment of the party while we were
encamped near his post. It was in the cemetery of this post we buried Mr. Walter
Lowry, the gentleman who had joined us at Genoa (see journal of June 20 and 24),
and who accompanied us, with the expectation that the trip would be of benefit to his
health, and that he would be enabled to reach his friends in Philadelphia. His disease
was of a pulmonary character, and although at the outset of the journey he rallied a
little and was enabled to ride for an hour or two on horseback, before he reached
Camp Floyd he found himself incapable of this, and was necessitated to confine himself to the carriage, to which he had eventually to be carried bodily. Major Day
kindly permitted him to be cared for at the hospital, and Assistant Surgeon Johns
rendered him all the medical aid he required. He survived, however, only one day
after he reached the post. It is a pleasure to me to record the disinterested kindness
of the sutlers of the post, Messrs. Ward and Fitzhugh, in disposing of the effects of
the deceased, forwarding the proceeds to his friends, and placing, at my request, a
memorial of him upon his grave. The deceased had for several years been connected
with the papers in San Francisco, as commercial editor, and was highly esteemed by
those who knew him.
On the 19th October, having shipped at Fort Leavenworth for Washington our
instruments, geological, botanical, and other specimens, illustrative of the country we
had explored, and discharged all the party except my assistants I left for the purpose
of repairing to the seat of Government and reporting to the Adjutant-General.
All of which is very respectfully submitted.
J. H. SIMPSON,
Captain Corps of /
meers, U. S. Army.
To Col. J. J. ABERT,
Chief Cor)>s Topnfiraphhal Engineers.
meteor. I presume the magnetic needle which you observed was a short one, supported on a point, and, therefore, no
action, except one of very unusual intensity, could be observed. The needles generally used for this purpose are those
suspended by a siugle fiber of silk, and the deviations observed by the reflection of the divisions of a scale into the
axis of a telescope. Theoretically, however, the action of the aurora on the needle ought to be very uncertain, since
if the aurora be an electric discharge to the earth, no action on the needle could be anticipated when this discharge
took place with equal intensity east and west of the needle. If, however, the action was much more powerful to the
west than to the east, a slight deviation in one direction or the other ought to be observed.
"We are very anxious to obtain the result of your meteorological observations. They will not only be interesting in themselves when published as a part of your report, but particularly so to us, in studying the phenomena of the
progress of atmospheric disturbances. You are almost in the very region of the great laboratory of American storms,
and every observation yon may record in regard to the weather may prove of special interest.
" Very respectfully, yours,
"JOSEPH HENRY.

"ToCapt.J.H.

SIMPSON."

[I would remark, in relation to the above letter, in respect to the importance of having a proper needle for the
discovery of slight perturbations from terrestrial or other causes, that we had with us a unifilar magnetometer, the same
which Dr. Kane had on his last Arctic expedition, and which could be converted into a declinometer; but on account of
the unseasonable and unexpected occurrence of the phenomena referred to, and although we observed results from it
on other occasions, which are given in my report, we did not make use of it on this. ]
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APPENDIXES A, B, AND C.

ITINERARIES OF WAGON-ROUTES.

APPENDIX A.
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NOTE.—The distances were measured by an odometer.
C. stands for camp; W.
for wood; G. W. for greasewood; S. for sage (Artcmcsia) ; AVil. for willows; Wat.
for water; Gr. for grass; and R for rushes.
In order to cross the desert, between Carson Late and Cold Spring, and between
Tyler's Spring and Prince's Creek, water-kegs should be provided for the persons of
the party, and at least two grain-feeds for the draught-animals, one for each desert.

APPENDIX C.
V OF A WAGON-ROUTE ]

» (AMI' l-'LOYD.

NOTE.—The distances were measured by an odometer. W. stands for wood; S.
for sage; Wat. for water; WiL for willows; and G. for grass.

EXPLOKATIONS ACROSS THE CHEAT BASIN OF UTAH.

APPENDIX J).

ASTRONOMICAL OBSERVATIONS
GEOGRAPHICAL POSITIONS.

APPENDIX D.
ASTRONOMICAL C>BSEBVATIC»NS

AND GEOGBAPHICAl posrri OXS

OF THE 3

IQt,T

•OI'TWTl-oIN

The subjoiined letteiis of Lieut. IF. S. P.itman, Topograph]ical Ei igineers, an.
Mr. I). G. Majo r, with tin3 Table of GeograpJ lieal P.
3 all nc
o this porHon of the cxpeditioi I. Th
made by my adistant, Lieut. J. I, K. Smith, Topo
observations by Lieut H. S. Putman, and tho se for 'lunar distan.
boil, these o
ide of the moon an<
as well as the an]gular distan
being taken at 1 he same i nstant of time.
The chief Jfact noticeable in the results is ithe disagreement 1 •etween ourlongitu*
and those of Cc.lone] Freimont at Great Salt JLake C
id of Walk.
River, and at C lenoa, the
here o or explcrafu
have been eithei
ihle U8
In Fremont's second expedition (1843-'44) he makes the longitude of the sun
mit of Fremont Island, in Great Salt Lake, west of Greenwich 112° 21' 05". Acer.
ing to Stansbury's rigid triangular survey of Great Salt Lake, Salt Lake City is east.
this summit 25'*39". This makes the longitude of Salt Lake City, as derived fro
Fremont's observations in second expedition, 111° 55' 26".
In Fremont's report of this expedition he remarks that "in this exploration,
became evident that the longitudes established during the campaign of 1842 were c.»
lectively thrown too far to the westward." He therefore abandons his determinations ,
his first expeditions, and assumes as correct those of his second. In his third expediti.,
(of 1845-4G) he does not compare his longitudes with those of his previous exped
ti.ms; but instituting a comparison myself, I iind the ivsult as follows: In this thir

longitude to be lV Olj' OS''. That is, he makes the longitude of Salt Lake City ii
this expedition 10' 42" greater than in his second: or, in other words, moves collec
tivelv his positions back again weshvardlv KT 42".
Now our observations of the transit of the moon and moon-culminating stars HI
('amp Floyd, consisting of live complete sets, made during two lunations, in the month*
of March and April, 18f>8, give a resulting longitude for this post of 112° 08' 07"
Clu-onometrieallv, 1 found Great Salt Lake City east of Camp Floyd, 13' 07". Thi,
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gives a resulting longitude for Great Salt Lake City, according to our observations, of
111° 55' 00", differing from Fremont's, in his second expedition, only 26", and from
his determinations in liis third expedition, 11' 08". This result, I think, is corroborative of the accuracy of his longitude, as determined in his second expedition, and of
our own.*
Again, Fremont makes the longitude of the most northern bend of Walker's River,
in his third expedition, 119° 05' 23". We make the longitude of this same bend, by
observations of east and west stars and lunar distances, 118° 56' 00", differing from
his 09' 23", but as our station appears to have been about 2' farther west than his, the
disagreement between us amounts to about 11' 23".f
Thus far it will be noticed our disagreements have been 11' 08" at Salt Lake City,
and 11' 23" at the most northern bend of Walker; but from this point westward, within
a measured distance, by odometer, of only GO miles along our route, and a difference
of longitude of only 46' 50", our longitudes become suddenly so variant, as at the
junction of the east and wTest branches of Carson River, at the base of the Sierra
Nevada, to make us differ as much as 21' 30". Supposing, possibly, that I might have
been in error, I have examined my map and notes critically upon this point, and feel
confident that this suddenly enlarged discrepancy is not due to any errors wre have
committed. Besides, what makes me more disposed to think that the error does not
lie with us is that Mr. George H. Groddard, the civil engineer who was intrusted by the
State of California, in 1855, with the determination of the eastern boundary of that
State, makes the longitude of Genoa 119° 48' 25", J or T 55" greater than mine, while
Fremont's of this point, so far as it can be determined from its proximity to the junction of the east and west forks of Carson River, laid down on his map of his expedition of 1845-46, is 21' 30" greater.
I have been thus particular in giving the points of difference between Fremont's
longitudes and my own, from the circumstance that they have been hitherto regarded
as correct, and succeeding explorers have referred their longitudes chronometrically to
them as standards.
Before dismissing this subject, I cannot but bring to the attention of the Bureau
the great importance of sending into the field, and of officers intrusted with expeditions
of securing, the very best chronometers and astronomical instruments which can be
purchased. A hundred dollars or more on a chronometer or other field-instrument may
insure results which may be reliable and permanent; whereas a false economy which
would be content with anything less will frequently jeopard the results of the whole
expedition, and cause the expenditure of thousands of dollars, as wrell as the opportunity of gaining correct geographical knowledge, to have been entirely nugatory.
I would also state that the very best possible way we found of carrying our
chronometers (four in number) was to place them in a soft-cushioned box prepared
for the purpose,"and to strap the box on the middle seat of an easy ambulance or spring-.
wagon. Our box-chronometer we allowed to play freely in the gimbals, only placing
*My latitude of Great Salt Lake City differs from Fremont's 10" ; from Stansbury's, 3".
t Our latitude of this bend agrees within 2d".
t Mr. Goddard appears to Lave been Bap].:..,.
oiical instruments to insure good results
See Annual Report of 8ni
p. 93-124.

they have boon tiled in the Pmreau of Topograph?
reference. I think it proper, however, to present 1
the-entering of astronomical data; as they may beAs every hint of practical value is of use to e:
that in taking the altitudes of the sun with the s
instrument, say every 20' of arc, and wait for the

by Emory.
WASHINGTON,

D. C, October 22,

: At yonr request I give you thi
ride upon my recent exploracio
f the Rio Bravo del Norte. At my camp upon the Rio Florido (a tributary of Rio Las Animas, which empties ir
DEAR SIR

btained, and from Thi- I ilciinc-.l the In-i^itmh' of Santa 1-Y by tin- u-<' of a shl.-ival chronometer.

Captain Topajraphkal Eiujim, r>
Capt. J. H. SIMPSON,
Topographsal Engineer*, I.'. >'. .!..
ongitmle of Fort Detianee and Captain Whipple's.
My longitude of Camp No. 2
of Navajo expedition
1-Yn Delianee, east of this 1.

ide of Inscription Rock has been \
21 B u

-:" Huh, j-e.
lb- makes tin- diuYrenee 1

My result for
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has the advantage of securing uniformity of result, an avoidance of error in the hasty
reading of the instrument and record of the angles, and a general satisfaction in the
observations. Of course in'the case of only occasional glimpses of the sun on account of
intervening clouds this mode should not be practiced.
Lieutenant Putniau submit* results of observations for latitude and longitude.
WASHINGTON, D. C, March 1, 18G0.
SIR: The subjoined table gives the geographical positions for the most important
points on the new routes between Fort Bridger and Genoa, Utah.
It will be observed that the longitude of Camp Floyd, and consequently chronometrically, that of Great Salt Lake City, has been decreased about 11/ from that given
by Colonel Fremont. This change, however, has been made only when a careful series
of observations on the moon and moon-culminating stars wan-anted the alteration.
These observations, consisting of five complete sets, were made during two lunations
(in the months of March and April, 1859), and a mean of all the results, which did
not differ essentially, was taken as the true longitude.
The longitude of Genoa is determined from a single set of observations of the
same kind as the foregoing; the age of the moon and other circumstances, made it
impossible to take as full a series as was desirable. Between Camp Floyd and Genoa
other observations on the moon and moon-culminating stars, and of lunar distance
were made for absolute determinations of longitude.
Equal altitudes of the sun, or double altitudes of "east and west stars," were taken
at intervals which, with the known error and rate of the chronometer, affords the means
for arriving at the longitude of intermediate points.
Latitude has been computed from double altitudes of the sun or Polaris at nearly
every camp on the route.
The computations for latitude and time have been made by myself, assisted by
Lieut. C. H. Collins, Topographical Engineers, and Mr. J. R. P. Mechlin; each computation being made by two persons to guard against mistakes. The longitudes by
the moon and moon-culminating stars, and by lunar distances, have been computed by
Mr. D. G. Major of Washington.
The instruments employed in the field were:
1 st. A portable transit, made by Wurdemann; focal length, two feet. After reaching Camp Floyd, the spider-lines of the reticle were found broken; they were replaced
by such substitutes as could be obtained there, and it is believed the results are worthy
of full confidence.
2d. One box, mean solar, chronometer by Parkinson and Frodsham, London, No.
1821, and two pocket chronometers, one, No. 221, by Frodsham, and one No. 8189, by
A. P. Walsh, London. Of these, No. 1821 was used in most cases, and a proof of its
reliability is to be found in the correspondence between the longitude as given by it, and
that determined absolutely.
For instance, at the North Bend of Walkers River, the chronometer gives longitude 118° 56' OS" west from Greenwich, and an observation on the moon, Alpha Vir-
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ginis, and Alpha Leonis, gives 118° 56' 00". Again at Clay Creek, the chronometer
gives 116° 09' 13", while by lunar distances it is 116° 05' 45", a difference not great
when it is remembered that the chronometer has been transported over sot) miles, and
most of the way through a rough country, where there was no road.
3d. Two sextants made by Gamby (Paris), and one by Wiedemann. All of these
were used, simultaneously, by as many observers, in taking an observation for longitude by lunar distances.
The one marked "No. 1," was used by Lieutenant Smith, in all the observations
made for time and latitude, and the results obtained from it were very satisfactory.
In some cases a set of six pairs of equal altitudes of the sun would be taken, and on
computing each pair separately, the greatest difference between any two errors, thus
found, would seldom exceed a small fraction of a second; a proof of the extreme nicety
of the observation.
I am, captain, very respectfully, your obedient servant,
II. S. IVTMAN,
Lieutenant Topographical JJt
Capt. J. II. SIMPSON,
Corps Topographical Eug
Mr. Major submits results of calculations for longitude
WASHINGTON,

D. C, February (J, 1860.

DEAR SIR: I have tlie honor herewith to inclose the essential calculations, and
final results of the series of astronomical observations for longitude.
The transit work requires no explanation; the usual method of discussion having
been adopted, so far as the data afforded.
The lunar distances have been computed by the improved method of Chauvenet,
Astronomical Journal, vol. 2, also American Ephemeris, vol. 1. The places of the moon
and stars, also other data, are taken from the American Ephemeris, with but one or
two instances from the British Nautical Almanac.
I have to express regret that this work has been delayed, owing to an accident, by
wliich the former calculations were destroyed. The inclosed results differ (in most
cases very slightly), from those previously deduced on account of using these last as
close approximations in the reductions.
Yours very truly,
D. G. MAJOR.

Captain SIMPSON,
Topographical Engineers, U. S. A.
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APPENDIX E.
BAROMETRICAL AND METEOROLOGICAL 0BSERYATI0NS
COMPUTATION OF ALTITUDE THEREFROM,
HENRY ENOELMANN,

APPENDIX E.
REPORT ON THE
OF THE AL
THE EXPE

SIR: I herewith submit to YOU my report on tlie barometrical and meteorologica
observations taken during the explorations under your command in Kansas, Nebraska
and Utah Territories, 1858 and 18.,!); and on the computation of the altitudes fron
the same, upon which the profiles are based, of the routes traveled by parties nude
your command between Fort Bridger, Utah, and the Sierra Nevada.
The observations cover a large area, and besides their value for the computatioi
of altitudes, of which only those points west of Fort Bridger have been calculated
they afford an insight into the elimatieal conditions of the most elevated central portioi
larire DUB iber I have 1M •en ena
of the North American continent.
By
deduce most striking results in regard
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limited to follow up the subject farther than I have done.
I avail mvself of this opportunity to acknowledge the val
>le as sistai ice rendered
me during the prosecution of the surveys, by Capt. J. W. Ph
B, Fo orth Artillery, U.
/agi iello and William
S. A., (now resigned,) at Camp Floyd, and by Messrs. Edw
Lee, who assisted me along the route. For the communication of some of the meteorological records, which I have made use of in the computations, I am indebted to
the Medical Department of the Army. I am also under obligation to Prof. A. D. Bache,
Superintendent of the United States Coast Survey, for some observations at San Francisco, Cab, and for liberal access to the library of the Smithsonian Institution, and
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other facilities offered to me by the distinguished Secretary of the Institution, Prof.
Joseph Henry.
I am, sir, your obedient servant,
HENRY ENGELMANN.

Capt. J. H. SIMPSON,
Topographical Engineers, U. S. A.,
In charge of Exploring Expedition.
INSTRUMENTS.

On starting from Fort Leavenworth, we were provided with three cistern barometers, Nos. 1062, 1237, and 1279, made by James Green, of New York, with scales
graduated down to 20 inches, and with verniers reading to thousandths of an inch.
These instruments, as improved now by Mr. Green, were again found to be admirably
adapted to the wants of exploring expeditions, when they are transported over many
hundreds of miles of rough mountain roads, and exposed to all accidents contingent to
their daily use on the road and in camp. One of their principal advantages is the
readiness with which they may he repaired in the held when damaged by long use or
broken by accidents, which will happen to the most careful observer. Against such
emergencies we were provided with several glass tubes, pure mercury, and other
requisites. A portable tripod was furnished by Mr. Green with the instruments, and
found very useful, indeed, indispensable. The immovable support which it gives can
often not be obtained otherwise in the n'eld, and adds to the correctness of the observations and to the preservation of the instruments.
We were also provided with aneroid barometers, which, however, were not used,
as no reliable results could be expected from them at the elevation and in the climate
where Ave might have needed them most. Besides these, we had a number of thermometers and a rain-gauge.
OBSERVATIONS.

Regular observations of the barometer, dry and wet bulb thermometers, cloudiness of the sky, direction and force of the wind, quantity of rain, &c, were kept up
from the time of the arrival of the party at Fort Leavenworth, Kans., in May,
1858, to our return there in October, 18f>9. As it was desirable to obtain observations for as long a period as possible at each successive camp, and from the warmest
to the coldest time of the day, the first observation was made soon after reaching a
camp, and the last one shortly before leaving it again, conforming, as much as possible,
to the hours of 6 a. m., 9 a. m., 12 m., 3 p. m., 6 p. m., and 9 p. m., which were fixed
upon as the regular hours for observations when in camp.
In the mountain
regions, during the explorations between Camp Floyd, Utah, and Fort Bridger, Utah,
and between Cam}) Floyd and Carson Valley, Utah, numerous observations were
made on the road, with a view to the construction of the profile.
Besides, a
very large number of hourly observations were most carefully made at every point
where a protracted stay offered an opportunity, in order to obtain data for the
determination of the daily variation of the atmospheric pressure, the temperature,
the elastic force and weight of vapor, and the relative humidity of the different dis-
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had shortened the scale 0.028 inch, as indicated by a mark on the brass tube. The
apparent error, after the insertion of the new tube, ought, therefore, to have been 0.064
minus 0.028, equal to 6.036 inch. That the direct comparison gave it a little larger,
0.042, may be accounted for by my inability to measure the inner diameter of the
tube to a fraction, as the beautifully clear sound of the instrument (produced when
the mercury struck the closed end of the tube) indicated that the vacuum was perfect.
The result* certainly was very satisfactory.
It proved that the zero-errors of the
instruments had been recorded correctly,* or very nearly so.
I might, then, have
shortened the scale, as the maker would have done in a similar case, being satisfied
that this zero-error was not the consequence of a fault of the instrument, but of the
increased capillary depression in the narrower tube. I preferred, however, to leave
the scale unchanged.
In one case an accident happened to the two instruments, which, at the time,
were the only ones in my possession. Some of the mules got entangled in the cords
of the tent, and, pulling it down, threw the tripod, with both barometers, to the ground.
Air entered the vacuum of No. 10G2, and rendered it temporarily unserviceable. A
bubble of air also entered the tube of No. 1279, but left it again on turning the instrument, which, from all appearances, had not suffered any permanent damage. The sound
of the tube seemed to indicate that the vacuum was still perfect. After the tube of No.
10G2 had been refilled, with all possible precaution, I found the result of calculation
closely corresponding with the result of the direct comparison of the instruments, and
in this way I was again re-assured that No. 1279 had not suffered from the accident,
an assurance which I could not well have arrived at in any other way.
These
examples show how useful it is to keep account of the width of the tubes, the height
of the meniscus, the clearness of the sound, and other observations in regard to the
condition of the instruments.
The thermometers—the attached as well as the detached ones—also did not perfectly agree with each other. I therefore tested their graduation by direct experiments,
from which I calculated a table of corrections. The readings of the thermometer, as
found in the records, were thus corrected whenever it was found necessary.

I could scarcely hesitate in the selection of the method for computing the altitudes,
since the one developed according to the requirements of the case during the computation of the profiles of the Pacific Railroad surveys, and discussed by Lieut. Henry
L. Abbot, Topographical Engineers, in Vol. VI of the Reports (to which I refer for
particulars), gives results which may be regarded as absolutely correct, as demonstrated by Lieutenant Abbot, if suitable corrections can be obtained; and under less
favorable circumstances, the results are at least more generally reliable than those
obtained in any other way. By the introduction of the corrections for horary and
abnormal oscillations of the barometric column, if such can be obtained from points
of similar climatical features, not too far distant, nor differing too much in altitude
from the point the altitude of which is to be determined, all causes of error are eliminated the more the nearer these conditions are fulfilled, including the effects of the
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aqueous vapor in the atmosphere upon its pressure, which we cannot bring into calculation in any other way with a reasonable hope of success. This constitutes one of
the most prominent advantages of the new method. Those formula1, in which the
atmospheric moisture appears as a separate element are open to a great many objections, and in then application we meet with obstacles which we are not now prepared
to overcome. The most prominent among them is our want of accurate knowledge of
the laws of the distribution and transmission of moisture through the atmosphere, and
the great variability of its amount in different strata of the air, depending partly on
altogether local influences, which may not extend beyond the lowest strata of the
atmosphere. Only under particularly favorable circumstances these formula? can be
expected exceptionally to give very favorable results.
The new method required the use of a mean reading of the barometer and thermometer at the fixed station, and the corrections which are applied give an approximation to the mean reading of the barometer at the station the altitude of which is to be
determined. If this mean was really obtained, then the mean temperature of the
place would give the correct result; but as the corrections fail to be perfect, the introduction of the mean temperature of the respective day or days seems generally to
give the best results.
CORRECTIONS FOR THE HORARY OSCILLATIONS OF THE MERCURIAL COLUMN.

The horary oscillations differ according to the latitude, climate, and altitude of
the stations, and the seasons of the year. Their values for the regions traversed by
us were not known. I determined them, therefore, for as many points as it could be
done. Hourly observations were made for the purpose, mostly during 16 hours of
each day, and kept up for several days or weeks. From those the variations were
deduced, with the aid of diagrams and interpolations, as described by Lieutenant Abbot. The following table exhibits the results obtained, which are also graphically
illustrated by the curves on Plate A, on an enlarged scale. The full black lines in those
diagrams connect the computed hourly means, while the dotted lines, like the values
put in brackets in the following table, are not actually determined by observations:
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No. I was deduced from 23 days' hourly observations taken at Fort Leavenworth, Kans., from May 3 to 26, 1858, at an elevation of near 900 feet above the
level of the sea. The mean temperature during that time was 59° Fahrenheit, the
weather rainy and stormy. The hourly variations were often obliterated by the abnormal changes, and the amplitude of the diagram is, therefore, comparatively small;
it corresponds very nearly with that for the same month at Philadelphia.
No. II was deduced from observations taken at Fort Kearney, Nebr., from June
19 to July 1, 1858, at an elevation of 2,200 feet above the level of the sea. The
mean temperature was 7 7°.5, the weather mostly fine, with the exception of some
rains and high winds. Great abnormal variations took place during this interval, but
I found that they did not change much the mean result. Therefore I eliminated only
one very irregular day, and calculated the table from the remaining 11 days, after correcting a few obvious irregularities. The values thus obtained are very satisfactory.
No. Ill was deduced from 4 days' observations taken at Fort Laramie, Nebr.,
from July 30 to August 1, 1858, at an elevation of about 4,470 feet above the level
of the sea, and with a mean temperature of 67°. The weather was rather favorable.
The diagram lias a marked sweeping shape.
No. IV was deduced from observations taken at Fort Bridger, Utah, from September 28 to October 7, 1858, at an elevation of 6,656 feet above the level of the sea,
The weather turned out so stormy, and the variations so irregular, that I had to reject
all observations made after the first 2 days, which have a mean temperature of 57°.
No. V was deduced from observations taken at Camp Floyd, Utah, at an elevation of 4,860 feet above the level of the sea, from April 4 to 23, 1859. The mean air
temperature was 42°, and the weather mostly cloudy, stormy, and rainy. The amplitude is, therefore, rather small.
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No. X was deduced from observations at Genoa, Carson V alley, Ftah, at an
elevation of 4,824 feet above the level of the sea, taken from June 12 to June 23,
1859. The mean temperature was 76°.5\ and the weather line; but the condition of
the atmospheric pressure was not as uniformly regular as might have been desired.
The diagram has, therefore, a less marked shape and amplitude than one might expect,
but it must be remembered that the situation of (ienoa is a peculiar one, on the margin
of the arid interior, not far from extensive deserts, but also close to the foot of the
Sierra Nevada, with its snow-clad summits, its abundance of water, and luxuriant vegetation.
I also tried to obtain the barometric variations in Woodruff Valley, one of the
desert valleys of the interior of the Basin, at an elevation of nearly 6,000 feet above
the level of the sea, at the end of May, 185!). The mean temperature there was then 53°
Fahrenheit, But as a barometric storm occurred in these days, I did not obtain satisfactory results. I can only state that the barometer seems to oscillate very little between
sunrise and noon, that then it sinks for some hours and begins to rise again rather
abruptly toward sunset. The peculiarity of this change is due to the influence of the
aqueous vapor, or rather to the extraordinarily small amount of aqueous vapor in that
region, as will appear from the discussion of that subject below, while we might expect
a large amplitude on account of the large daily oscillation of the temperature.
These tables of oscillations were made use of for correcting the observations, either
directly or by combining them so as to answer the purpose more satisfactorily. Most
of the camping-places along our routes in Utah did not require very large corrections,
partly on account of their high altitudes, which mostly varied between 5,500 and
7,000 feet above the level of the sea, partly on account of the reason stated above.
The largest corrections were needed in the neighborhood of Carson Lake, and at some
other low points with high temperatures; but in no instance were the oscillations found
nearly as large as those observed by Lieutenant Abbot at a much lower elevation with
higher temperature, in August, at Fort Reading, in the Sacramento Valley, or those
obtained farther south, in New Mexico.*
CORRECTION FOR THE ABNORMAL VARIATIONS OF THE ATMOSPHERIC

PRESSURE.

The amount of this variation differs much according to the climatical character and
elevation of the stations. There was no meteorological station in the interior of Utah,
in the climatical zone of our survey, besides that at ('amp Floyd, where barometric
observations were taken under direction of the medical department of the Army.
Although we went several hundred miles from that place and passed high ranges of
mountains, I considered it safe to apply the corrections indicated by the changes of the
barometer at Camp Floyd, as it is a well-established fact that the variations extend over
hundreds of miles of the same zone with little change. Although we were part of the
the different!,, : :
ally represented in the diagrams ; nor ca
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time nearer to San Francisco, I preferred to base the corrections throughout on Camp
Floyd, because the climate of San Francisco is one of periodical changes, while that
of the interior is non-periodic, and because San Francisco is several thousand feet lower
than the Basin. The difference of the monthly mean readings of the barometer from
the yearly mean has not been found analogous in both districts, although many of the
great variations of the atmospheric pressure will undoubtedly be felt simultaneously in
the interior of Utah and on the Pacific coast.
The diagram of the observations at Cain}* Floyd, corrected for the horary oscillations, showed in general a satisfactory agreement with the corresponding diagrams of
the single camps, and even for the most western point reached by us; for as regards
the city of Genoa, in Carson Valley, Utah, these diagrams agree better with each other
than those for Genoa and San Francisco. Local storms and rains in the single mountain ranges affect the parallelism of the diagrams in some instances; but the differences
produced in that way are probably not considerable, and partly, at least, are counterbalanced by the corresp<aiding changes in temperature, &c*
Between the abnormal variations of the barometers at Camp Floyd and Fort
Bridger I also found a most remarkable coincidence, and nearly simultaneous changes,
when I plotted the diagrams of corresponding observations, made very carefully at
these points in September and October, 1858.
CORRECTION OF THE OBSERVED AIR-TEMPERATURES.

The method of computation requires the introduction of the mean temperatures
of the days, instead of the observed temperatures. To find the mean temperature more
accurately, and make the correction more systematic, I have deduced the following
tables from observations made in connection with the hourly observations of the barometer for determining the horary oscillations of the mercurial column. These interesting tables show the mean difference of the temperature of each hour from the mean
temperature of the day for different stations and seasons. The curves on plate B represent these variations graphically. The marks * indicate the times of sunrise and sunAs no observations had been made during the hours of night, the mean temperature of the twenty-lour hours was calculated under the supposition that the temperature
decreases regularly from b p. m. to near sunrise, which, in the highly elevated re* Long after the c-omimtatioi i of the altitudes had been ih.i>b,d. I took up the study of the hygrometrical obser
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between June 19 and July 1, 1858, at an elevat
the sea. Three more days' observations were reje
ties, in consequence of rain. The mean temperai

from July 30 to August 3, 1858, at an elevation of 4,470 feet, with a mean temperature of 67°, and favorable weather.
No. Ill was deduced from (J days' observations at Fort Bridger, Utah, taken
from September 28 to October 4, at an elevation above the sea of 6,656 feet, with
a mean temperature of 53°. The weather was mostly fair, partly cloudy and rainy.
Some more days' observations had to be rejected on account of a snow-storm.
No. IV was deduced from observations taken at Camp Floyd, Ftah, from April
4 to 23, 1859, at an elevation above the level of the sea of 4,860 feet, with a mean
temperature of 42°. The weather was partly clear, but mostly cloudy, even with
some snow and rain. The diagrams of the single days are very irregular, but as the
observations had been taken so long, it was not considered necessary to eliminate the
irregularities. The mean variations, which are.given in the table, include them all.
No. V was deduced from 3 days' observations taken at Camp Floyd, Utah, from
August 6 to 9, 1859, with a mean temperature of 69°.5, and clear, favorable weather.
No. VI was deduced from observations taken at Camp Floyd from October 30 to
November 10, 1858, with a mean temperature of 35°. The weather was calm and
clear, and the diagram presents, therefore, sharply marked features.
No. VII was deduced from observations taken at Genoa, Carson Valley, Ftah,
at an elevation of 4,824 feet above the level of the sea, from June 12 to 23, 1859. The
mean temperature was 76°.3, the weather fine and clear. The shape of this diagram,
with its early maximum, may be due partly to local causes incident to the peculiar
situation of the cam}).
No. VIII was deduced from 2 days' tri-hourly observations in Woodruff Valley,
one of the desert valleys of the interior of Utah Territory, at an elevation of 5,940
feet above the level of the sea, taken end of May, 1859, with a mean temperature of
53°, and clear weather.*
t Camp Floyd,
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It is scarcely necessary to remark that, in the application of these corrections,
proper discretion is required on the part of the computer, and that the tables are merely
intended to help him. While the variations are smaller on a clouded and rain}7" day,
not favorable for radiation, they are larger on a clear day, and much depends upon
local circumstances, and the direction and force of the winds, &c. When the successive
camps and minor stations are in the same valley, or do not differ much in altitude and
physical relations, the mean temperatures may be determined with great precision;
but where the altitude and relative position of the stations vary much, as they did on
our survey in Utah, from low, arid valleys or scorched slopes to narrow canons or high
mountain summits, it is very difficult to determine the mean temperature of the day
from one or a few observations, the more so because the hour of the maximum temperature also changes according to the relative situation of the stations.
SELECTION OF A FIXED STATION.

After all these corrections had been applied, the observations were ready for computation. The tables of Prof. A. G-uyot, based on La Place's formula, were used for
this purpose. Next the question arose what should be taken as the lower or fixed
station for the calculation of the altitudes in Utah. As most of them are considerably
high, between 5,000 and 8,000 feet, the air-temperature appears as an important element in the computation. A difference of 1 degree in the temperature changes the
result 1 foot for every 900 feet of the height. By taking the sea-level as the lower
station, with a comparatively high mean temperature, this element appears to exercise
an unduly great influence on the result, after all the corrections nave been applied,
which, if fully answering the purpose, would require the mean temperature of the
year to be used, not the one, generally much higher, of the day of the observation.
Camp Floyd was an elevated inland station, for which the mean reading of the barometer and thermometer could be ascertained, and the altitude of which could, therefore,
be determined satisfactorily. By taking Camp Floyd as the lower station, I decreased
in a great measure the influence of the temperature in the computations, and all errors
arising from that source. The altitudes of all places not very far from Camp Floyd
were certainly obtained much more correctly in this way. and 1 believe also most of
the others; at least I obtained by this method results which agreed very satisfactorily
in several cases when observations, taken at different times, controlled each other,
while the use of the sea-level as the lower station would mostly have given greater
discrepancies.
It might be urged that, in case the altitude of Camp Floyd was not correctly
determined, this error would be propagated by assuming it as the fixed station. The
error in the altitude might originate from various causes: Firstly. The values assumed
as mean readings of barometer and thermometer at the level of the sea might not be
those best adapted for the special purpose; then the computer would introduce the
same causes of error into the other calculations, and the results would be obtained
even more uniform on assuming an intermediate station for references. Secondly. The
mean reading of barometer and thermometer, as given tor Camp Floyd, might not be
absolutely correct. This error cannot be great. If the values did not correspond to
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relatively correct among themselves. The introduction of the corrections tor horary
and abnormal variations has done a great deal toward eliminating errors from that
source, but as these corrections cannot possibly be found to suit each single observation, I consider it the ix^t policy to decrease the liability of errors in the results of
calculation by decreasing the altitude between the upper and lower stations; in other
The lowest portion of the route is lower than Camp Floyd, and I hesitated to
make use of that station as the fixed one. Still, I considered it better to retain uniformity in the computations. The different values obtained for the altitude of Genoa,
in Carson Valley, by the different modes of computation, will show the advantages of
the method followed by me. Twelve days' careful observations had been taken there,
and minor errors were thus eliminated. The diagrams of the abnormal variations of
the barometers at Genoa and Camp Floyd, as well ;is their mean readings for those
days, correspond well together, as I have stated above, and the temperature at the
time was very high at both points. If the altitude of Camp Floyd had been calculated from these observations only, by whatever method, it would have been found
very near equal to that of Genoa computed in the same wav. By my method this
was obtained. I found Genoa 4,824 feet high, while Camp Floyd *is 4^860 feet high.
I then computed the altitude with reference to the mean reading at the level of the
sea, and the abnormal oscillation observed at Camp Floyd. I found it 5,004 feet,
which is much too high, because in this case, where the corrections give a nearly
exact compensation, the mean temperature of the vear only would give a good result,
while the high temperature of these days, in connection with the great difference of
level between the upper and lower stations, raises the result unduly. Again, 1 computed the altitude with reference to observations during the same days at San Francisco, thus introducing the very large abnormal oscillation of the barometer in the
middle of June at that place, which, I felt satisfied, was larger than the correction
required for Genoa, but which might have been compensated by the high degree of
temperature. Thus I obtained the altitude, only 4,633 feet (as near as I could get it
without some corrections, the values of which were unknown to me). It will be seen
that the mean of these two extreme results. 5.ou4 and 4,633, happens to be 4,818, very
near what my method gives. This example shows forcibly what I consider as the
advantage i^t' computing from a fixed station, which does not differ too much in alti-
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tude from those which shall be determined, namely, that extremes of error are thus
avoided, although in single instances other methods may give better results. In calculating the profile of a country, quite different rules must be followed from those best
answering for the computation of the altitude of a single mountain.
The altitudes of points on the roads between Camp Floyd and Fort Bridger, Utah,
were computed before the yearly mean readings at Camp Floyd had been determined.
I had, therefore, to make use of the corresponding readings of the barometer at
both stations, which answers the same purpose, and of the mean temperature of the
days. But as the temperature, during the season of these surveys, was generally
moderate, and the difference of the altitude of the upper and lower stations mostly
not very considerable, the obtained values must bo nearly correct. The altitude of
Fort Bridger, determined in that way, agrees perfectly with that obtained from a large
mean. Some of these observations could not be referred to simultaneous observations
at Camp Floyd or Fort Bridger, and I had to compare them with such obtained on
the same days at other camps, the altitudes of which had been determined before, or
even with camps of the preceding and following days. Although this method is very
objectionable as a general thing, I consider the results in this case as more reliable
because the circumstances were uncommonly favorable; and especially the corrections
for the daily variations of the barometer gave such complete compensation that the
plot of the barometric readings of the single stations could be filled up satisfactorily
for the intervening hours. Of the different values thus obtained for a point, the means
were taken, which probably give a close approximation to the real altitudes.
ALTITUDE OF CAMP FLOYD.

The determination of the mean reading of the barometer and thermometer at
Camp Floyd was a matter of considerable importance to me, because I wanted to
make use of them, and the altitude of the station computed from them, as a basis for
most of the other computations, as I have stated above. At our station observations
had been regularly taken during the 6 months from November, 1858, to April, 1859 ;
partly hourly, 16 a day; partly 6 every day, and partly at the hours of 7 a. m., 2 p.
m., and 0 p. m., every day. The mean of these was calculated with due reference to
the different number of observations, and the necessary corrections were applied.
This mean was found to be 25.129 inches at 32° of the mercury. The results of
observations during the next 6 months, from May to October, 1859, regularly taken
at the hospital at Camp Floyd, at the hours of 7 a. m., 2 p. m., and 9 p. m., were
kindly furnished by the medical department. Their mean, reduced to our standard
and station, is 25.150 inches. The mean for the whole year is, therefore, 25.140 inches,
English, at 32° of the mercury.
The mean temperature of the year was deduced from 6 months' .observations at
our station; 3 months' observations by Asst. Surg. Thomas H. Williams, medical
director of the Department of Utah, and 3 months' observations at the hospital, under
direction of Asst. Surg. J. Moore, U. S. A. It is 47° Fahrenheit.
I assumed 30.050 inches as the mean reading of the barometer, the mercury reduced to 32° Fahrenheit, and 54° as mean air temperature at the level of the sea, best
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adapted for the computation of the altitude of Camp Floyd and points of a similar
geographical position. It is the mean of the values corresponding to the Pacific coast
in the neighborhood of San Francisco, and to the Atlantic coast near the 40th parallel
of latitude. I thus obtained the altitude of Camp Floyd as 4,867 feet. To tot the
correctness of this result,.! computed the elevation of Fort Bridge* from a mean of 8
months'observations, taken there from January to August. 1X5!), under direction of
corrected for the zero error of the instrument, is 2:5.013 inches, and 42" air temperature, which values probably represent very nearly the mean of the vear. I thus
found the altitude 6,688 feet—1,791 more'than that of Camp Floyd, while the mean
difference of elevation between both points, determined in various ways, from very
careful simultaneous observations, and from large means, is 1,7!>6 feet. These results
agree very satisfactorily, and speak for the correctness «,f the observations and method.
Taking into consideration, moreover, the height of the instruments above the ground,
we may assume as well established the altitude of ('amp Floyd (parade ground, near
headquarters) as 4,860 feet, and of Fort Bri.lger (parade ground), as 6,656 feet In
these computations, as in the other, the elastic iorce of the aqueous vapor has not been
taken into consideration, but La Place's formula has been made use of, for the reasons
stated above.
GENERAL REMARKS IN REGARD TO CAMP FLOYD AND THE UTAH BASIN.

The reading of the barometer at Camp Floyd varied considerably during the
different months. The highest monthly mean was observed in January; the lowest
in February. A higher atmospheric pressure seems to prevail in the fall and first part
of winter; a lower one in the spring and part of summer; but as the observations
have not all been made with the same degree of accuracy, and cover too limited a
time, it would be unsafe to draw definite conclusions from them. The subjoined table
contains the monthly means, the authorities for which I have stated above (namely,
myself, Dr. Williams, and Dr. Moore). It also contains the quantities of rain and
melted snow at Camp Floyd, taken, from 1858 to 1859, from the rec ords of the Medi
cal Department of the Army, and at Salt Lake City, from March, 1857, to February,
1858, upon the authority of a Mr. W. W. Phelps, a citizen of that place.
>—*l«- |
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The heaviest precipitation of rain takes place during the fall and winter, but generally every month has some rain, and the climate of Utah does in that respect by no
means exhibit the periodicity of the climate of California, and of more southern latitudes.
During the summer months the showers seldom continued any length of time?
and frequently only a few drops fell. The precipitation is most copious near high
mountains, not only for the same causes which in all countries favor the precipitation
of moisture on high mountains, but also, it appears, because the clouds and drops of
rain, while sinking through the parched lower strata of the atmosphere, are partly again
dissolved into vapor, and thus become less before reaching the bottom of the valleys,
unless the rain should happen to be heavy. This is the contrary of what takes place
in moister climates, where the quantity of rain frequently increases with every foot of
its descent through the air, which is saturated with moisture.
In June we had no rain in the field, but in July numerous short showers occurred,
which, in the aggregate, amounted, however, only to 2 inches of rain. At Camp Floyd
2.28 inches were measured in July. I am unableto determine whether the difference in
the amount of precipitation between Camp Floyd and Salt Lake City, as exhibited by
the above table, is mainly due to the irregularity of the distribution of rain and snow
in the different years, or to other causes, although I have no doubt but that the fall of
rain and snow is more abundant at Salt Lake City, which is situated at the very foot
of the high and wide range of the Wahsatch Mountains, near the most elevated summits of which considerable banks of snow remain unmelted all the year round, although
they cannot be said to reach the limit of perpetual snow, and the moister atmosphere
of which is indicated by a different vegetation than farther off these mountains near
Camp Floyd, and in the other open valleys. In 1857, six feet of snow fell near Salt
Lake City; certainly much more than is likely ever to fall at Camp Floyd during a
single winter.
Dew falls very rarely in the vast desert valleys and on most of the mountain
ranges of Western Utah, in the so-called Great Basin. The scarcity of grass in the
valleys, which are mostly covered with a thin growth of Artemisia and other desert
plants, combined with the great dryness of the atmosphere, which is indicated by the
small amount of rain, is not favorable to its formation. On our whole.march from
Camp Floyd to the Sierra Nevada and back, during May, June, July, and part of
August, that is, from the time when it was still snowing occasionally to the time when
the greatest heat of the summer was over, we observed dew only on three mornings,
and then it was confined to a border of grass of only a few feet in width along the banks
of creeks. In Section V of the Geological Report, I have shown that the cause of this
great deficiency of moisture is a consequence of the geographical situation and hypsographical character of the country.
The remarkable dryness of the atmosphere influences also its electric condition.
We know that dry air is a non-conductor of electricity, while moist air is a conductor.
The electricity which is constantly developed in various ways, is, under ordinary circumstances, mostly at once conducted to the earth or diffused in the moist air. In the
comparatively moist climate of Western Europe, in Germanv, for example, electricity
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can therefore always be detected in the air by delicate instruments, while even in the
Mississippi Valley, in the drier climate of the summer months, frequently not the
slightest trace of it is indicated by the same instruments, as I am informed hv Dr. AdWislizenus, of Saint Louis, who has lately commenced an interesting series of experiments upon this subject. In the arid climate of Ttah the air conducts the electricity
still less, and even the parched pulverulent soil appears to become a non-conductor.
Thus the electricity is accumulated where it is developed. Not only do woolen clothes,
buffalo-robes, and all sorts of peltry, and even the saddle-blankets on the horses become
highly charged, but the glass on wood-cased pocket-compasses becomes so electric that
the needle adheres to the glass and persistently refuses to work, and the equilibrium
cannot be restored by merely touching the glass with the hand. Where thus every
part of the instruments, and the body and clothing of the observer are apt to be electric, and the soil and air are non-conductors, all the delicate magnetic observations
become exceedingly difficult to take.
I cannot conclude these remarks without mentioning a phenomenon familiar to
all the settlers along the foot of the Wahsatch range. During certain seasons, regularly every evening soon after sunset, a wind rises, blowing from the summit of the
mountains down the canons, toward the wide longitudinal valleys at their base. It is
by them called canon-wind, and finds its explanation in the circumstance that in the
evening when the other winds generally lull, the radiation of heat of the bare dry soil
of the valleys, and consequently the upward movement of the heated air continues for
several hours, and the equilibrium is restored by the afflux of colder air from the
mountain summits by the channels of the narrow side-valleys, in which the temperature is depressed by the evaporation of their streams, winch makes a great deal of heat
latent. This phenomenon bears resemblance to the land and sea breezes on the coast.
Another phenomenon of frequent occurrence near Camp Floyd are whirlwinds,
which for months may be seen nearly daily traversing Cedar Valley in its longitudinal
direction from north to south. They have no great diameter, but considerable height,
and may readily be followed with the eye by the high cylindrical column of dust which
they raise. When they passed our barometrical station. I observed several times that
the mercurial column fell momentarily, and then rose again to its former height; all
within the few seconds occupied by the passage of the whirl. I never observed, instrumentally, the quantity of this fall, but it cannot have been less than 0.1 inch, and perhaps it was much larger. The fall of the barometer is partly caused by the upward
movement, and thus diminished pressure of the air, of which the height of the column
of dust affords a proof, but I explain it principally by the fact that the whirl, being
formed by a body of air in violent motion, does not exercise the pressure corresponding to a similar column of air at rest or comparative rest outside the whirl. This is
in strict conformity to the laws of pneumatic.-, ami analogous to the laws of the difference of the static and dynamic pressure of fluids. A third cause is to be found in the
circumstance that the progressing whirl, imparting its rapid rotary motion to bodies of
air before comparatively at rest, tears them off from the main body of the air, which
is unable to join in that motion so rapidly as not to exhibit a slight expansion and consequent diminution of the pressure. The causes of the frequent occurrence, and of
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the regular development of this interesting phenomenon, may be found in the great
width and length of the valleys, which are free from any obstruction; in the large
quantity of heat radiated from their sparsely-covered and dry soil; in the powerful
fluctuations of the atmosphere, caused by the difference of temperature between the
bottom of the valleys and the upper regions of the air, and the great amplitude of the
daily oscillations of the temperature. Near Camp Floyd, in Cedar Valley, they may
be caused directly by the distribution and configuration of the mountains at the
northern end of the valley. The winds from the north and northwest, after sweeping
over the immense unbroken level of the Salt Lake Valley, when they approach Cedar
Valley, are divided into two branches by the mountains which separate Tuilla Valley
from the valley of Jordan River. The western branch meets, at the southern end of
Tuilla Valley, with the mountain mass of Floyd's Peak, and partly continues into
Rush Valley, partly is diverted to the southeast and enters the northwestern extremity
of Cedar Valley, across a depression in the O-quirrh Mountains. The eastern branch
enters Cedar Valley by various depressions in the much less elevated so-called Traverse
Mountains. These different currents, when meeting again, appear to form the whirls
whenever the accessory circumstances are favorable.
HYGBOMETBICAL CONDITIONS OF THE ATMOSPHERE.

I have already spoken of the smallness of the amount of rain, snow, and dew
which fells in Central and Western Utah. Before discussing this subject farther, I will
introduce some general remarks for the benefit of the scientific reader.
The formation of vapor in the air is especially dependent upon two conditions,
namely, upon the temperature and upon the presence of water. With an unlimited supply
of moisture, vapor will be found in proportion to the height of the temperature; but with
equal degrees of temperature, more vapor will be formed in districts which abound in
water than in those which do not. Hence it follows that the absolute quantity of
vapor in the air, other circumstances being the same, is less in the interior of continents
than on the seashore. As more vapor is diffused through the air at a high temperature,
and as with an increasing heat the water evaporates more and more from the surface
of large masses of water and from the moist ground, the quantity of water contained
in the form of vapor in the lowest stratum of the air by which we are surrounded will
diminish and increase in the course of the day. In climates of moderate humidity
such as Western Europe, the quantity of vapor in the air is generally increased as the
temperature rises with the rising of the sun. This, however, only lasts till about 9
a. m., when the ground becomes dryer, and an ascending current of air, occasioned by
the strong heating of the surface of the ground, carries the vapor on high, so that the
weight of water contained in the lower strata of the air diminishes, although the formation of vapor continues. This diminution continues till toward 4 p. m.; then the quantity of water of the lower strata of the air again increases, because the upwardly-directed
current of air ceases to cany away the vapor formed. This increase lasts, however,
only until toward 9 p. m., because the decreasing temperature puts a limit to the further formation of vapor. In winter, when the action of the sun is less intense, the
state of the case is different. Then there is generally only one maximum of the quan-

tity of water in the air at about 2 p. m., and only the minimum at the time of sum
The weight of vapor in the air is, besides, smaller in muter, on account of the lo
temperature.
The ratio between the quantity of aqueous vapor which air of a certain temp
hire is able to dissolve and the quantity which it actually contains, its relative humi<
or degree of saturation, is subject to similar changes during the day. The rela
humidity is generally smallest about the time of the afternoon minimum of the we
of vapor in the air, and greatest near the hour of the lowest temperature, ahou
before sunrise. Air of high relative humidity is called damp—it is the reverse of

known, it is presumed that the remarkable results obtained by this expedition will be
acceptable to the friends of meteorology. They throw some light on the climatical
conditions of a district which in this, as in most other respects, differs vastly from the
Eastern States of the Union. From our observations we cannot deduce complete
but have mostly been taken for short times only, at numerous different points; but
further explorations may complete the results. The observations have been executed
results, of which the following taljles and diagrams afford a proof, appears highly satisfactory and testiiies to their relative correctness. *till I do not hesitate to declare that
the obstacles in the way of obtaining absolutely correct results, very great at fixed
observatories, as those best know who have studied most fully these matters, can
used to advantage.
The observations wrere taken with an August's hygrometer. The dry and wet
bulb thermometers were suspended in the shade of the instrument wagon, generally 6
or 7 feet from the ground. I missed very much a suitable casing which would have
better secured the observations against vitiating outside influences. The indications of
a Mason's hygrometer in which a wide glass tube, closed on top, and fastened between
the two thermometers, contained the water for moistening the wet bulb, were found to
24 B u
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be very slow, and therefore inaccurate at times when the temperatures changed rapidly;
besides, the instrument proved inconvenient for use in the field, and was badly constructed, the two thermometers not reading conformably, and thus making corrections
necessary in the records.
The following tables, C and D, exhibit the mean daily oscillation of the elastic
force of vapor, and of the relative humidity of the air, at certain stations and seasons,
as deduced from our observations. They are graphically represented in the plates, C
and D. The full black lines of the diagrams connect the values obtained for each successive hour bv direct calculation. Where dotted lines run alongside of the full lines
they illustrate the actual result of calculation, inclusive of all irregularities, while then
the full lines represent the values which I am led to consider as the means unimpaired
by the abnormal oscillations produced by irregular rains, high winds, and similar casualties. In the tables C and D, the values are given only for the hours during which
observations have been taken. In other subsequent tables I have given the values
obtained for the hours of the night, by interpolation, which are also graphically represented on the diagrams by dotted lines. They were obtained by drawing, in the diagrams of the oscillations of temperature, of the force of vapor, and of the relative
humidity, separately and independently of each other, the curves for the hours of the
night, such as they appeared to be, required under the circumstances. Then I calculated from two of the thus-obtained values the third, and represented it also on the diagrams. If the discrepancy between the first and second values was beyond the limits
of the differences found to exist between the means of the computations of the single
observations and the values computed from the means of these observations at the
actually observed hours, then I critically examined the diagrams and changed them
accordingly, until all the requirements appeared to be fulfilled. I am confident that
they will be found to agree very closely with the results of observations which in future
may be made in this line. In computing, I have made use of the meteorological and
physical tables prepared for the Smithsonian Institution by Prof. A. Guyot, second edition, particularly of Tables B, VI, VII, IX, and X, which are deduced from Eegnault's
formula and the values obtained by him in his famous investigations on the vapor,
instituted by order of the French government. In many instancesT could not make
use of the tables directly, because they do not extend to the quite abnormal extremes
which my observations exhibit. I then had to apply directly the formula. The results
of all the single computations will be found in the records of meteorological observations
accompanying the report. The means in the following tables, C and D, were calculated without making the slightest discretionary corrections in the single observations,
because I consider it impossible correctly to estimate the abnormal influences exercised
upon the values by irregular changes of wind and weather, and that it is best to leave
them to be balanced against each other.
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C— Table of daily oscillations of the force of vapor, in inches (Eiajlish). of the mercurial column.
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No. I C and D was deduced from 11 days' observations at Fort Kearney, Nebraska, from June 19 to 30, 1858, at an elevation of 2,200 feet above the level of
the sea.
The mean temperature was 77°.5 Fahrenheit. The mean force of vapor was 0.628
inch; the relative humiditv, 68.4, and the mean weight of vapor in one cubic foot
of air, 6.75 grains troy. (See Table E.) No. I C and 1) corresponds to No. I B,
and very nearly also to No. II A, which may be considered as forming together one
set. It rained on five occasions altogether (luring 28 hours, but the aggregate quantity
of rain was only 1.40 inches. Dew was observed on 3 mornings. Of the 12 nights
which this mean includes sheet-lightning was observed on 7, which on one occasion
terminated in a thunder-storm, of which there were two. The cloudiness of the sky
between the hours of 6 a. m. and 10 p. m. averaged 3.66, the whole sky being 10, and,
including the hours of the night by interpolation, 3.35. The clouds were mostly
cirro-cumuli, or cirro-stratus, except when it rained. The 190 hourly observations of
the wind during that time, between 5 a, m. and 10 p. m., give the following results,
the strength being expressed by the numbers from 0 to 10:
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South wind
South-southeast wind
Southeast wind
East-simtlieast wind
East wind
Eaat*northeast wind.

32J
-30.(
12.(
41
2.1
2.1

Northeast wind
North-northeast wind.
North wind
Southwest wind
South-southwest wind
Calmness

From north-northwest and west-southwest no wind occurred during this time.
The average force of the wind, including the calms, was 3.65, exclusive of the night.
The only slight discretionary correction of the obtained mean values was made in C
at 5 p. in. and 6 p. m., as indicated in the diagram, where an evident irregularity
occurred, probably caused by some abnormal change in the atmosphere, rain-storm,
or the like.
No. II 0 and D was deduced from 4 days' observations taken at Fort Laramie,
Nebr., from July 30 to August 3, 1858, at an elevation of about 4,470 feet above the
level of the sea. The mean temperature of these days was 67°.0 Fahrenheit; the mean
force of vapor was 0.344; the relative humidity, 57.0; the mean weight of vapor in 1
cubic foot of air, 3.78 grains troy. Nos. II C and D correspond to No. II B and No.
II A; they form altogether one set. It had thundered, and rained a few drops, shortly
before the first observation was taken, and ir rained twice afterward, for.a few moments;
but the average quantity of rain was scarcely 0.01 inch. Dew was observed every
morning near the river. On 2 of the evenings sheet-lightning was observed, and once
distant thunder. Thunder-storms are numerous in that neighborhood and season. The
cloudiness of the sky between the hours of 6 a. m. and 9 p. m. averaged 4.62, and,
including interpolations for the night, 4.37, the clouds being mostly cumuli. This
increased cloudiness compared with Fort Kearney, while the relative humidity is, on
the contrary, less, is a consequence of the neighborhood of the highly-elevated summits of the Rocky Mountains, the lower temperature and comparative moistness of
which favors the formation of clouds, which, however, dissolve again when they sink
into the lower regions of the air. Of the 64 observations of the wind during these 4
days, between 6 a, m. and 9 p. m.—
24 showed easterly winds, including N. E. and S. E., with average force of 2.4.
14 showed westerly winds, including N. W. and S. W., with average force of 3.0.
13 showed northerly winds, including N. N. W. and N. N. E., with average force of 2.0.
3 showed southerly winds, including S. S. E. and S. S. W., with average force of 2.0.
10 showed perfect calmness.
The average force of wind, including the calms, was 2.0. The wind shifted continually, and this, in connection with the peculiar situation of Fort Laramie, at the
foot of the high range of the Rocky Mountains, and bordering on the vast arid plains,
in consequence of which the shifting wind at once brings currents of air of a quite
different temperature and degree of- moisture, makes the observed values of No. II C
and D somewhat irregular, which irregularity is increased by the influence of the two
thunder-storms. Some discretionary corrections have, therefore, been required.
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Basin. A very slight discretionary correction has onlv been made in No. Ill I).
No. IV C and D was deduced from 1!) .lays' observations taken at ('amp Floyd,
Utah, from April 4 to April 23, 1859, at an elevation of 4,860 feet above the level of
the sea. The mean temperature was 42°.0 Fahrenheit; the mean force of vapor, 0.155
1.(58 -rains troy. No. IV (J and 1) correspond to No. IV 11, and very nearly also to No. V
A, which tog-ether form one set. During the time of these observations it snowed on nine
9th, the remainder on the 10th, 11th, 12th, and 13th. The whole precipitation probably
did not exceed*0.5 inch of water. The cloudiness of the sky between the hours of
6 a. m. and 9 p. m. averaged 5.37, and, including the hours of night, by interpolation,
5.10. The clouds were mostly cumuli. During 18 hows out of 100 the sky was
cloudless. This rather large cloudiness has its cause in the altitude of the surrounding mountain ranges, which were still extensively covered with snow, while the temperature in the deserts to the west was already high and the evaporation strong.
The 312 hourly observations of the wind during that time, between (5 a. m. and 9 p.
m, give the following results:
North, north-northeast, and northeast winds, 33.3 per cent., with an average force of 2 8.
South and southeast winds, 12.8 per cent., with an average force of 3.4.
Southwest and west-southwest winds, 9.3 per cent., with an average force of 4.0.
West and west-northwest winds, 8.3 per cent., with an average force of 2.0.
Northwest and north-northwest winds, 6.1 per cent., with an average force of 1.8.
East, east-southeast, and southeast winds, 10.3 per cent., with an average force of 2.3
Perfect calmness, 19.9 per cent.
This table of winds will be better understood and appreciated if I mention that
the north and northeast winds pass longitudinally over Cedar Valley, the valley in
which Camp Floyd is situated, coming over low hills from the Salt Lake Valley. The
south and south-southeast winds, and the southwest and west-southwest winds, the
strongest winds, pass also more or less longitudinally over the valley, the former from
the valleys at the base of the Wahsatch range; the'latter over low mountains, from
the vast deserts in the direction of Sevier Lake. The west and west-northwest
winds pass across the valley, entering it from Rush Valley. They acquire less force
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because they are intercepted, in their forward and backward direction, by high ranges
of mountains. For the same reason the eastern winds are not very strong. The
northwest and north-northwest winds are still less numerous and weaker, because they
find still more obstructions. The average force of wind, including the calms, was 2.27,
and, including the hours of the night, by interpolation, probably 1.84. We may
account for this comparatively small force by the circumstance that the valley is
surrounded by high mountain ranges which break the force of the currents in the
lower strata of the atmosphere. Some very strong squalls were felt, however, lasting
for several hours.
In No. IV D not the least corrections have been found necessary; but in No. IV
C some small corrections have been required, in consequence of the unsettled state of
the weather.
No. V C and I) was deduced from 3 days' observations taken at Cam}) Floyd,
Utah, from August 6 to August 9, 1859. The mean temperature of these days was
69°.5 Fahrenheit; the mean force of vapor was 0.238 inch; the mean relative
humidity, 38.0, and the mean weight of vapor in 1 cubic foot of air, 2.59 grains troy.
No. V C and D correspond to No. V B, and very nearly to No. VI A, which may be
considered as forming together one set. No rain nor dew fell. The cloudiness of the
sky between the hours of 6 a. m. and 9 p. m. averaged only 0.56, but if we make
interpolations for the hours, probably to 0.62. The average force of the wind, including the calms, between 6 a. m. and 9 p. m. was 1.7; fully one-half of the observations
showed northerly winds, with an average force of 2.5 ; 23 per cent, were calms, and
the remainder southerly and westerly winds. No. V C did not require the slightest
corrections, but for No. V D a few slight corrections appeared to be desirable, and
have been indicated.
No. VI C and D was deduced from 3 days' hourly observations taken at Camp
Floyd, from September 15 to 18. The mean temperature was 64°.7 Fahrenheit;
the mean force of vapor was 0.103 inch; the mean relative humidity was 21.9; the
mean weight of vapor in one cubic foot of air, 2.67 grains troy. Nos. VII C and I)
correspond to No. VII B and No. X A, with which they form one set. The weather
was fine; no rain nor thunder-storms occurred. No dew was observed at camp, but
was formed most likely on the meadows below. The cloudiness of the sky between
the hours of 6 a. m. and 9 p. m. averaged 1.6; and including interpolations for the
night, probably 1 3. The clouds were mostly cumulo-cirri and some cumulo-stratus;
over half of the time the sky was perfectly cloudless. The average force of the wind
between 6 a. m. and 9 p. m. was 1.6 including the calms, which lasted 18.5 per
cent, of the time; 23.8 per cent, were north and northeast winds, passing up the valley
with an average force of 1.7; 38.5 per cent, were south and southwest winds, blowingdown the valley with an average force of 2.1; 11.3 per cent, were west and northwest
winds, passing down a narrow canon in the Sierra Nevada with a force of 2.4; only
7.9 per cent, were east winds, passing up that canon with an average force of 1.1.
The computed values of No. VII D appeared to require a slight correction at the
hours of 6 and 7 p. in., and then No. VII C was changed slightly to make it correspond better to D; but it is very likely that the uncorrected values are preferable, the
apparent irregularity being caused by the peculiar situation of the station.
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No. VIII C and D was deduced from 3 days' tri-hourly observation
May 29 to June 2, 1859, in Woodruff Valley, one of the arid deserts o
of Utah, at an elevation of about (>,0(M) feet above the level of the sea
temperature of these days was 55°.0 Fahrenheit; the mean force of vaj
0.093 inch; the mean relative humidity was 29.1, and the mean wei<
in one cubic foot of air was L.08 grains troy. Nos. YI1I C and D con
nearly, although not exactly, to No. VIII B. They give the unaltered
computed values. The cloudiness of the sky averaged 1.4, or, including i
for the night, 1.3. The force of the wind averaged 14, while its direction
tween north, south, and west.
After having thus stated the particulars in regard to each of the al
will give a more comprehensive view of the results, and have for that purp
the Table E. It is based upon the Tables B, (!, and I >, but contains intei
all the hours when no direct observations have been taken, and correspoi

vations. The columns headed force of vapor at saturation, and weight of vapor at
saturation, are deduced from the columns of temperature with the aid of Regnaultfs
tables. The columns headed weight of vapor in one cubic foot of air, are deduced
from the mean values of temperature and relative humidity. Their values would
probably have been slightly different if the weight of vapor could have been deduced
for each single observation, as it has been done with the force of vapor and relative
humidity, but that would have required more rime than I had at my disposition. The
column headed means contains the means of the values for the single hours as given
in the tables.
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For comparison with and better appreciation of Table E, I
temperati ire, force of vapor, relative humidity, and weight of vapo
• been presented in E. 1 have compiled it from the snmni
ulfof
tlie Uirard College, Philadelphia, in 1842, 1843, 1844, ai
of Congress. From these tables I have compiled directly the values
c I have deduced the values for relative humidity and weight of vapor.
is to make, 1 made use of the tables based upon the results obtained at
lid are not quite as reliable as those of Regnault, because the original com
>n these Knglish values, and the application of the French tables on my p

shows the daily oscillation of
3 same months for which such
rly meteorological observations
:Vof. A. 1). Bache, as published
mature and force of vapor, and
additional computations, which
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BAROMETRICAL AND MKTKOKOLOdlCAL OP.SKUYATIONS.
The hourly variations of temperature, as they arc exhibited in the above
diagrams, afford a subject of much interesting speculation. In examining
notice at once how much the time of the daily maximum is variable, ac<
season and locality; but still more striking is the great difference of amp]
the more gradual or abrupt ascent and descent of the curves. My object is
the data obtained by our exploration, and not to enter into an elaborate disc
will therefore confine myself merely to point out a few of the causes which i
to produce these interesting differences.
Kearney, Xebr., in dune. The mean temperature was 77\f>, Fahrenheit
Philadelphia it is only 0S° to 69° in June, although the latter place is situ
two-thirds of a degree of latitude farther south, and over 2,000 feet lower.
no reason to believe that the temperature of dune, 1*58, at Fort Kearney,
so much above the average that this result should not indicate a eonsidera

retical deductions, based upon the situation of that country, in the center of a large
continent, far away from any sea-coast, and open toward the north and south. It
should be borne in mind that the values for Philadelphia are deduced from a much
larger series of observations than those at Kearney, which latter might perhaps be a
little above the actual average. Still, these and all the other observations have not
been taken on days especially selected for the purpose, but indiscriminately, as the
present smaller values than the average. The difference between the warmest and
coldest hours of the day at Fort Kearney amounts to 21° Fahrenheit, while at Philadelphia, according to table F, the amplitude is only 15°.4. This, too, is a consequence
of the continental situation of the place. The actual amount of vapor in the atmosphere at Kearney was larger than at Philadelphia, on account of its higher temperature, but the relative humidity, the degree of saturation of the air, was less at Kearnev.
For the same reason, the cloudiness was much less at Kearney, only 3.35, against
6.6 at Philadelphia. (See table G.) Therefore, although a little more heat was
than at Philadelphia. The greater clearness of the skv offered less obstruction to the
rays of the sun and to their heating influence upon the earth's surface during the day,
and to the cooling by radiation during the night. Thus the mean temperature and the
amplitude were both' increased. The increase of the temperature during the hours of
the morning was gradual at Fort Kearney, because the quantity of moisture which
It reached an amount which would justly astonish those not used to such contemplation. From our Table E we see that the minimum amount of vapor in 1 cubic foot
of air was 6.38 grains at 5 a. m.; the maximum, 7.41 grains at 10 a. m. In order to
supply the difference of 1.03 grains, or, rather, taking the expansion into consideration
which has taken place during those hours, of 1.04 grains to a stratum of air of 1 foot
thick over 1 square mile, over 5,000 pounds troy of water must be evaporated, and
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for a stratum of 500 feet, over 2,500,000 pounds are required. If we consider that
the evaporation continues with increased intensity after 10 a, m., and that the vapor
diffuses itself, although in decreasing quantity, into the higher portions of the atmosphere, we can form an adequate estimation of the heat absorbed in that process,
and understand the cause of the slowness of the increase of heat during the morning.
The decrease of temperature is quickest toward sunset, because then the source of
the heat disappears, but during the night it is not as considerable as we might expect
it to be. Although the radiation is great, its effects are balanced, in a measure, it
appears, by a partial precipitation of the moisture evaporated during the day, by
which a large amount of the heat made latent during the day is again rendered
sensible. Besides, the currents of air, which during the day carry the heated air on
high, have subsided in the evening. Thus a more rapid cooling of the earth's surface
during the night is prevented. The maximum of the temperature was reached at an
earlier hour at Kearney than at Philadelphia, namely, at 2£ p. m. instead of 3J p. m.,
perhaps, also, on account of the greater lightness and clearness of the atmosphere, but
especially on account of the greater intensity of evaporation at Kearney, which caused
a more rapid depression of the temperature after the source of the heat had passed the
point of greatest intensity: in other words, after the sun had passed the meridian.
The diagram No. VI of the mean daily oscillations of the temperature at Camp
Floyd during the first third of November has a very marked shape. The temperature
rose rapidly in the morning, because the sky was clear and the humidity exceedingly
small, so that only little heat was absorbed by evaporation. As soon as the maximum
had been passed, at 2 p. m., it began declining rapidly, and continued thus until about
an hour and a half after sunset. By this time the earth's surface had lost the greatest
portion of its surplus heat by radiation, and nearly reached the point of mean temperature of the season. The upward currents of air had also probably died out. From
this time to sunrise of next morning' the temperature appeared to decline uniformly,
but at a much lower rate. The amplitude amounted to 28° Fahrenheit, while the
greatest mean amplitude of any month at Philadelphia scarcely reaches 16°, and that
of November is considerably less.
Still larger amplitudes were obtained from the observations at the end of May, in
Woodruff Valley, and in September, at Camp Floyd. The former are represented by
the diagram VIII. They both give the most striking illustration of an extremely continental climate. In Woodruff Valley the mean temperature was then 55° Fahrenheit
against 56° at Philadelphia, and the mean amplitude 45° Fahrenheit against 15°.4 at
Philadelphia. At the time of the observations at Camp Floyd, in September, the mean
temperature was 64°.7, while the mean temperature of the month, according to the
above tables, is 58°.4 against 57° at Philadelphia, and the amplitude amounted to
48°.3 Fahrenheit against 13°. 7 at Philadelphia. The latitude of the former is
45' south, that of the latter 16' north of that city, while their elevation above it is
about 6,000 and 4,800 feet respectively. Taking into consideration the decrease
of temperature due to such considerable elevations, which may be put down as
about 18° and 14° Fahrenheit, the great northward deflection of the lines of equal
temperature, is again apparent. The following remarks especially apply to the varia-

chiefly it a
ascending <

maximum had been reached; it was strongest between 5 and 7 p. m., about the time
of sunset, but continued with considerable force throughout the aight At 7 p. m. the
thermometer read already 26° below the maximum, and had attained the mean temperature of the day. Some of the causes which co-operated to produce these results are
the following: The radiation Mas very intense, the more so because the atmosphere
was beautifully clear, and the cloudiness of the sky amounted only to 0.7 against
.->.-> at Philadelphia as the mean for September. The bare parched soil, on the other
hand, gave off its heat comparatively slowly, like a heated brick, and thus prevented
with some of the other diagrams ; and it thus cooled gradually until it was heated again
by the rising sun. Another cause for the continued strong decrease of temperature
during the night was the continued evaporation, which was not interrupted during the
night. On account of the scarcity of moisture, its effects were not so intense as they
would have been otherwise. If the soil would have been less dry the temperature
would have decreased more rapidly toward sunset, but much less during the latter
part of the night, when, on the contrary, precipitation would again have taken place,
and latent heat thus have become sensible. As it was, only so much could evaporate
as rose gradually to the surface from the badly-supplied substrata, and while the
refrigerating effects of the evaporation were not intense at any hour, they were continually felt throughout the whole of them.
The temperature curve of Genoa for June shows a remarkable feature. The
maximum of temperature took place there at 1.30 p. m., while at Philadelphia it recurs
at 4 p. m. I do not suppose that this could have been produced by the same influences which cause the early maximum at San Francisco, although they are scarcely
160 miles apart, but I consider the peculiar situation of our camp the main cause.
It was pitched on the rocky slope at the very foot of the main range of the Sierra
Nevada, facing a little south of east. During the forenoon the sun burned intensely
on this slope and on the sides of the mountains, but early in the afternoon its rays fell
obliquely upon the ground, and it soon disappeared altogether behind the mountains.
Thus an early maximum was caused, and a rapid decrease of the temperature between
5 and 6 p. m., corresponding to one or the other diagrams at the hour of sunset, which
then took place only between 7 and 8 p. m.
The variation* of the relative humidity are not less interesting than those of the
temperature. Turning at once to the diagrams I will point out some of their most
remarkable features, and compare them with the results obtained at Philadelphia, con-
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tained in Table F. The most characteristic one is again No. VIII for Woodruff Valley, in the last days of May. It illustrates the extremely arid climate of the interior
of Utah. The maximum of saturation at the time of sunrise, at 4.30 a. m., was 74.
saturation being 100. If the soil was covered with grass instead of being nearly bare,
dew, or rather frost, might then have been formed, under else favorable circumstances,
by a very slightly farther decrease of temperature. This, however, was only due to
the great depression of the temperature during the night to below the freezing point,
not to a large quantity of vapor in the atmosphere, which actually amounted to only
1.5 grains in a cubic foot of air. With the rapid increase of temperature, the degree
of saturation decreased so much that at 9 a. m. it was only 22, because the ground
was extremely dry, and the little vapor which was formed was carried on high by the
ascending currents of air.
While the maximum of the temperature took place at 3 p. m. the humidity, therefore, continued to decrease; at 6 p. m. it was 5.3, and the minimum seemed to take
place at about 20 minutes past 6, an hour before sunset, with 4.5. From that time
to sunrise of next morning the relative humidity increased nearly uniformly. The
amplitude was 69.5 and the mean degree of saturation 29.1. At the same season at
Philadelphia, with nearly the same mean temperature, the maximum of saturation at
sunrise is about 91, the minimum, between 3 and 4 p. m., about 64, the amplitude,
therefore, only 27, and the mean 78.9. A glance at these numbers is sufficient to
convince anybody that agriculture can never be carried on there except by irrigation,
and they prove, at the same time, that water for that purpose must be exceedingly
scarce, so that only a few acres might be cultivated out of stretches of many miles in
extent. The plants, however, withstand such extreme changes much better than it
might be expected, because the very dryness of the atmosphere .protects them from
being injured by the night frosts.
At Camp Floyd, in the middle of September, as represented in diagram No. VI,
the mean humidity was still less, viz, 21.9 ; but the amplitude was not as large, only
39; the maximum, at 5.30 a. m., being 42.5, and the minimum, at 3.30 p. in., being
3.5. The corresponding numbers for Philadelphia are 82.5 as mean, 94 as maximum,
67 as minimum at 3 p. m., and 27 as amplitude. We have seen that the amplitude of
temperature was even larger at Camp Flovd in September, than at Woodruff Valley in
May, and the question arises, why the amplitude of humidity was so much smaller at
the'former place. The main difference in both diagrams'is the smaller increase of
humidity between sunset and sunrise. At Woodruff Valley it increased proportionally
to the decreasing temperature, perhaps, because the vapor carried off by rising currents of air was replaced by evaporation iron, a little creek near our canijK or because.

April it was still high
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considerably from those computed from the mean of temperature and mean force of
vapor of the same observation, the more so the larger the amplitudes of arc. As those
obtained in the first-stated maimer are, however, more correct, I have given them in
the column of means. Apparent errors may thus be explained. The same may be
said in regard to the computation of the weight of vapor.
The hourly changes of the quantity of vapor in the atmosphere, represented by the
weight of vapor in one cubic foot of air in the lower portion of the atmosphere, has
not been illustrated by diagrams, because the values given in the above table were not
obtained by direct computation of each observation, but by an indirect computation
from the mean values of temperature and relative humidity. If not absolutely correct
on that account, still they come very near being so. In the general remarks at the
head of this chapter, I have stated that in Western Europe generally the minimum
quantity of vapor in the air is to be found about sunrise, that it attains its greatest
maximum about 9 a. in., then decn-ases till toward 4 p. m., and attains a second smaller
maximum toward 9 p. m., when it decreases until sunrise; that in winter, however,
when the action of the sun is less intense, there is generally only one minimum, about
sunrise, and one maximum, about 2 p. m. From our Table F we see that at Philadelphia, probably en account of its situation near the coast, the changes are not so uniform.
In January there is a minimum between 7 and 8 a. m., and a maximum between 3 and
7 p. m., with the highest point probably at 6 p. m. The average amount of vapor in
1 cubic foot of air is 2.01 grains, and the amplitude only 0.24 grains. In April there
is a minimum about the time of sunrise, from 4 to 6 a. m., a maximum from 11 a. m.
to 6 p. m., after which the quantity of vapor decreases until 10 p. m., when it continues
nearly unchanged to the time of the lowest minimum. The average amount is 3.43
grains; the difference between the largest and smallest weight, 0.45 grains. In June
a minimum takes place at 5 a, m.; the quantity is largest, with little oscillation, from
9 a. m. till 7 p. m., with the highest point at 6 p. m., and then it decreases till morning.
The mean quantity is 5.97: the amplitude 0.65 grains. In August 5 a. m. is the time
of the minimum; from 11 a. m. to 6 p. m. the quantity of vapor is largest, with the
highest maximum at 6 p. m., after which time it decreases till morning. The mean is
6.86 grains; the amplitude 0.83 grains. In September the minimum falls in the hour
of sunrise, as in the other months, namely, between 5 and 6 a, m.. The quantity
then increases rapidly till 9 a. m.; then very slowly. The maximum takes place from
4 to 6 p. m. The mean quantity amounts to 5.63 grains; the amplitude to 0.55 grains.
The variation at Philadelphia, at least in the above-named months, which alone I
have examined, show, therefore, all one decided minimum about and soon after sunrise, and one maximum, of long duration, generally between the hours of 9 a. m. and
7 p. m., which has its highest, but not sharply-marked point, about 6 p. m. Instead
of a second maximum at 9 p. m., we find about that hour rather indications of a second
minimum.
Our values in Table E, from the central portion of the continent, are altogether
different; they prove more than anything else the absolute difference of climate there,
and its extremely arid and continental character. In Woodruff Valley, at the end of
May, and in Camp Floyd, in August and September, we have the strongly-marked
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minimum between 4 and 7 p. m., and the equally-marked maximum between 8 and 9
a. m., Dearly the reverse of what we have found tor Philadelphia. At the same time
the average amount of humidity has been very small, and the difference between the
maximum and minimum of the day has been from (WO to three times as large as at
Philadelphia. All the features are more distinctly marked than in Less extreme climates.
In Woodruff Valley, at the end of .May. the sun rises about 4.30 o'clock.
vapor, and consequently a slight depression of tin- weight of vapor in each cubic foot
the sunrise minimum at Philadelphia, or. rather, it depended upon the same agencies
longed somewhat bv the upward movement of the wanned air and the vapor contained

ititvof vapor had attained at sunrise, just before the depression had take.
ri.en, however, most of the available moisture had been consumed, as may b
D the corresponding diagram of the relative humidity; and, therefore, th
,uantitv of vapor in each cubic toot of air in the lower stratum of the atmos
s diminished gradually until 7 p. m., when it had reached the exceedingly h»v
•f 0.:;;, grains, while 'the air would have required at that tin.,' oxer 7 -rain
titration with vapor. Phis was shortly before sunset, at the time when nude

ected a gradual increase of the quantity of vapor, which continued until sunrise
te average amount in one cubic foot was only L.08 -rains, and the difference betweei
e largest and smallest amount 1.26 grains troy.
iefly on account of the earlier setting of the sun. already at 4 p. m., with only 0.4/:
ains of vapor in a cubic foot of air. The increase lasted then to midnight, when nc
rther change took place until after sunrise at i; a. m., when the increase commenced
pin and lasted until the maximum was reached The stability during the night
me agencies which have affected the relative humidity, and which I have alread>
entioned in that connection, namely, rising currents of air on a dry wind from tin
mditions of -moisture.

In general, a wind increases the evaporation considerably, tin

.r, the moisture of the wind may even be precipitated. A cold wind does not
ase the evaporation so much, especially if it is itself charged with moisture, and
i only create precipitation by cooling the air at the station below the point of sat26 B u
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uration before it has carried off the surplus moisture of the air from that point; therefore the common saying that a wind is too cold to bring on rain. The average amount
of vapor in 1 cubic foot of air at Camp Floyd, in September, was 1.16 grains, and the
amplitude 1.44 grains.
At Camp Floyd, in August, the conditions were similar. The maximum took
place from 8 to 9 a. m.; then followed a gradual decrease till 6 a. m., when the humidity increased again steadily, as in Woodruff Valley, to the time of the maximum at 9
a. m. Only a slight check was felt at the time of sunrise, but no perceptible depression. The average quantity was 2.59 grains, the amplitude 1.72 grains—more than I
have observed at any other point.
At Camp Floyd, in April, the whole conditions were different, as I have stated
before, in connection with Table C; and, therefore, the variations were also entirely
different. There was a sunrise minimum at 5 a. m., a maximum at 10 a. m., a minimum at 7 p. m., as low as the first one, and a second but lower maximum at 11 p. m.
These variations are unlike those at Philadelphia, but similar to those observed in
Western Europe. The average amount of vapor was 1.68 grains, the amplitude only
0.49 grains.
The oscillations at Fort Kearney in June were somewhat similar, but the average
amount of moisture there was 6.75 grains, much more than I have observed in any
month in Utah, and even more than at Philadelphia in June, with, however, a lower
mean temperature, and, consequently, more complete saturation at the latter place
The amplitude amounted to 1.10, while at Philadelphia only to 0.65 grains.
The oscillations at Fort Laramie in the first days of August were not so charac
teristic, but more influenced by contending agencies. Those at Genoa in June are,
of course, more similar to the other from Utah, but they exhibit some peculiarities.
The maximum took place at 9 a. m., but the minimum as early as 1 p. m., when the
same causes mentioned in connection with the relative humidity and the declining
temperature caused an increase of the quantity of vapor, which culminated at 4 p. m,
The rapid decrease of temperature caused a second minimum at 8 p. m., not quite as
low as the first one. The upward currents of air had then subsided, while the evaporation continued in the damp valley. The humidity, therefore, increased again, suffered
a slight check shortly after sunrise, the same as at Woodruff Valley, when, as there,
it soon continued increasing to the maximum. The mean amount was 2.67 grains, the
difference between the largest and smallest quantity 1.62 grains.
The hourly variations of the force of vapor and its absolute quantity are not less
abnormal in the region covered by our explorations; but, as they depend upon the
weight of vapor and the degree of temperature, and indirectly upon the relative
humidity, and are determined by their relative quantity and changes, I may be shorter
in my remarks.
Table F shows that at Philadelphia one minimum and one maximum takes place
every day, the former about the time of sunrise, when the temperature is lowest and
the quantity of vapor smallest, the latter in the afternoon, when the temperature is
highest and the quantity of vapor largest, while the relative humidity is not too low.
In January the minimum takes place between 6 and 8 a. m., and the maximum lasts,
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with little changes, from 2 to 7 p. m. The mean tone is then 0.1 70 inches, and the
amplitude 0.022 inches. In April, the minimum takes place between -4 and 6 a. m.,
the maximum lasts from 1 to 3 p. m.; then, however, the decrease is only very slow
for several hours. At 11 p. m. there is a slight indication of a second minimum." The
mean force is 0.300 inches, the amplitude 0.048 inches.
In June, the minimum takes place from 4 to 5 a. m., the maximum at 2 p. m., but
the pressure is high from before noon till 7 p. m. The mean force is 0.540 inches, the
amplitude 0.074 inches.
In August, the minimum Takes place at .5 a. m., the maximum lasts from 2 to 6 p.
m., or we might even say from 11 to 6; the mean force is 0.625 inches, and the amplitude 0.084 inches.
In September the minimum lasts from 4 to (> a. m., the maximum from 5 to 6 p.
m., but the pressure is high from 11 a. m. to 6 p. m. The mean force is 0.507 inches,
and the amplitude 0.063.
glance at the diagrams illustrating the observations at the Girard College. Philadelphia,
as published by order of Congress, shows that the pressure varies much in the same
month of different years. We frequently find two maxima and two minima as well in
winter as in summer.
The most abnormal of our din-ranis is again that for Woodruff Valley at the end
of May, No. VIII. It exhibits exactly the reverse of the Philadelphia variations. The
maximum then took place at sunrise, and the minimum in the afternoon. The cause
of this peculiarity will be readily understood. At sunrise the quantity of vapor was
not much below its maximum, and the relative humidity so decidedly at its maximum
that the great depression of the temperature could not counteract those combined influences. The relative humidity then declined so rapidly that its influence gained
upon that of the increasing temperature, and the force of the vapor gradually declined.
By noon the temperature had nearly reached its maximum, and therefore the still decreasing quantity of vapor and relative humidity caused a rapid diminution of the pressure, which lasted till near sunset, when it had attained the exceedingly low figures of
0.038 inches. The rapidly increasing relative humidity then raised it, notwithstanding
the continued decrease of the temperature, till it reached the maximum at sunrise. The
mean force was 0.093, only the fifth part of what it is at that season at Philadelphia,
and the amplitude reached the large figure of 0.091 inches.
At Camp Floyd in September, as illustrated by diagram No. VI, the decrease of
the relative humidity was slower in the morning; therefore the influence of the temperature gained upon it, and a divided maximum took place at 9 a. m., upon which the
decrease of the force became very rapid until it reached its minimum, about 4 p. m.;
then, with the increasing relative humidity, it increased first faster then less till near
midnight, when the influence of the decreasing temperature became as strong as that
of the increasing relative humidity, and the force remained unchanged till sunrise. The
mean force was very low, only 0.103 inch, the amplitude 1.29 inches.
The August curve at Camp Floyd is similar, but continues increasing, although
less during the night. It shows, however, a bend after sunset in consequence of the
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very rapid sinking of the temperature at that hour. The mean force, although small,
if compared to Philadelphia, was considerably larger, 0.238 inch, and the amplitude
was larger than 1 have observed it anywhere else, 0.157 inch.
In April, at Camp Floyd, I found a sunrise minimum, as at Philadelphia; but a
forenoon maximum and an afternoon minimum, as nvAugust at -Camp Floyd. The
amplitude reached only 0.042 inch. Similar features are presented by the variations
at Fort Kearney in June, but the amplitude there was larger, 0.088 inch, and the
mean force much higher. In the Laramie curve the evening maximum, which had
been small at Kearney, surpasses even the forenoon maximum. The Genoa curve is
cumstances mentioned above, it has besides the maximum at 9 a.m., a second, although
much lower, maximum in the afternoon about 4 p. m., and consequently also two
minima, the lowest at 1 p. m., and a smaller one between 9 and 10 p. m.
The diagram for Fort Bridge.-, for the first days of September, Xo. Ill, is peculiar.
As far as I can judge from the limited number of'observations, there was a maximum
at sunrise, for the same reason as in Woodruff Valley, then, on account of the rapidly
diminishing relative humidity, a minimum at 9 a. m.' By that time the humidity had
become so low that it could not decrease much more, and the still increasing temperalower; at 6 the temperature had fallen considerably, but the relative humidity had
increased comparatively more, and caused a third maximum, even a little higher than
the two others, while later the force of vapor became again less, because the temperature became rapidly less.
In order to give a better comparison of the absolute values of the force of vapor,
years from 1841 to 1857; also the summary of "the monthly means obtained at the
observatory of the Girard College, Philadelphia, from 1840 to 1845, compiled from the
records published by Professor Baehe, by order of Congress; and besides the values
obtained on our exploration, with the addition of a few means of temperature observed
at Camp Floyd by Assistant Surgeons Williams and Moore, United States Army. Those
data which have been deduced only from a short series of observations, and are repeated
here from Table E, have been marked with letter. For particulars in regard to them
I refer to the explanatory remarks to Tables C and I). Those marked a, are from the
hourly observations in April at Camp Floyd: 6, from the observations in August at
Camp Floyd; c, from those in September at the same station; d, from Woodruff Valley in the last days of May and the first ones of June; e, from Genoa, Carson Valley,
in June; f, from Fort Kearney, in June; and g, from Fort Laramie, in the last days
of July and the first ones of August.
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ebruary, March, and April,

In 1M
In March, tur.-e of vapor, 7 a. m, 0.114
During-these three months the mountaii
with snow, while in the valley the snow wa
February, and disappeared in March. In A
mountains, but especially the eastern and :
and the principal summits were still covered,
(not water) fell at ('amp Floyd. I,. Febroa
rain, but the whole amount was again quite
times and rain at 3, but the whole amount oi
half an inch of water.

After having, in the preceding paragraphs, treated of the vah
monthly changes of temperature, moisture, and barometric pressi
extreme if compared with those of the same latitudes in the Eai
mean values and the mle in the localities where they have been o
these pages with the enumeration of some of the extreme change:-
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ditions recorded on this exploration. The following are actually recorded differences
of temperature brftrrm the warmest ami coldest tnem of the day, and they would, in many
instances, be considerably larger, if the maximum and minimum temperatures had been
observed. As we generally staid in a camp from afternoon till morning the amplitudes are mostly given between the high temperature of the afternoon and the low one
of next morning, which are apt to give a little larger amplitude than the maximum
and minimum of the same day would exhibit. We have observed as far east as Little
Blue River, in Southeastern Nebraska, October 7th, 3 p. m., 75°; October 8th, 5.45 a.
m., 34°; difference, 41° Fahrenheit.
Platte River, below Fort Laramie, September 20th, 3 p. m., 85°; September 21st,
5.15 a, m., 36°; difference, 49° Fahrenheit.
Near the Red Buttes, August loth, 3.15 p. m., 82°; August 16th, 4.45 a. m., 37°;
difference; 45° Fahrenheit.
Upper Sweetwater River, September 9th, 3 p. m., 70°.3; September 10th, 5.45 a.
m., 26°.5 ; difference, 43°.8 Fahrenheit,
Green River, August 3Cth, 3 p.m., 83°; August 31st, 5.30 a. m., 39°; difference,
44° Fahrenheit.
Black Fork, September 1st, 4 p. m., 79°; September 2d, 5.30 a. m., 35°; difference, 44° Fahrenheit.
Bear River, September 26th, 3 p. m., 56°; September 27th, 6 a. m., 11°.5; difference, 44°.5 Fahrenheit.
Echo Canon, September 10th, 6 a. m., 25°.5; 1.15 p. m., 75°; difference, 49°.5
Fahrenheit.
West of Weber River, September 11th, 4 p. m., 80°.5f September 12th, 5 a. m.,
32°.5 ; difference, 48° Fahrenheit.
Timpanogos Canon, September 20th, 3.30 p. m., 83°.5; September 21st, 6 a. m.,
35°.5; difference, 48° Fahrenheit.
Camp Floyd, September 17th, 6 a. m., 40°; 12 m., 91°; difference, 51° Fahrenheit.
Camp Floyd, January 3d, 7 a, m., 0°.5; 2 p. m., 31°; difference, 31°.5 Fahrenheit.
Camp Floyd, January 18th, 7 a m., 5°.3; 2 p. m., 41°.7; difference,36°.4 Fahrenheit.
Camp Floyd, April 8th, 6 a. m., 32°.7; 12 m.*, 71°; difference, 38°.3 Fahrenheit.
Camp Floyd, April 22d, 5.25 a. m., 20°; 3.15 p. m., 73°.3; difference, 53°.3
Fahrenheit.
Salt Lake Desert, August 1st, 4.30 p. m., 102°; August 2d, 4.30 a. m., 56°; difference, 46° Fahrenheit.
Reese River, May 28th, 3 p. m., 76°; May 29th, 4.50 a. m., 22°; difference, 54°
Fahrenheit
Over 40° difference was frequently observed in Woodruff Valley, the deserts near
Carson Lake, and in other valleys of the Great Basin.
As the relative humidity was frequently small, the difference between the reading
of the drv and wet bulb thermometers was frequently considerable. We must, however, bear in mind that this difference is no direct measure of the relative humidity.
The following are some of the extreme values observed during the survey :
Fort Kearney, October 3d, 3 p. m., dry bulb, 87°.5; wet bulb, 58°.7; difference,
28°.8 Fahrenheit
•
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Independence Rock. (Sweetwater Kiver.) August 16th, 3 p.m., 91 and 59 .3;
difference, 31°.7 Fahrenheit.
Camp Floyd, September 17th, 3 p. m., 90° and 54°: difference, 36° Fahrenheit
Princes Creek, Utah, AiUgust 2d, 3 p. m., 87°.5 and 5G°; difference, 31°.5 Fahrenheit.
In that vicinity, and about that time, the difference reached frequently 30°. At
Genoa, Carson Valley, June 16th, 88°.5 and 56°; difference, 32°.5; and for several
hours, 30 or 31°. At the same place, June 17th, 2 p. m., 92° and 58°.5; difference,
33°.5; and for several hours, 32°. On June 184, 1 p. m., 94° and 59°; difference,
35°. June 19th, 12 m., 90° and 56°; difference, 34°; and June 20th, 3 p. m., 101 \f>
and 6G°] difference, 35°.5 Fahrenheit
The force of vapor is subject to rapid changes by ;i change of the wind, and from
other apparently small causes, independent of the regular daily variations. "We find
a change recorded on Big Sandy Creek, near Green River, August 27th, from (1.20
p.m. to 9 p.m., from 0.176 to 0.415; difference, 0.20!) inch; and at Genoa, June
16th, from 12 m. to 1 p. m., from 0.204 to 0.088; difference, 0.116 inch in 1 hour,
merely by a change of the wind, with a perfectly clear sky; and at the same place,
on June 19th, from 11 a. m. to 12 m., from 0.252 to 0.067 : difference, 0.185 inch in
1 hour. Some of the lowest values of force of vapor were deduced from observations
at the following points: Copperas Springs, near Foil Iiridger, September 27th, to (\
p. m., 0.000; Salt Lake Desert, May 8th, 9 p. m., 0.000; Pleasant Valley, Utah, May
9th, 3 p. m., 0.028; Antelope Valley, May 10th, 12 m., 0.027; ('amp Floyd, April21st,
5 p. m., 0.008 ; Camp Floyd, September 17th, 3 p. m., 0.014; Camp Floyd, January
12th, 7 a. m., 0.025, when the air was saturated with moisture on account of the low
temperature; also, January 11th, 7ti, m., 0.026; January 10th, 9 p. in., 0.02G; Fort
Bridger, September 4th, 3.30 p. m., 0.027 ; Fort Bridger, September 29th, 10 a. m.,
0.022 ; Woodruff Valley, May 31st, 6 p. m., 0.015.
Extremely small values of saturation, or relatirr Jnoui'Ilf//, are the following : Copperas Springs, near Fort Bridger, September 27th, 6 p. m., 0; Salt Lake Desert, May
8th, 9 p. m., 0; and at neighboring points, on successive days, 4 and 7; Fort Bridger,
September 4th, 3.30 p. m., 3; Fort Bridger, September 29th, 10 a. m., 3; Camp Floyd,
April 21st, 5 p. m., 2; April 23d, 6 p. m. and 8 p. m., 11; Camp Floyd, August 8th,
4 p. m., 9; Prince's Creek, August 2d, 3 p. m. and 6 p. m., 8; Woodruff Valley. May
30th and 31st, 6 p. m., 3; June 1st, 3 p. m., 3; Alkali Wells, June 4th, 6 p. m., 7; Walker
River, June 8th, 3 p. m., 7; Genoa, June 19th, 12 m., 5; Little Sandy Creek, near South
Pass, August 26th, 3 p. m., 8; and as far east as Fort Kearney. < htober 3d, 3 p. m., 10.5.
It was astonishing to see how little influence, sometimes, rain had on the liuinidity
of the atmosphere, because it was found in the upper regions while the lower atmosphere was dry, and it did not extend far. At Plympton Springs, in the Salt Lake
Desert, July 23d, between 3 and 4 p. m., 0.30 inch of rain fell, during a thunderstorm, with hail; our camp was flooded, and after 6 some more rain fell. Still the
relative humidity, which at 3 p. m. was 38, at 6 p. m. had only increased to 50.
Ao-ain, in White Valley, on July 25th, a thunder-storm, with, however, only little rain?
was recorded as lasting from 4 to 6 p. m.; the relative humidity at 4 p. m. was 25; at 6
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APPENDIX a.
ESTIMATE OF

APPROPRIATIONS

NEEDED

FROM

CONORESS

TO

PROPERLY

IMPROVE

THE

ROUTES IN THE TERRITORY OF UTAH.

The following letter from Bvt Brig. Gen. A. S. Johnston, commanding the Department of Utah, to Col. Samuel Cooper, Adjutant-General United States Army, written
August 26, 1859, in reference to the roads 1 have explored and opened in Utah, is here
have opened, and of the intimation it gives of his having instructed me to examine
certain portions of them with a view to the formation of an estimate tor their further
improvement:

The onlynue.-tion. i
most direct route to Fort I
more productive on the w«

herds of stock. The road is now well marked, and its natural state is
tervals, where the grade should be reduced, f..r which purpose I respect
loiicy should be a>krd for from Congress, and ai-oan appropriation tor
.) to Fort Bridget', which was graded by the Mormon population up the
r their outlay in making that part of the road, and for the expense of
ding and bridging such other parts of the road as shall need it.
hich to found an appropi it
i bt fun sh d
< ipt ii Si ps<>
i region of the K

by Fort Bridger or the Uintah
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The emigrants should not be subjected to the exactions which are made of them at this and several other place s
on the route. The Mormons and others who charge tolls, should be repaid their outlay, and travelers relieved from a
tax which many are ill able to pay.
With great respect, your obedient servant,
A. S. JOHNSTON,
Colonel Second Cav«lni. T'.vt IU ig. <h n. U. S. A., Comd'g.
Col. SAMUEL COOPER, Adjutant-General,
Washington, D. C.

It will be noticed that in the above report General Johnston recommends that the
Government re-imburse the Mormon people for the outlay they have made in the construction of a portion of my route from Fort Bridger to Camp Floyd, and that it thus
be relieved from the heavy toll which is now exacted upon it. This portion extendsfor a distance of 12 miles up the canon of the Timpanogos from its mouth, and the
work was executed in the early part of the year 1858, before I explored and opened
the route all the way through to Fort Bridger, in the fall of that. year.
In order to ascertain the cost of the said turnpike, I addressed the following letter
of inquiry to the Hon. W. H. Hooper, Delegate to Congress from Utah:
WASHINGTON, December 6,1859.
SIR: Believing that it would be expedient to have the road from Fort Bridger to Camp Floyd, via the valley of
the Timpanogos River, entirely free from toll, I respectfully ask for what atuouut the Timpanogos River Turnpike
Company would sell out its interest in the turnpike portion of that road. I am anxious to know, so that if the amount
asked is not unreasonably lar>r. I can recommend to the Departniei i
the purpose.
I am, sir, very respectfully, your obedient servant,
J. H. SIMPSON,
Captain Topographical Engineers.
Hon. W. H. HOOPER,
Delegate from the Territory of Utah.

Mr. Hoopers reply.*
HOUSE OF REPRESENTATIVES,
DEAR SIR

: On the 6th of last December I received a letter from you, makir

mation, I stated to you in my reply that I would write to Utah upon the subject and learn whether the company were
willing to sell, and upon what terms. From Utah, in answer to my communication on this subject, I learn that, by
action of the last legislative assembly, the canon-road became the property of the Territory ; that there was expended
in the construction of said road eighteen thousand nine hundred and ninety-seven dollars and sixty-one cents,
< -K.UT.bl.) and for labor in locating the road aud supervising the expenditures thereon, one thousand dollars, ($1,000,)
making a total cost of nineteen thousand nine hundred aud ninety-seven dollars and sixty-one cents, ($19,997.61.)
Should the Government wish to purchase the canon-road at the before-named amount of total cost, and make the
requisite appropria; ioo for so doing, doubtless the Territory will be vfor that sum.
I am, sir, very respectfully, your obedient servant,

Having now presented some of the grounds for the following estimate, I am prepared to submit it, premising that as the turnpike portion referred to in Mr. Hooper's
letter has been, a great deal of it, excavated from the solid rock, and includes an excellent bridge over the Timpanogos, I do not consider the amount expended by the Territory in its construction extravagant.f
•The original transmitted through Bureau of Topographical Engineers, August 2, 1860, to Hon. Secretary of War.
tThe details of the routes—at what points they should be improved, and the nature of the improvements—will
be found given in my journal of explorations above; and in nvy report of December 28,1858, to General Johnston, of
my exploration and opening of the new route from Camp Floyd to Fort Bridger via Timpanogos Canon and White Clay
Creek. This last
Sen. Ex. Doc. No. 40, 35th Cong., 2d Seas.
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Estimate of cost of the construction and impranrnent of Captain Simpson's mif/on-road
from Fort Bridget to California, via White Ctai/ Creek, Tii»)iano?/<>± Co foot, Camp
Floyd, and his more southern or return roafe orrr the Great Basin.
For portion of road from Fort Bridger to divide between Silver Creek and
Timpanogos River, to be expended principally in White Clay Creek
Valley
$20,000
To buy out the interest of the Territory of Utah in the turnpike portion of
the road, in Timpanogos Canon, as above
19,997
To improve said turnpike portion by widening it and elevating it sufficiently
in places above the contingency of high water in the Timpanogos, and
for generally repairing the road all the way from the divide between
Silver Creek and the Timpanogos River to Camp Floyd
10,003
Total required for portion of road from Fort Bridger to Camp Floyd
50,000
For route from Camp Floyd to Genoa, via General Johnston's [pass of the
Guyot range, and Captain Simpson's more southern (or more northern)
route across the Great Basin (as the War Department may direct), and
for making water-tanks
50,000
To carry the road across the first or most eastern range of the Sierra Nevada,
from Genoa to Lake Valley, either by the west branch of Carson River,
or the Daggett trail, as may be found most expedient by the engineer in
charge, and in the latter case the road to join the old one at the summit
of Johnston's Pass, or where most advantageous
30,000
m
Total amount required for the whole road from Fort Bridger to Johnston's
Pass
130,000
In the foregoing estimate I have assumed that it would be best for the Government to improve my more southern route over the Great Basin. I have done this
for the reason that though this route is 29 miles longer than my more northern route, yet
the grades of the former are better, and the grass, timber, and cultivable soil upon it
more abundant, and the water equally if not more abundant. Should, however, the
Government prefer to improve the more northern route, on which the mail and ponyexpress are now running, the above estimate will hold equally good, only instead of
the phrase "more southern route," that of "more northern route" should be used.
Indeed, it might in the low appropriation be left optional with the War Department to
apply the money on either route as it might deem best.
So much for the road from Fort Bridger to California. By referring to my journal,
under date of August 12, 1859, it will be noticed that I explored a very favorable pass
from the valley of the Timpanogos to that of Green River, over the Uintah range of
mountains- This pass can be made available for wagons by the removal of the timber
in Coal Creek Valley, on the north side of the pass; by the removal of the willows and
construction of some causeways in Potts' Creek Valley, on the south side of the pass;
and the filling up of some of the gullies in the valley of the Duchesne's Fork. The
cost of this would be, say, $20,000. This done, the valley of the Duchesne's Fork of
Uintah, and possibly of Green River, would be opened to settlement, and the result
eventually follow of a wagon-road communication all the way through from the valley of Great Salt Lake, by the way of the Timpanogos, Coal Creek, Potts' Creek,
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Duchesne's Fork, the Uintah River, and White River, to Breckenridge, at the head of
Blue River, in the middle park of the Rocky Mountains; from which to Denver City,
according to the subjoined letter from Hon. B. D. Williams, there is probably at this
date a wagon-road. This route, it will be perceived, will, in connection writh mine
across the Great Basin, furnish much the shortest route across the continent from the
Missouri River, and in addition be of incalculable service in the interchange of commodities between the Mormon population and the people of the gold region about
Pike's Peak.
To sum up, Congress should appropriate :
For the road above specified, from Fort Bridger to the summit of Johnston's
Pass of the Sierra Nevada
*S130,0()0
For the road from Round Prairie, in Timpanogos Valley, to the mouth of
Duchesne's Fork, by the pass of the Uintah range, at the head of Coal
Creek
20,000
And for a thorough exploration of the country between the month of Duchesne's Fork and Denver City, for the shortest and best route across the
Rocky Mountains between those points
20,000
I now give the letter of Mr. B. D. Williams, above referred to:

from Mr. (inn-,- E. Speueer a phii of a town called Breckenridge, situated
ies into Blue River. This point is where (he gold was discovered last fall
ei City nearly west, and about -.ixiy miles beyond the main divide of the
A short history of the pio>pecting of this country, perhaps, ma\ be inteiest ing. A hour the month of August last
some straggling miners crossed the " snowy tang'- " in search of -old. and, after prospecting for a short time, a portion
returned to Denver Cit\ for pro\ IMOUS. and made it known that they had made new and good discoveries of gold; at
once quite a rush took place for the newly di>euvcred fields, which vere thoioughly prospected before the cold weather
fall and returned, as late as the 10th of October. John N. Ming,an enterprising merchant at Auraria, fitted out and sent
over some wagon-loads of goods which met with ready sale. Since that time there has a company of men obtained
from the legislature a charter to build a wagon-road to said point, and are now
g the same to an
early completion. They assure me that they will, bj the 1st day of May, have the road fully completed, and that six
yoke of oxen can haul 5,000 pounds over the mountains to Baid point. I am informed that there is but little impediment in getting a good road on to White River.

le practicability of tin road teyond Breekenridg

.- I « i

i

*

-

•

i .

•.

I

dere

d that Breckenridge i:

I hope that there will be an appropriation made to explore this country, and open a good road across this country
1 assured that it is about oue hundred miles nearer than the old road by Laramie, and I am assured by those whi
w the country well that the snow will not impede the travel in winter.
Hoping this information will be of some benefit to you, I am, respectfu lly, yours,
B. D. WILMAMS, Uthyah -A./A/'.WH Territory.
Capt. J. H. SlMi'soN, Topofiraphical Etujineers.

All of which is respectfully submitted.

J. H. SIMPSON,
Captain 7.'»i>o(jra/jJ>h:al Enghaxrs.
29, 1860.
Col. J. J. ABERT, Chief Cot-p* Tnpoijnqthkal En

DECEMBER

t the people of California and Western Utah, sii
across the east branch of the Sierra Nevada, bj
, $30,000 of the above estimated «l:M),0w may I
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APPENDIX II.

MAGNETIC OBSEKVATIO:N"S
EESULTS.

^PPEISTDIX H.
MAGNETIC OBSERVATIONS AND RESULTS.
The following table of the magnetic dip (or inclination), declination (or \tuition), and horizontal intensity of various points along the route from Fort Leavenworth, via Fort Kearney, Fort Laramie, and the South Pass, to Fort Bridger, and
thence, via Camp Floyd, by my new more northern route, to Genoa, in Carson Valley, will not be without interest and value to the physicist as well as surveyor.
The instruments used and experiments resorted to, as well as the method of attaining the ultimate values of the magnetic elements, will be found stated in the following communication of Lieutenant Putnam, Topographical Kngineers, my assistant,
by whom the observations were chiefly made. The Jones unifilar magnetometer used
by us was the one Dr. Kane had with him on his second Grinnell expedition to the
Arctic Ocean, in search of Sir John Franklin ; and though it was not altogether such
in its form or capabilities as I could have wished, yet, for the reason that I could procure no other and there was not time to have one made, I could not do better than to
take it. For a paper on the mode of conducting the experiments with this instrument,
and with the dip circle (or inclinometer), as well as of obtaining the mathematical
value of the elements involved, which has been of great service to us in facilitating
our work, I am indebted to Mr. J. E. Hilgard, of the Coast Survey, whose zeal in this
branch of scientific research is not greater than his ability, and to whom I have now
to express my grateful acknowledgments.
In comparing the declination by the magnetometer (converted into a declinometer) and compass observations on Polaris, as given in the subjoined table, it will be
noticed that there is a considerable difference between the results obtained; and that
in one instance (at Fort Bridger) it reaches as much as 2° 6' 50". At first I was disposed to reject the declinations ns shown by the declinometer altogether, supposing
that this great difference was owing to a defectiveness on the part of the instrument,
but perceiving, on examining the reductions of Dr. Kane's observations in the months
of January, February, and March, 1854, at Van Rensselaer Harbor, by Mr. Charles
A. Schott, assistant, United States Coast Survey, that he gives the following as a classification of the daily ranges according to their magnitudes, I have come to the conclusion, as the observations were taken with a great deal of care, that the differences
have arisen doubtless from the observations by the declinometer having been taken during the day, and those by compass during the night, in connection with the delicate
nature of the declinometer, and that the results, therefore, as scientific huts, are worthy
of record.
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Mr. Schott's classification of Dr. Kane's 17 daily observations is as follows:

Daily range less than 1°
Daily range between 1° and 2°
Daily range between 2° and 3°

.

Daily range between 4° and 5°
Daily range greater tban 5°

1
6
4
3
0

The observations we made were quite numerous, but as they are filed in the Bureau of Topographical Engineers for reference, it is thought best not to incumber the
report with them, but only to subjoin a set of each as a specimen of the rest. The
results, however, are presented below in a tabulated form, and also graphically on the
small charts of the declination and inclination of the needle herewith (see Plate).
These charts, I would remark, so far as the data shown across the continent, from
Fort Smith, Ark., to the canon of Chelly, in New Mexico, and from Fort Leavenworth
to Genoa, in Carson Valley, are concerned, are an extension by me of the latest
charts on this subject from the United States Coast Survey. The Superintendent of
the Coast Survey, Prof. A. D. Bache, has kindly furnished me with their latest magnetic charts, and it is a gratification to me, by my explorations in 1849, from Fort
Smith, via Santa Fe, to the canon of Chelly, and by my recent expedition from Fort
Leavenworth to Genoa, to be thus able to supply a great deal of magnetic data, which
will extend our knowledge of this element over a larger area of our country, and
make these charts still more useful.
In addition to the above I would make the following remarks in relation to the
electric condition of the atmosphere in the Great Basin. I have noticed that my flannel, when cast off at night before retiring to rest, would evince, by a crackling sound,
that it was highly charged. This would frequently be the case in combing one's whiskers, or handling a bear-skin. All this doubtless points to the very dry state, and,
therefore, non-conducting power, of the air, and the non-escape of the electric fluid
from terrestrial bodies except by the proximity of others.
I would also extract the following from my report of niv explorations in the fall
of 1858, in Utah, as bearing on this subject:
"It is astonishing to notice the effect of the whirls and gusts of wind upon the
magnetic needle, or, more properly speaking, to see the action of the magnetic needle
at the time these whirls and gusts are in development. The fact of these disturbances
appearing together does not necessarily point to the same cause producing both, but
makes it strongly probable that the cause is one and the same in both cases. The
needle, whenever these gusts and whirls are in exhibition, would stick either to the
north or south end of the bottom of the box, and no change of position could make it
stir. Sometimes the effect would be to disturb the needle very much, and to make it
point indifferently to any point of the compass. When, however, the gusts would
cease, the needle would act normally as usual."*
A somewhat similar phenomenon exhibited itself subsequently at Camp Floyd, in
March, 1859, when, however, the weather was fair, though there was some little wind.
I was verifying some observations for magnetic declination, by placing a surveyor's
compass, on the meridian, immediately over the transit station, with the intention of
* See Senate Ex. Doe., No. 40, 35th Cong., 2d session, p. 28.

MAGNETIC OBSERVATIONS
reading the declination directly from the needle.
would not traverse. . Supposing the glass cover pineedle moved freely and normally. Finding, ho*
to allow it to come to a state of rest, I placed the
examination, that it did not touch the needle. Ihi
I again took off the glass and the needle again tr;
glass to its place on the needle gradtiaUy, when I
was to paralyze the needle, and that, in proportioi
glass was in its place the motion of the needle v
then, of the needle nofTtraversing was the inthiei
normal state. Finding the compass to be of no si
stituted another in its place, which I found to woi
ing agency. Some days after this I had occasi.
pass, when I found the needle acted normally.
The cause, then, of the disturbance above re
dental abnormal state of the glass cover at the tin
turbing cause. It is not understood, however, \vl
the glass of the first large surveyor's compass. 15<
pass were taken out of their respective boxes jus
the wind was by no means one of irregularity.
mosphere, what affected the one ought to have
been subjected to the same handling.
I have thought it proper to note these irregul
count of its bearings upon the accuracy of survt
and the necessity of watching to see that no sue!
at the time bearings are taken with it. I think tl
irregularities, which have been attributed to lo<
source, and not from the presence of metallic s
ascribed; and it is very probable, too, that these
been but temporary.* (See. also, Appendix K" }

effects are often mist

"Whenever I havt had o<:..-.a>i,.i ;•• ;e< a roi.iuass. for several years |iasr
some disturbing influence was having an effect upon the needle, and often, after allowing the needle to become apparently settled, have found that, bj breal i ._ upon tl e glass, oi .
in contact with
it, the needle would change its position both in relation to it,- dip md d.<< Hnation. thus showing that the electric state
of the glass affected the needle when it was least suspected.
"For more than two years past I have used a cover or guard, so constructed as to prevent the glass from coming in
contact with the clothes of the person carrying the compare, oi with other substances, and find that now the needle is
but comparatively seldom in an abnormal state.
" Still, there are times when the needle is disturbed, and on two occasions, in particular, I was unable to remove the
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I would also draw attention to the fact, which the tables will show, that the usual
law which governs the variations in the declination of the needle does not obtain
between Fort Bridger and Genoa. At Bridger (longitude 110° 23' 47"), the declination obtains a maximum of 17° 30' E.; at Simpson's Spring (longitude 112° 47' 18"),
farther west, it declines to 15° 30' E.; and still farther west, at Genoa (longitude 119°
40' 30"), it again has increased to 16° 40' E.
Mr. Francis A. Bishop, in his report on the Humboldt division of the Fort
Kearney, South Pass, and Honey Lake road, speaks of the same thing. His language
is: "It will be observed that the magnetic variation increases in going from the Honey
Lake (longitude 120° 15') to the City Rocks (longitude 113° 45') from 16° 00' 15"
E. to 17° 00' 20" E., contrary to the general law of magnetic variations.*
Captain Whipple's table of magnetic results shows the like irregularity to obtain
• near the parallel of 35° of north latitude, between Albuquerque (longitude 106° 37'
52") and Soda Lake, the sink of the Mojave River (longitude 115° 58' 46"), though
not to the same degree, f
The following is Lieutenant Putnam's communication, referred to above:
SIR:

Herewith is presented the results of observations for magnetic elements, en route from Fort Leavenworth to

for intensity cou!<l l.e taken only at a few points, the nature of I he observation

e much time and

The instrumenl used .

magnetometer No. 3;" the dip

To avoid the trouble of locating the meridian, the work of-at least one night under favorable circumstances of
weather, the magnetic azimuth of the sun was taken, while at the same time another observer measured its altitude
formula, invoiviii the eo-latitmh f th place, tin sun's enith iiid noith polar distances, to compute the true azimuth,
which, with the :
rea the desired decl 1 t on.
The observations for intensity were of two kindh flection.
1. The experiments of \ bi ition cou-i- in finding the time of one vibration of the magnet, which was suspended
horizontally by means of a single tila r of silk. This is beM done by noting the time of a large number of vibrations,
say '2h0. and dividing this time by the number.
2. The experiments of deflection, *
hich the suspended magnet is
•", ami '

btainecl as follows: The plane of t he circle was first pur in the magnetic meridian either hy the use
angles to the magnetic meridian, and by means of the graduated
e magnetic meridian. In this position both ends of the needle are
ilf around its longer axis, i«
. the horizontal
before. The same process precisely is gone through with a second
Hows, the poles of each are reverse*I, and the observation repeated with both. Whenever this is done
ce by the methods previously resi irted to. On both of these occasions other phenomeni
. rtuin that local attraction was not , xerting any influence, I have
the same lines without experiencin g any difficulty, or witnessing any of the phenomena then so appa;mpt to acconnt for the occurrence <ot' •'. a phenomena, but merely submit the facts in the case, although
; currents of electricity in the air htad something to do in the case.
, very respectfully,
" Capt. J. H.

SIMPSON."

* See Ex. Doc. No. 108, H. R., 35th Cong., 2d sess., p. 44.
t See Appendix " G," Pacific Railroad Reports, vol. iv.
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The observations for magnetic intensity give for #, the horizontal component of
the earth's magnetic force, as follows: At Fort Leavenworth, Kans., May 10, 1858,
*=4,368; at Fort Kearney, Kans., June 24, 1858, #=5,0194; at Camp Floyd,
Utah, March 25, 1859, #=5,3750.

EXPLORATIONS ACROSS THE GREAT BASIN OF UTAH.
Horizontal intensitg.— K<•»• ,•'*•>•<-nts of vibration.—Camp half-mile south of Fort
10, 1858.—Magnet A 67, Inertia ring, /.—Chronometer 1821.
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Magnetic dip.—Genoa, Xecada,June 14, ISoO.—A>«M- X<>. l.—Olnterrcr, LUntmant Putnam.
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Limb of magnetometer reads, first vertical
Limb of magnetometer reads, second vertical

70 07
250 07

!
True south point reads, first vertical-...
True south point reads, second vertical.

Difference of mean readings or magnetic azimuth

'
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00
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:m

01 20
00

.

57

01

11°

59'

15" E.

00

Lieut. H. S. Putnam, Observer.
NOTE.—In the above case the true meridian had been determined by an observation on Alioth (e, TJrsce Majons) and
Polaris, and marked on the ground. In our observations on the march the magnetic azimuth of the sun was observed
and the true azimuth (or meridian) determined from the known I
!ination.
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APPENDIX HH.

KAILKOAD-KOTJTES
THE ATLANTIC TO THE PACIFIC OCEAN.

APPENDIX HH.
ROUTES FROM THE ATLANTIC TQ THE PACIFIC OCEAN.

T. H.

SIMPSON-, COUPS TOPOGK UTIUAT, ENV.IXKKIJS,

IT. S.

ARMY.]

tionsof the country lying between the Arkansas and Mississippi Rivers and the Pacific
Ocean, that I should'express mv views in relation to the great question of one or more
railroads across the continent, I do not know how I can better do so than to include,
as a portion of my report, the following letter which I addressed on this subject to a
citizen of Buffalo, January 20, isr,i), when 1 was at Cam]) Floyd. At that date I had
not made the explorations'i have since over the Great Basin of Utah, and I will, then fore, premise that what I have said in this letter, in relation to the middle or Beckwith
railroad route, I am constrained, from the experience 1 now have, to modify, so far as
to state that, while I do not consider (as I have reported in the introduction to unreport) my route across the Great Basin a railroad route, vet 1 do believe that that
suggested by Captain Beckwith, from the south end of Great Salt Lake to the head of
the Humboldt, and thence down its valley at least to where it should leave said valley
to strike and cross the Sierra Nevada, will be found to be practicable. What should
be the line from the Humboldt to and across the Sierra Nevada is a question which,
probably, is more open to doubt: though I should gather, from Captain Beckwith's
I will also premise that, as the accumulation of the snows in the high mountainpasses is more due to successive snow-storms, and non-melting of the snow, and thus
every storm adding something to the quantity, than to a fall of it at any one period,
which might, as often as it occurred, be removed with probably no verv great difficulty,
I do not consider the snow in the mountains as great a hinderance to a railroad across the
continent, on the middle route, as my letter below indicates. With these modifications,
I now present the letter as expressing my present views on this subject.
Railroad across the United States, from the Atlantic to the Pacific.
CAMP FLOYD, UTAH, January 20, 1859.
: Your letter of the 9th ultimo I had the gratification to receive by the
You request of me my view., in relation to the Pacific Railroad, which you

DEAR SIR

last mail.
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are pleased to think my familiarity with the country and long consideration of the
various projects suggested qualify me to give. My experience in relation to this subject consists in my having made, with Captain Marry, in 184!), the first survey of the
Fort Smith and Zuni route, as far as the Rio Grande, each taking notes for the purpose;
thence, to Zuni, I was alone engaged in the reconnaissance, and in my report of this
survey I pointed out, for the first time, the great importance to the Government, on
the score of grade and distance, of ordering a further reconnaissance of a route in the
same direction all the way to the Pacific. My reports of both these explorations have
been published by the Government, and they are available to those who may take any
interest in the history of explorations in this country. My views in relation to a
Pacific railroad differed very much from those of Colonel Fremont and other officers
of the Government; but as they did not flatter the public mind into the belief that
the project was one of immediate accomplishment, but one, if ever made, only to grow
out of circumstances which might be made normal to its accomplishment, they, doubtless, were considered of but little value, and, therefore, excited no attention. It is,
however, gratifying to find that the very mode I suggested as being the only one
which would bring the railroad at length, if it was to come at all, has, for about two
years back, been followed by the Government; that is, by opening the several routes
as military, post, and emigration roads, and thus making tlie circumstances normal to
a proper knowledge of the routes, and of the capability of the country in relation to
them. The Fort Smith and Zuni route has, since my exploration and reports, been
surveyed by Captain Whipple, who extended it all the way to California, and its
extension is now being wwked by Mr. E. F. Beale, for a wagon-road, under the direction of the Government.
Since my exploration of the route referred to, in 1850, I was over the Santa F^
and Fort Leavenworth route on my return to the States. From May, 1851, to June,
1856, for five years, I was in charge of the General Government roads in the Territory of Minnesota, one of which extended from Saint Paul to Pembina, another from
Point Douglass to Lake Superior, another from Mendota to the mouth of tlie Big
Sioux River, and several other roads, all of which, of course, gave me an opportunity
of knowing something of the country and climate in that quarter. Since then, during
the past year, you are aware of my journey ings to Utah, by Fort Kearney and the
North Platte, and of my reconnaissance east and west of Camp Floyd. I mention all
this to show my experience in the matters of which 1 am about to treat, so that my
discussion of the subject may be regarded for what it is worth. The mail leaves tomorrow morning, and I am, therefore, obliged to write rapidly and not as fully as I
could wish, though my convictions are none the less decided, on account of long consideration of the several routes.
DISCUSSION OF THE SUBJECT.

The public mind has, for a number of years past, ever since the great exodus to
California, growing out of the discovery of large deposits of gold in that region, been
greatly exercised in relation to the importance and speedy completion of one or more
railroads connecting the Atlantic with the Pacific Ocean, across the continent of North

I;AIU;OA]) IKHTES.

America, and through our national domain.
with regard to the real situation of Caliibrn:
the Atlantic States, by the establishment of ;
Isthmus of Panama, which would waft the ei
coast, the bay of San Francisco, in one-eight
Cape Horn; quickly restore him to his trie
speedily transmit the mails by which the n<
fresh, all of which was read by the public wit
bring mentally the Pacific coast and its adjoii
in a physical point of view, it is just as far di
The consequence has been that what bef
certain; and not only so, but that it will be
not say how many, but I suppose they vagu
taken in the consummation of the project.

>

stated, in his reports of the Fort Smith route in 1849. Nature remains the same now
upon this vast theater between the Mississippi on the east and the Pacific on the west
it ever did. The long dreary waste of deserts still are experienced by the toiling,
weary emigrant as long and drear}' as ever, and the Rocky and other mountains still
rear their majestic peaks and ridges, and boldly challenge the strength, energy, and
perseverance of the way-worn traveler.
The truth is, facts are stubborn tilings, and he, be he engineer, statesman, or philosopher, who ignores them, will at length find that he has been following but a vain
conceit, which will eventually land him, where an attainable prescience might have
forewarned him, into a condition of vain inanity, or, it may be worse, of utter ruin.
We have been led into these reflections by the history of the railroad question,
which only within the past two or three years has been approximating toward a solution. In our judgment, facts have been ignored, and desires and vain expectations
have been entertained by politicians, and I may say the people generally, which have
eventuated in results that might from the first have been anticipated, under reports
which it appears to me (in all humility I say it) ought to have dwelt more upon the
difficulties of the project, and of the mode in which they are to be determined and
met, than upon fanning the public mind with the hot haste which thus far has resulted
only in finding, at a late date, from actual observation and experience, that the mode
of building the road is, first, to prepare the way by common roads, and opening them
to settlement and cultivation, and that then the railroad will normally come, if it comes
at all.
Now, all this misapprehension of the failure in regard to the completion of the
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railroad, as we think, has been owing to two causes, both of which, singly and together,
have been operating to produce it. One is the perfect ignorance of the people in
respect to the character of the country through which the railroad or railroads are to
be built, and, therefore, their inability to realize the true state of the case. The other
is the seemingly studious way in which the stubborn facts of the project and unpalatable truths have been kept in the background. 1 say seemingh studious, for so at
first glance it might appear, though I think it has arisen from a habit of mind to dwell,
in descriptions of country, upon that which is pleasing, and caring but little to dwell
upon that which, though a truth of the greatest importance in the premises, is forbidding; I refer to the almost utter barrenness which characterizes, as a whole, the
expanse of country for hundreds, I may almost say thousands, of miles along the several routes. Now, when I speak of the ignorance of the people in respect to the character of the country, I do not speak of it in the way of reproach. Far from it, but
only as a fact which they cannot help, and which is common to the most intelligent,
and all because, having seen nothing of the same kind in their own experience, they
cannot, even by any description which others may give, come up, in their own conceptions, to the utter barrenness and worthlessness, speaking as a whole, which this
country throughout nearly its whole extent presents.
For example, the fact may be told a hundred times that the great area of the
country, from about two hundred miles west of the States of Arkansas and Missouri,
nearly the whole way to the Pacific, is one unmitigated desert (including within this
also barren mountains), which a person who has seen it would scarcely take as a gift;
and yet, notwithstanding all this, annually you will see lulls brought forward in Congress in which the land along the route figures as a very important element in the
ways and means to construct the road. Should Congress send out a committee to spy
out the utter poverty of the land, as it really exists, it is possible it may be brought to
a standpoint from which members will see the fact as it is, and the difficulties on this
account, and others may then loom up sufficiently to assure them that the construction
of this road will require something more to accomplish it than the legislation which
has attended the construction of roads in our densely populated and fertile States,
where all is normal to immediate and certain results.
But should not one or more railroads be built across our country! Should not
our Pacific possessions and population be brought into closer relation by the quick
response of sympathy, social, commercial, and military, which this mode of transit
would engender! Should not the trade of the great "nations of China and Japan,
which by treaty has lately been opened to us, be made available to us as a people
and a nation, by the establishment of a hard-iron railway, which, by its slight friction
and the steam-car, would rapidly possess us of the rich products of those countries ?
ened invasion, as well as the close bond which should ever'subsist between the
of safety from our enemies from without, and of amity and harmony within?
To all this we most indubitably reply yes. But how shall we go to work to build
these roads, and what routes shall we take/ Shall we have but one road, and that

RAILROAD ROUTES.
through Northern Texas and .Mexico: or shall we take the
or would it be best to take the route throu-h Minnesota an,
and Washington surveyed l,v Governor Stevens.' Or si

it seems to us tlia
the whole of this r
once, and that all <

the sue,
iihlishmeire these

postal routes, l,v means of which the country will, in eligible locations, be populated;
its resources, such as they are, developed; and a knowledge of what really can be
done obtained. And I go farther. Xof only should these routes be thus established,
but Congress, in my judgment, should observe a liberal policy toward the attainment
of so important a national good. A comparatively small outlay in this direction will
save millions, which may be sunk by the premature commencement of a railroad
which might have to be suspended or indeiinitely postponed on account of insufficient
concurrent means.
Are these circumstances yet normal, on either of the routes, to the successful
prosecution and completion of a Pacific railroad?
In respect to the southern route, the policy which is now being observed by the
Government, of establishing a military, postal, and emigration road in this direction,
must in a few years present a status or condition which will enable the Government
quarter.
In regard to the middle or Utah route, the Government, as we think, has wisely
made this a military and postal route: and as it has for years been a great highway, it
will not be long before the exact status of this road will be known, if it is not already
known, in reference to its capabilities and resources as a platform for the proposed
railroad.
As it respects the northern or Minnesota route, the Government ought, in the
opinion of the writer, also to open and establish a military, postal, and emigrant
wagon-road in this direction. This step would not be more productive of advantage
to our northwest Pacific Territories of Washington and Oregon than it would be the
means of developing the country all along the route, and making the circumstances
normal to the expression of its exact condition in respect to the building of a railroad.
As to the question where it is probable the national railroad or railroads will be
located, we think it a foiegone conclusion that the southern, through New Mexico or
Arizona, will be the locate of one. We are of this opinion, first, because the grades as
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determined by the Government explorers are lighter on this route than on either of the
others; second, because, if we have a railroad at all, we ought to have one which
would be available without intermission the whole year around; and, in order to
this, it should be beyond the contingency of obstructions from snow, which could not
be the case with the others higher north.
In regard to the route proposed by Senator Benton, and to which Colonel Fre*mont was most partial, that in the region of the 38th parallel, the surveys by Captains
Gunnison and Beckwith show that, from the high grades it would be necessary to
overcome, it is entirely impracticable.
That proposed by Captains Stansbury and Beckwith, through Bridger's Pass and
by way of Timpanogos, is doubtless far better, in point of grade and practicability, than
the one just referred to; but still we think that its cost will never justify its construction, and, if made, that its obstructions by the snows of winter through the high mountain-passes would ever make it an uncertain route.
The route through Minnesota, Nebraska, and Washington Territory, in the region
of the 48th parallel of latitude, it might be supposed, from its being still higher north,
was out of the question. The facts, however, do not justify such a conclusion. The
country, as high as our most northern boundary, and for a number of degrees above
it, in Britisli America, has been tried agriculturally, and it is well known that it produces the cereals and all garden vegetables, and some of the succulent fruits in the
greatest perfection. The good land, as also the timber regions, approximate on this
route nearer than on either of the others. From a map in my possession, copied from
one drawn by a Jesuit missionary, the Rev. Peter John De Smet, who kindly loaned
it to me for the purpose, I translate the following remark, which applies to the country
all along the east foot of the Rocky Mountains, from about the river Maria, a tributary
of the Missouri, in latitude 48°.50, to the Saskatchewan River, or latitude 53°—that
is, for an extent, following the oblique trend of the mountain range, of for more than 400
miles. His notation is, "All the region which lies adjacent to the Rocky Mountains is
agreeably diversified with fertile plains and beautiful forests; lakes and hills give
variety to the landscape between the heads and forks of innumerable streams, and wild
animals of every kind abound."
Besides, the reverend gentleman, in pointing out to me this region of country,
spoke of it in the most glowing terms. He has been for 12 years a missionary among
the Indians of Oregon, Nebraska, and farther north in British America, and is probably as well acquainted with all this region as any man living. He acquired the
ability of taking notes of reconnaissance in one of the expeditions of Monsieur
Nicollet, and has ever since been in the habit of doing so, and plotting his routes. In
this connection, I refer you to an extract, herewith, from quite a sensibly-written
article entitled "Fraser River," which I find in the last October number of the Knickerbocker. The remarks of the writer in reference to the track northwestward which is
to mark the direction of empire, and where villages, towns, and cities are destined to
spring up, I think, are quite just*
*From an
United States easl

>ber, 1858.
< ly adapted to the fullest occupatiou by cultivated nations, yet is
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in more southern latitudes. In addition, the navigability of the Missouri high up in
this region will facilitate the construction of the road. These facts certainly are
important, and not only show that the country is worthy of the immediate attention
of the Government in respect to its development, by the establishment of a military
post and emigration route all the way to Washington Territory; but they also point
to the day when a railroad will be normal to the then existing state of things, and
follow as a natural consequence.
The question of making a railroad across the continent is one, however, of no
ordinary magnitude, and it is nothing wonderful that every administration has been
backward in taking hold of it. When we reflect that the road will probably be
worked at but few points at one time—be probably pushed out from either extreme;
that it will not have the dense population of the States immediately about it, whence
the necessary labor is to be drawn; that there will be no thousand avenues of commerce by which all the necessary materials and supplies can be conveyed; that there
will be but few centers of population whence aid or facilities of any kind can be had;
that the road must necessarily pass through a desert where but little or no suitable
timber can be forfnd for the superstructure, it may be readily seen why there is such
a reluctance in taking hold of so gigantic a scheme. Besides, if it is once taken up,
it should be prosecuted to an immediate completion; for, on the supposition that the
route is 2,000 miles long (and none of them would be much short of it), if 100 miles
of road should be made in a year, it. would take 20 years to build it; and during this
period a portion of it, if wooden ties are used, will have rotted out twice. If 200
miles are made, which, considering the difficulties in the way, would be a great deal
of work, it would take 10 years to build it, and then a portion of it will have rotted
out once. These are ugly features, but it is better to look at them in advance than to
be startled by them when loss and ruin shall have ensued. The matter would not
be so bad if the road could be made profitable as it advances ; but this would probably hold true of but the northern one, for the reason that the region through which
the others would be laid can never, on account of its sterility, support a dense population, and hence there could arise but little need of commercial facilities until the
road should have been made entirely through.
Again, the length of the road would be such, so far as bulky articles are concerned, as to make it ruinous to have them conveyed in this way. The merchantsliips, though slower, would doubtless still monopolize all this heavy, bulk}- trade.
The road would then chiefly have to depend for its support upon passengers, the freight
of small packages, and the aid the Government might give it by its transmission of
the mails and the transportation of troops and munitions of war. But still its great
service in binding the extremes of our confederacy together, and its important use in
a military point of view, would doubtless induce the Government to contribute its
utmost toward keeping it in operation.
To my mind, scarcely second to the project of a great national railroad across
our continent, looms up the important one of a ship-canal through Central America.
This, it strikes me, is the great political, commercial, financial, physico-scientific, moral,
and religious problem of the age; and, if it could be accomplished, would do more to

RAILROAD ROUTES.

L>41

civilize and Christianize mankind than any and all other projects taken together. It is
a gratification to see, by the Secretary of the Navy's report, that the two officers who
were sent out by the Government to survey the Atrato' River route do not agree in
their conclusion as to its practicability. I had been led to believe, from what I had
read in the public prints, that the route had been condemned; but this statement of
the honorable Secretary leaves a gleam of hope that the great work may yet be
accomplished.
This Atrato route the late Dr. Foote, when minister to Bogota,
brought, as he told me, to the attention of Mr. Webster, then Secretary of State under
Mr. Fillmore, and he felt sure, from the information lie had obtained upon the subject,
that it was well worthy of examination.
This great work deserves the attention of every nation in the world, and, if it
cannot be accomplished in any other mode, should be effected by them in conjunction,
and thrown open to ships of every clime. A congress of nations for the purpose
should, it strikes me, if necessary, be called together, and some feasible plan adopted.
But I have carried this letter to an unconscionable length, and will, therefore, not tire
your patience any longer by its continuance.
I am, very respectfully, your obedient servant,
J. H. SIMPSON,
Captain Corps T<>p<><ir<t)>li'n:<>\ JJuf/inecrs.

JAMES

H. SANFORD, Esq.,
Buffalo, K Y.
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APPENDIX I.

GEOLOGY OF THE COUNTKY
BETWEEN

FORT LEAVENWORTH, K. T., AND THE SIERRA NEVADA
NEAR CARSON VALLEY.

HENRY ENG-ELMANN,

LA SALLE, 111.,

December iMi, 1,S7.">.

DEAR SIR: I have to-day forwarded to you, by express, the manuscript of my
geological report of your exploration of 1858-7>9 (two copies), which you had the
kindness to send me for revision. I have made no essential changes or corrections, but
have only struck out some passages which, at tins date, appeared to me irrelevant or
out of place. I was inclined to shorten the report materially, but this would have
necessitated a rewriting of a large portion of it.
In returning to you the report I have to say that I was much pleased to find that
I had really no cause to make any essential corrections. When this exploration was
made, the country over which it extended was virtually for the most part a wilderness,
partly then trodden for the first time by the toot of tic white man. Its mineral wealth
had then not been discovered. Now the whole of it is spanned by the iron rail, with
many branch roads leading into its distant valleys. It is teeming all over with human
industry. The open country has become the domain of the farmer and stock-raiser;
numerous coal-mines have been opened at distant points: every mountain and gulch
has been explored by the omnipresent miner: steam batteries thunder in its most
distant mountain recesses, crushing the ores of the precious metals: and cities have
sprung into life and prosperity where then only the squalid Digger Indian hunted the
ground-rat. Then the geological exploration was confined to a naturally incomplete

geological exploring parties have spent years in closely examining the whole district.
Numerous scientists have spent the summer seasons rusticating in the mountains, while
mining engineers have professionally traversed it in every direction.Under these circumstances, the interest with which some parts of this report would
-have been received at the time when it was written, does, of course, not any longer
attach to it. It is, in fact, superseded; but its perusal will show that while it is necessarily fragmentary and incomplete, it represents the general outlines of the geological
structure of the country pretty correctly, and contains many diligently-compiled
details. In consequence of the non-publication of the report, the credit due to it has,
in various instances, been claimed by later observers. In revising the report for publication, I have therefore abstained from making any essential alterations, preferring
to let it stand on its merits such as it was originally written, merely eliminating some
too lengthy remarks.
I am, dear sir, your obedient servant,

Colonel of Engineers, U. S. A., Saint Louk

APPENDIX I

[BY HKNRY ENGK

INTRODUCTK )N.
WASHINGTON,

D. C, July 19, 1860.

SIR: I herewith submit to you my report on the geology of the country traversed
by the expedition under your command in 1858 and 1859, from Fort Leavenworth,
Kansas, to the Sierra Nevada, near Carson Valley. Only little has been known, heretofore, of the geology of this whole country, except of its eastern portion, and even there
important questions remain unsettled, while the western portion has been altogether a
terra incognita. By your expedition, therefore, important additions have been made to
our knowledge of the geological structure of the central portions of the continent.
Some additional observations have been made in regard to the Upper Carboniferous
and more recent formations of Northeastern Kansas. In the remarkable bluff formations of the North Fork of Platte River, below Fort Laramie, mammalian and chelonian remains have been discovered, which indicate their analogy with the interesting
deposits of the Bad Lands of White River, famous for the abundance of their terrestrial pre-adamitic fauna; and the general character and succession of the Tertiary strata
have been investigated, from the most recent to the oldest, along Platte River, and farther
on across the South Pass to the Wahsateh Mountains. The existence of Jurassic strata
in the territory of the United States, which had been very problematical till within a
short time, when they were first recognized in the Black Hills, by Mr. Meek and Dr.
Hay den, on Lieutenant Warren's expedition, has been fully established, and they have
been recognized at various points in the Rocky Mountains near North Platte River, and
on the eastern slope of the Wahsatch range. The Triassic and ( 'retaceous Epochs have
also been found represented. In the Green River Valley a Tertiary fresh-water formation has been discovered, and in the Wahsatch Mountains an estuary, possibly Eocene
Tertiary, deposit. Sandstone and coal formations of apparently < Jretaeeom age have
been observed, considerably developed in that range.
The extensive distribution of coal, partly of very superior quality, from the eastern
part of the Rocky Mountains to the Salt Lake country, has been more fully demonstrated, and is of paramount practical importance, bearing upon the question of the
best location of a railroad to the Pacific coast.
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The physical geography and geological structure of Central and Western Utah,
of the so-called Great Basin, has been investigated, and the prevalance of igneous rocks
there has been shown, part of which are of great age, while most of them appear to be
of comparative! v recent origin. In its eastern portion Paleozoic formations have besides
been found in most of the mountain ranges: the Upper Carboniferous strata, which
had before been recognized at a few points, have been traced as far as 200 miles west
of Salt Lake; and decidedly Lower Carboniferous and Devonian strata have been recognized there for the first time in the far-west, the latter, 1,200 miles, in a straight line,
from the nearest point where they have before been found ht situ, as far as is known,
in the territory of the United States. The existence of the Silurian formation in the
same district has been rendered probable. In the western part of the Basin only a few
highly-altered stratified rocks were noticed, together with the eruptive masses.
I have divided the whole distance in five sections, according to their distinct geologSection I. The district.of Eastern Kansas and Southeastern Nebraska, extending
westward from the Missouri River, as far as the older formations reach, including the
Cretaceous.
Section II. The plains, comprising the country from the western limits of section
I to the foot of the Rocky Mountains.1"
Section III. The district of the Rocky Mountains, including the area between Fort
Laramie and the South Pass, or, in other words, from the eastern foot of the Rocky
Mountains to the divide between the waters of the Atlantic and Pacific Oceans.
Section IV. The Green River Basin, extending thence to the axis of the Wahsatch
Mountains, to the eastern rim of the Great Basin.
Section. V. The district of Central and Western Utah, the so-called Great Basin,
between the Wahsatch Mountains and the Sierra Nevada.
In each of these sections I have given a synopsis of the surface configuration and
general character of the district, then a description of the geological fonnations therein,
and finally, some condensed remarks upon the economical geology. Only in section
V, I have changed this order somewhat, on account of the greater variety of questions
which had to be discussed there.
As the organic remains of the collection have been examined by my friend, MiMeek, who has, in a separate report, given descriptions of them, and stated the conclusions at which he has arrived by their investigation, I have generally avoided entering
into paleontological discussions. By the shortness of the time allowed for the completion of this report, I have been prevented from making some chemical analyses,
especially of coal and minerals, which would have given additional practical and
scientinc interest to the report; but by tests before the blow-pipe I have determined
the qualitative composition of some salts and minerals, mostly during our confinement
in the winter-quarters at Camp Floyd, which will be found in their respective places.
The collections, upon which our main results are based, have been deposited at the
Smithsonian Institution, in the museum of which they have been arranged for exhibition, while some duplicates have been sent to the Military Academy at West Point
A geological map and profile are in the course of construction, which will illustrate

the geology ()f the country along the whole line of our explorations, and add much to
the value of this report (They have since been Brushed and bear the date of (kstober,
1860.) The map extends from the Missouri 1 liver, near Fort Leavenworth, to the
Sierra Nevada, near Genoa, in Carson Valley. 1 have strictly refrained from extending
the colors which represent the different formations beyond the limits of n.v personal
observations on this expedition, under your command, and on the expedition under
Lieut. F. T. Bryan, Topographical Engineers, from Leavenworth to Bryan's Pass, in
the Rocky Mountains, in 1856. Only in two instances 1 have deviated from this rule,
in order to indicate on the map the gvologv of immediately connecting routes, viz, on
Platte River,below Fort Kearney, in regard to which I have made use of the information communicated by Dr. F. V. Ilavden, in the preliminary reports of Lieutenant
Warren's expeditions in Nebraska Territory, and on the extension of Lieutenanl Bryan's
route toward Fort Bridger, between Bryan's Pass and Green River, to which I have
assigned a formation, of the existence of which I could entertain no doubt, from the
report on the exploration of the*Salt Lake re-ion."when compared with what 1 had
seen myself at both ends of that line, ami taking into consideration the general uniformity and little disturbed stratification of the formations in the Green River Valley
I would, however, not have that far departed from my rule if it had not been in order
to lay down on the ma]) the extent of the coal-hearing formation in that district, which
I considered as of paramount interest.
reports of the explorations ot a railroad route to the Pacific Ocean, viz, 1: 3,000,000,
or about 47.3 English miles to 1 inch. As I have represented 20 different formations
on the map, this scale is rather too small, at least in the sections of the Pocky Mountains and of Utah, where the strata are considerably disturbed, and the different formations change repeatedly within narrow geographical limits. 1 therefore will submit to
you also a tracing of a geological map on a three times larger scale, viz, 1: 1,000,000,
would be desirable to have drawn out and substituted for the smaller map. The coloring of the different formations would be executed with much fewer errors, and probably
even cheaper on a larger scale. The profile has been executed on the scale of 1:
1,500,000 for the horizontal distances, and 20 times distorted in altitude, so that the
vertical scale is I: 75,000, or one-fifth inch, equal to 1,250 feet. It follows the general
course of the route traveled by the expedition, without, however, following all its
windings. The altitudes are generally those of the route, but 1 have also represented
the higher mountains and peaks. I have continued it to the Pacific coast, because,
bavin- represented the geological and physical features of the eastern ascent and the
central elevated portion, it appeared desirable also to illustrate graphically the striking
difference exhibited by the short western descent. For this portion, west of the summit of the Sierra Nevada, I do not claim more than a general correctness, while the

tions of the mountain ranges in the Rocky Mountains and in Utah are composed of
32 BU
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stratified rocks which have been more or less altered or metamorphosed. In some
localities they still exhibit perfectly preserved fossils, in others merely faint traces of
organic remains, and in still others their lithological characters show a perfect transition into those of truly metamorphic rocks. Even those which are less altered cannot
be sufficiently distinguished from each other, by their lithological characters alone.
I therefore have introduced one color for all the rocks which are evidently of Paleozoic
age, but which cannot be, with certainty, assigned to any one of the different Paleozoic
formations. If, in a range, fossils have been found characteristic of a certain one of
these older formations, I have .colored the whole range accordingly. In many
instances I was doubtful whether I should color rocks as Paleozoic or metamorphic,
the transition being so gradual. From the Wahsatch Mountains westward I have
marked several deposits with the color adopted for the Post-Pliocene formations, applying the term Post-Pliocene in its widest meaning, that it designates all deposits formed
from the close of the Pliocene period to the present day. In that particular district I
had thus marked the more solid or regularly stratified deposits, which have been
formed posterior to the Tertiary formation, but which I wanted to distinguish from the
loose alluvial deposits which have, on the profile, received a distinct color.
I cannot conclude these remarks without thankfully acknowledging the active
interest with which Brig. Gen. A. S. Johnston, commanding Department of Utah, did
all in his power to further these surveys. For some valuable specimens in the collection, I am also under obligations to Colonel Crosman of the Quartermaster's Department, and to the Assistant Surgeons Dr. K. Ryland and Dr. Charles Brewer, the
latter of whom communicated some interesting information about the country south of
Utah Lake. Last, but not least, I express my gratitude to my commander for his
constant desire to facilitate the acquirement of all possible information, and to promote
the interests of the survey in general, as well as for the numerous acts of personal kindness by winch I have been favored.
I am, sir, most respectfully, your obedient servant,
HENRY ENGELMANN,

Geologist ami Mining Engineer.
Capt. J. H. SIMPSON,
Topographical Engineers, U. S. A., in charge of Explorations.

GEOLOGICAL IlLTOIIT.

NORTHEASTERN KANSAS AND SOCTIIEASTERN
OEXLUAL CONl-'IGrUATTOX AND LIMITS—GEOLOGICAL FORMATIONS -CAlIHOXIFKROrs ANT)
FOEMATIONS-CRETACKOrS AND OLDER FOKMATIONS-KmXOMK'AL OKOI.OC V-SIR
POSITS-WATER—SOIL-TIMBER—BUILDING MATEKIAL-COAL—MINERALS.
This district comprises the country along the most eastern portion of on
extending westward, from the Missouri River near Leavenworth, as far as t]
formations, including the Cretaceous, continue near the surface, and exercise a
influence upon the configuration and general character of tlie country. As tli

obliterated by the increasing thickness of the more recent Tertiary and Post-r
deposits, and," therefore, the limits of this section are not very distinctly mark*
River, and mostly keeps the divide between the Missouri ami Kansas' Rivers, ^
these limits on the Little Blue, while, farther south, along the principal strean
and the trend and dip of the strata.
The general character of the country is that of beautifully rolling prair'n
as we find them in Northern Missouri, in Iowa, &c, with seams of timber ah
ciallythe Missouri and Kansas Rivers, and as far as the" oldest formations extern
a greater distance from the main arteries of drainage, and where the substr
softer, the valleys become open and flat, and the country more and more asstu
character of the next section, the plains.
The rocks of this district belong to the Upper Carboniferous and the Cr<
formations, at some points with a considerable intermediate series of, possibly, Permian,
and, perhaps, alsoof Jurassic and Triassic rocks. The latter seem to be wanting in the
northern part of the section, and only to come in gradually toward the south, thus indicating a repetition of the rule of the gradual increase of thickness of the strata, and
of the intercalation of new formations toward the south, which has been observed by
Prof I. Hall, in regard to the Lower Carboniferous fonnations on the Mississippi River.
(See Report on the Geology of Iowa, vol. i.) It does not appear to be the consequence of powerful denudations, but rather of a gradual change of level of the sur
face of the land during the extended period to which these various strata owe their
origin. They are, therefore, not exaetly conformable, although they have nowhere
been observed to be considerably tilted and disturbed.
The geology of this district has lately been investigated by Mr. F. Hawn, in
connection with Prof. G. C. Swallow and Dr. B. F. Slmmard, and by Mr. F. B. Meek
and Dr. F. V. Harden. To the labors of these gentlemen we are indebted for many
highly interesting additions to our knowledge of its geology. I will only]
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discovery of a formation of Permian affinity before unknown on this continent. It
was expected that our explorations might throw additional light on some points which
cannot yet be considered as fully established, and in regard to which the different
investigators have arrived at varying conclusions, but unluckily our line of travel has
wherc^he outcrop
detritus mid IW-Teitiary deposits. I can, therefore, not attempt generalizations, and will confine myself to give
an account of the observations which were made while, traveling westward, we came

We only find t he ujpper strata of the ( arboniterous system, tunning the continuation of the Upper Gnrboiniferous series, as it is developed along the Missouri River, and
has been fully des< •ribe.d by Professor Swallow, in the report upon the geological
survey of the State of UMissouri. At Leavenworth, nearly the whole third or upper
series of the Coal-Measiures of the Missouri report is exposed; the stratum No. 1
crowning the hill b; ick 0>f the fort, while at the lower end of Leavenworth City the
25 of the series, crop out, and only Xos. 2d and 27 are under
lowest beds, Xos. 2<
the water-level. In the Missouri report the following section is given:
1.

2 and 3.
4.
5.
6.
7.
8.
9.
10 to 19.
20.
21.
22.
23.
24.
25.

10 feet hard, bluish-gray, ferruginous, suberystalline, siliceous limestone,
interstratitied with brown clay. At Fort Leavenworth it is a compact,
suberystalline, grayish and light-buff colored limestone, wholly made
up of fossils, numerous fimcliopoifa, Fnsul'um cy'Htulrica, joints of
Crinoidea, &c,
6 feet shales.
3 feet coarse, grayish-white, crystalline limestone.
15 feet bituminous shale.
20 feet blue, buff, and gray siliceous, cherty limestone, interstratined with
some shale. (It forms a terrace at the hill back of the fort).
12 feet shale.
7 feet red, yellowish, and gray friable sandstones.
4 feet dark, argillaceous limestone.
139 feet argillaceous shales, alternating with sandstones and limestones.
8 feet argillaceous, shaly limestone.
3 feet thin-bedded, ripple-marked sandstone.
4 feet bituminous blue shale.
20 feet hard, fine-grained, bluish-gray and buff ferruginous limestone.
5 feet bituminous shale.
2 feet hard, compact, dark-blue limestone.

These rocks continue up the Missouri River until they gradually dip under
the water-level, with only a few feet, or none at all, of higher Carboniferous strata
intervening between them and the succeeding and overlying ferruginous sandstone of
Cretaceous age. Dr. Hayden saw the last of them, on the Missouri, some 50 miles
above the mouth of Platte River. At Florence, about 7 miles above Omaha City.

GEOLOGICAL KEPOKT.
they form the bed of the ri\
month of Elkhorn River. Fa
is observed above this series,
members of the same Upper Ci
ally Permian types of fossils g
the Carboniferous and Perm
between the two in the east.
extending as far as 32 mile s above its
Bryan, T. E., 1856. Repor t of Secrete
this series, in that locality, a ppcar to be
Hayden's Kansas section".
(Proceeding)
Philadelphia, January, 1859). My colleci
of fossils, which were deteri nilicd by Di
upper formations seem to be <considerably
Beyond Fort Leavenwor th, on the re
of the upper members of the Missouri set
top of the hills, the sides of' which, corr
soft sandstones, and shaly lii uestones, are
we frequently do not find the smallest out
The compact, siliceous gray and buff limestones were thus noticed near Salt
Creek, and again at our tirst cam]), some 8 miles from the fort. There they contain
various Product us, Spin/vr, Chmieks; numerous FimiUna njUndrini; fragments of
a-iuoidca, and various Bryozoa. Some miles farther on, near the head of a drain, the
same Fusulina limestone is exposed, and below it some argillaceous shales, and a calcareous, micaceous sandstone, with impressions of long", narrow leaves, and a few
particles of coal. Near Mount Pleasant, I again found such limestone, while on the
branches of Independence Creek, only shales were noticed. Some limestones on the
East Fork of Grasshopper Creek still present the same iithological character, but contain numerous Fusulina rylhidriat of the ventricose variety, and may, perhaps, occupy
a higher geological horizon than the Leavenworth rocks. On Clear Creek, 43 miles
from the fort, they again appear to be exactly like No. 1.
above the water, while lower down some' layers of yellowish and gray argillaceous
limestone are exposed, quite fetid from the large number of organic remains, among
which I noticed several Produdus, Orthis, AUorisma, Myalina, BeUerophon, stems of
Crinoidm, &c, all decidedly Carboniferous forms.
Only on the top of the hill east of Walnut Creek, about 50 miles from the fort,
I found the first rock which presents an appearance decidedly different from any 1 had
of the genera Prcteu, MyaVum, Pkurophorus (!), &c. About 40 feet lower down, 10
feet of gray and yellowish friable, micaceous sandstone are exposed, above which I
found fragments of compact gray limestone, with numerous remains of Braclunpoda,
Similar limestones continue up Walnut Creek, north of the road.
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Although the outcrops along our line of travel were too small and too far apart
to base a decided opinion upon, I feel, nevertheless, inclined to consider the stratification of the Coal-Measures not as absolutely regular, with a uniform dip in one direction, but as exhibiting slight undulations, so that we meet with repetitions of the same
strata at points where, if the dip was uniform, they would occupy a considerable
depth under ground.
I was informed that 6 miles south from Oak Point, on Muddy Creek, a small
seam of a good bituminous coal has been found. On the Big Nemaha, at Seneca, 82
miles from Leavenworth, sandstone is exposed in the banks of the creek. On a
branch, 2 miles southeast from there, I noticed a seam of good coal, 8 to 10 inches
thick. The far-scattered outcrops seem to indicate the following section:
20 feet limestones, compact, siliceous, gray, yellow, or hrown, with numerous
fossils, joints of Grinoidca, Oiiltis, CJwnctes, Axinus, Poxhlonhi (?), and FusuVum
cyHndriat, var. ventricosa.
20 feet argillaceous shale.
J foot calcareous slate, with pyrites and columns of Grinoidea,
§ foot coal.
20 feet or more sandstone.
shales.
Limestone similar to the above was also observed at Richmont, 2 J miles lower
down on the Nemaha, and still farther down, I am informed, coal crops out. If this
is the same seam, the undulation of the dip must be considerable.
From the Nemaha to the Bine, outcrops are very scarce. In the drains off the
road and on the slopes, occasionally slabs of limestone are found. On the Vermilion,
some miles south of the road, a whitish magnesian limestone is quarried, remarkable
on account of the large number of small cavities which it presents, all caused by the
weathering out of Fwsulhia cylhidrka. A stratum very much like it lias been observed
near the mouth of the Big Blue River, and No. 22 of Messrs. Meek and Hay den's section presents the same character.
About 14 miles east of the Big Blue, on the top of a hill near the upper road, we
find 6 feet of a rock resembling closely the building-stone at Fort Riley, quarried
there, near the top of the hills, at the junction of the Republican and Smoky Hill
Forks. It is a light buff-colored magnesian limestone, finely granular on the fracture,
and nearly made up of fossils, of which, however, only few are well preserved. It is
easily dressed, and makes a superior building-stone.
White, green, and gray argillaceous shales were noticed in the drains farther
on, and we have now fairly entered the limits of the Permo-Carboniferous formation.
Near the Big Blue, in consequence of the deeper erosion of the valley, more rocks
are exposed, mostly whitish, grayish, or yellowish, impure argillaceous limestones or
marls, partly honey-combed, or containing numerous secretions of flint. The harder
layers form terraces and belts of debris along the slopes. I noticed in these beds
various Pro<lnrtas, Ftckn, BiHcropJ/oii, columns of Crino'uka, numerous Bryozoa, and
spines of Archceocidaris; also the flat tooth of a fish of the Placodean tribe. The fol-
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of the" Blue, at Marysville:
40 feet slope, apparently underlaid with argillaceous shales and marly limestones,
of gray and yellowish colors, and with flint, resembling the following strata.
8 feet limestone, compact, light grayish, and yellowish, in places chalky, and
full of fossils.
15 feet slope.
10 feet alternations of such limestones and flint in thin, irregular beds.
30 feet bluish-gray argillaceous shale and calcareous marl, or rotten, chalky
calcareo-argillaceous slates.
thin layers, with only few'fos'sik
Water-level of the Big Blue River.
Cottonwood Creek, 12.5 miles west of the Big Blue, is the last point on the road
where strata of this same series crop out 1 observed there 21 feet of a yellow limestone, with finely-grained, earthy fracture, containing numerous Pecten of different
species, and Bakerrf/ia, underlaid by 15 feet of greenish, gray, and purple argillaceous
shales. Higher up on the hills more argillaceous shales were noticed.
On the ridge, between the Big Blue and Cottonwood ('reek, nearer the latter, a
change had been observed in the formation. There, in a drain, several strata were
exposed of light-yellowish chalky or arenaceous magnesian limestone, partly vesicular,
containing Bdlerophon and a few other fossils, interstratitied with variegated argillaceous shales. They are capped by light-colored arenaceous shales, with ferruginous
concretions, changing into yellow or brown soft sandstones, with hard, dark-brown,
highly ferruginous portions. While the lower strata form the continuation of the series,
which is deyeloped on the Big Blue and Cottonwood Creek, the upper strata belong to
THE CRETACEOUS (OR, PERHAPS, .Tl'RASslC OR TRIAssic) FORMATIONS.
Neither in these nor in similar strata farther west did I observe any fossils, and
their exact position can, therefore, not be determined. To judge from their lithologieal
character alone, I should consider them as beds of transition to the ferruginous sandstones of the Cretaceous formation, the No. 1 of Messrs. Meek and Hayden s Kansas
section, which I found farther west; but otherwise they resemble much Nos. 2 and 3
of that section, which have been considered by them as probably Triassie or Jurassic,
which may, however, turn out to be likewise Lower Cretaceous, corresponding to the
Marly Clay group of Dr. B. F. Shumard, which underlies the sandstone No. I in
Texas. (Transactions of the Academy of Science of Saint Louis, vol. I, No. 4, 1860).
I did not notice any beds of gypsum or lignite, which have been found in similar
formations farther south: but it must be borne in mind that, as I have stated above,
these strata thin out altogether toward the north, and near our route are already much
less developed than farther south, where the other gentlemen have examined them;
besides, that such formations are generally much subject to local changes.
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Between Cottonwood and Rock Creeks small outcrops of argillaceous and arenaceous shales were observed, and only nearer to Rock Creek, 20 feet of light-brown
and purely quartzose sandstone. On Rock Creek the followiug section was obtained:
On top of the hill, about 150 feet above the creek, there is a layer of dark-brown,
very hard ferruginous sandstone, parti)' even-grained and partly of a coarse, uneven
grain. Inside most of the pieces are much lighter colored and less cemented, even
friable. Then follow—
80 feet of slope, with occasional outcrops of shale and sandstone, some of which
is very compact and finely grained.
40 feet of white, purely quartzose sandstone, with an even and rather fine
grain, and easily crumbling. It generally does not show any distinct stratification.
The lowest 30 feet are gray and white argillaceous shales, not all well exposed.
There, also, I did not find any organic remains, except indistinct impressions of
wood, in the ferruginous sandstone, on top of the hill. I have, however, little doubt
that, if not the whole section, then, at least, this upper bed, is Lower Cretaceous, the
No. I of the Nebraska section; and the whole may correspond to the Arenaceous
group and Marly Clay group of Dr. Shumard. West of Rock Creek the exposures
are scarce, the rocks being too friable, and easil) <c-; rfo grati .,:'. Only on the hills,
toward Little Sandy Creek, I noticed strata similar to those on Rock Creek—white
quartzose sandstone, overlaid by gray and white argillaceous shales, with arenaceous
and ferruginous portions and seams—and higher up larg< flags of dark-brown ferruginous sandstone. A little farther on, the hills which overlook Little Sandy Creek are
capped by white limestone, n< arly made up of [iwreronms ( Fnnn-nnn <- iixciulonn/tUotrfcs
and I. avieuhhles), and in which also a jJantfttrs was found. They correspond to No.
Ill of the Nebraska Cretaceous section of Messrs. Meek and Hayden, which is so largely
developed on the Upper Missouri. Underneath this rock follows a series of argillaceous shales about 40 feet thick, which seems to be an equivalent of No. II of the Nebraska section; and on the creek the ferruu'iuou^ ^; <^i >;.e N
- '. pparently the
No. I of that section.*
The last small outcrops of the Cretaceous limestones and marls were observed on
Big Sandy Creek, and near there, on Little Blue River, but they evidently continue
near the surface a considerable distance farther up that river, as we ma}' judge from
the growth of timber in the creek bottom. While with Lieutenant Bryan, I found these
limestones and marls considerably farther west, near the nin« ty-< ighth degree of longitude, only a few miles south of Little Blue River, and on the Republican, from 74
miles above Fort Riley, near longitude 97° 25', and latitude ouc 38'—where I observed
a section quite similar to that on the Little Sandy—extending about 100 miles, to long
itude 98° 45' and latitude 40° 05'. On Solomon's Fork they are found still farther
westward.
* Although I have no paleoutological evidence tha
still I can enterl tin no doubt in that
respect. It a :
te as the rock which 1 have fouud largelydeveloped on the Republican River, where, about 75 mil
holds the same relation to the Inoceramus
beds, the same which Mr. Meek, Dr. Hayden, Dr. Newberry, Mr. Hawn, Mr. Pratten, and others have frequently seen in
the same position, as well in Kansas as in Nebraska, and in which, at many of these 1<
dycotyledonous leaves have been discovered.
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I have stated above that the namtrv along our line of travel is a succession of
rolling prairies. The BUifaee-deposits above the regularly stratified rocks of the older
formations are generally verv heavv, and consist of drift-sand, clav, gravel, and soil:
at numerous points bowlders are scattered over the surface, partly of granite, but mostlv
of a very compact, light-reddish (piartzose rock.
Water is mostlv obtained at a depth of from 40 to 70 feet, at least in the eastern
portion of the district. The following sections of wells were obtained:
1. On the upland, 1 7 miles from Leavenworth:
2 feet of dark clavev soil, hi-hlv productive.
12 feet sand and clav, mixed.
5-0 feet ioint-clav', a shalv clav with numerous fissures, which allow the
How and brown drift-sand, m
or shale, imnermeable to «
obtained: total depth, 52 feet.
2. On the upland, 33 miles from Leavenworth, near Lancaster:
3 to 4 i'vvi soil, argillaceous, and slightlv arenaceous, highly prodn
3h' feet drift-sand of vellowish color, tree of clay.
Below this water was reached, in a line sand, before having peneti
substratum of clav: total depth, 40 feet
3. Half a mile from the latter localitv. in the same ridge :

6 feet soil
3 feet
4. On the rido-e,
4 feet
20 feet
30 feet
6 feet

-ravel, in which water was reached; total depth, 46 feet.
jjs miles from Leavenworth:
soil, dark areno-argillaeeous, highly productive.
vellowish tough clav.
bluish joint-clay.
white and yellow quartz sand, in which a large supply of water was

5. Near Oak Point, on the upland, about 56 miles from Leavenworth:
4 feet soil like the above.
20 feet vellowish joint-clav.
10 feet sand, mixed with some clav.
6 feet gravel, sand, and clav, which seem to overlie the limestone, and in
which uater was obtained: total depth, 40 feet.
In the western portion, where the sandstones and sandy shales are more developed,
it may be more difficult to obtain water; still there are sufficient beds of clay. But
the creeks in that portion become drv in summer, because the drainage by these coarse
loose sandstones is too rapid, and thev retain only some stagnant water in pools.
TheCoal-Measures and Permian rocks contain all the ingredients necessary to pro-
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duce excellent soils, and their stiff clays have been much improved by a mixture with
the finely arenaceous deposits which have been swept over the surface from the west.
From the above sections it will be seen that the soil is mostly dee}), and nnturallydrained
by the substrata. Where, however, the drift-sand readies too near the surface, the
soil becomes too dry, and is, besides, liable to wear out, because the mineral portion
of the fertilizing ingredients, once exhausted by a succession of crops, cannot be reproduced from the sand. The marls of the Cretaceous formations, Nos. II and III, can
also make highly productive soils; but where the sandstone formations prevail, they
are apt to cause aridity, unless the soil happens to be well mixed with the clays of other
formations, a fact of which many of the farmers in the western districts had already
become aware before the excessive drought of the present season.
The farther we progress westward the more the surface-deposits increase, especially on the uplands, and the country assumes the character peculiar to the following
section. The productiveness becomes impaired by the prevalence of arenaceous material and the deficiency of atmospheric precipitation.
The timber is confined to the water-courses, but forests will probably soon spring
up at numerous points, as they have done in other parts of the Western States since
they have been settled.
Building-material, rock, and good clay for brick, can generally be obtained within
convenient distances, and among the clays of the Carboniferous formation, in the eastern
part of the district, good fire-clays may be discovered.
Small seams of stone-coal have been found in the Upper Coal-Measures, which
can, however, be worked only to a limited extent by '"stripping," and it is not likely
that extensive thicker beds will be discovered. At some points the lignites which have
been observed in connection with the ferruginous sandstones may be of workable
thickness. The middle and lower series of the Coal-Measures, as developed on the
Missouri River, in the State of Missouri, contain, however, several strata of excellent
bituminous coal, which we have little reason to doubt continue far westward at a depth
still accessible by well-conducted mining operations on a large scale. As long as a
limited demand does not warrant extensive and costly enterprises, the want must be
supplied from outside, and farmers would do well to cultivate timber, as they have to
No valuable minerals of any kind are likely to be found in this district, the geological formations not being favorable to their development.
Only in Southeastern
Kansas, beyond the limits of the district under consideration, outliers of the leadbearing rocks of Southwestern Missouri might occur.

route near the Little Blue Riva
Rocky Mountains, near Fort U
of this district have been descril
briefly the geological features,
tiarv and Post-Tertiary age, the

like an altogether different formation.
line of travel, from east to west, up Platte River, we come successively
recent to older strata.

LI*

From the Little Blue to the forks of Platte River we find no rocky strata. The
surface is covered with heavy arenaceous deposits, part of which are Post-Tertiary, apparently of the age of the "Bluff" formation, while other portions are, perhaps, older,
Pliocene-Tertiarv. Along Little Blue River, and in the upland toward Platte River, we
find a great thickness of -Bluff" or "Loess" formation, which, also, covers the older
rocks, over extensive areas much further to the east. It is there a buff-colored, or lightbrownish, finely-grained, earthy argillo-arenaeeous sediment, uniform throughout the
whole thickness, and contains small Ga*tero2>o<la, Helix, Lijmnea, &c.
On Platte River, near Fort Kearney, the hills are more sandy and undulating, and
no exposures were noticed; but from above the fort to the forks of Platte River deposits are most characteristically developed, which may either form the continuation
of the Bluff formation, or may be of Pliocene-Tertiary age. They consist of an arenaceous, light-brownish, or buff-colored material, of mostly a very tine grain, and nearly
free of calcareous and argillaceous portions. This sand contains, apparently, the same
little shells as the Loess, and exhibits, at some points, indistinct marks of stratification,
a slight change in the fineness of the material, or darker lines which indicate a growth
of plants during intervals of its formation. When- best developed, this sand rises in
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ies, forming a peculiar
high perpendicular walls, and is worn into a maze of inl
der able thicknes<s; single
and frequently highly picturesque scenery. It attain?
exposures are 200 and more feet high. ] had obs
.11 on the
Lrickaree
Republican River, from the mouth of Frenchman's F,
Fork to Rock Creek. Dr. Havdcn has given a sectio
of White
lition in
and Niobrara Rivers, in a preliminary report on Li<
W
Nebraska and Dakota (Annual Report of Captain Humphreys, Office of Explorations
and Surveys, December, 1858, p. 119); but there the strata seem to be developed
somewhat differently. Those deposits, which I have designated as Loess, correspond to
the Post-Pliocene deposits of that section, the description of which, however, scarcely
corresponds to the strata above Fort Kearney on the Platte. The difference may be
due to local influences, and the latter strata, perhaps, include the uppermost portion
of Dr. Havden s Pliocene bed, F.

::';:••;

;;:;;'

Near the junction of the North and South Forks of Platte River, the first rocky
strata were observed. They continue along the South Fork, cropping out at intervals
at one or the other side of the river, and were found most developed in Ash Hollow,
where they attain a thickness of over 2f>() feet. This series is composed of an alternation of loose, finely sandy, and of harder rocky strata, the latter consisting of fine
or coarse drift-sand, generally cemented by carbonate of lime, forming more or less
calcareous sandstones, and gritty, very impure limestones.
Partly they are coarse
sandv, partly finely earthy or even on the fracture, and a few are subcrystalline.
Their age is,* probably, the'Pliocene-Tertiary; but I have no paleontological proof of it.
They have evidently been deposited before the last great continental upheaval; while
they present such an unfinished and recent appearance, that 1 am inclined to consider
them as among the latest formations of the Tertiary period. Moreover, they appear to
answer the description given by Dr. Hay den in his above-named section, of the
Pliocene strata, F 3. I can, however, not recognize other portions of his No. F in the
formations which I have observed on that portion of Platte River.
There is no strongly-marked line between these deposits and the next one->, which
are probably Miocene.
The first rock, at the forks of Platte River, is composed of drift-sand mixed with
carbonate of lime, and partly porous and not much indurated, partly compact. It is
overlaid by the loosely arenaceous deposits described before. The porous kind was
found to contain—
Carbonate of lime
45 per cent.
Sand, silica, and some alumina
55 per cent.
In Ash Hollow these strata vary much in appearance: some are white, nearly
subcrystalline, and somewhat chalky, irregularly intermixed with loose, sandy portions;
in the purer pieces the sand is fine, and can only be recognized by dissolving the rock
in acid. Others are buif-colored, of a fine grit, coarse grit, compact, or loosely
cemented; a few are even conglomeratic.
In the most calcareous of such rocks, from various localities, I found, by analysis
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laruv masses of rh.
uniform, without a distinct >tratitication. After some time, however,
tions wear out under the atmospheric influences, while the harder one
more or less horizontal lines, are left protruding, and thus indicate t
but as the harder and softer portions are not regularly distributed
false stratification is deceptive, and apt to lead to great errors in the e
thickness and extent of the strata.
In these rocks, near the forks of Platte River, 1 found numerous
of the size of a small cherry-stone, apparently related to the living gei
have improperly been called LitJm*j>munn>, winch name belongs to a v
ing genus of plants. The same were noticed, together with a Helix, a
the mouth of Ash Hollow. On the northern bank of the South Platte
the crossing, a silieified fragment of a large bone was obtained; but
decide whether it originated from these strata or had been washed 01
a lower geological horizon, higher up the river (see below). At so
strata contain numerous concretions of sand, of a peculiar shape, part
much like bones of large animals, that many people have been deceiv
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The same strata were observed by me, in 1856, further south on Rock Creek, a
branch of the Republican River, near longitude 102°, where 1 found similar seeds, and
at some points northeast from there, on the upland, toward South Platte River. I then
was inclined to consider them as Post-Tertiary. A similar formation, lower down on
the Republican River, below the mouth of Frenchman's Fork, and thence to near longitude 97° 20', may be of the same age, or perhaps a little older. The strata on
Lodge Pole Creek, near the Pine Bluffs, present a similar character, and arc probably
of the same age, or only little older. They are, partly at least, more regularly stratified, and some of them are conglomeratic, or coarse-gTit stones; but such differences
may be occasioned by the geographical distance of the two points. There I also
found the seeds of Celtis. The more conglomeratic portion may, however, correspond
to No. E of Dr. Hayden's section.
FBOM ASH HOLLOW TO BEYOND SCOTT'S BLUFFS.

From Ash Hollow westward, the strata gradually assume a different appearance,
and instead of being calcareo-arenaceous they become more purely arenaceous, and
finallv argillo-arenaeeous. The main body of the formation is made up of the very
finest, light-brown, or buff-colored sand, with a slight admixture only of clay, just
enough to make it hold together, and stand in vertical exposures. Only the lower
strata are a little more clayey. But there are interstratiiicarious of coarser sand and
sandstones, in which the cement, however, is not carbonate of lime, and which mostly
form no regular continuous beds. These strata present numerous precipices and high
cliffs, with vertical bare walls and turreted appearance, some of winch have attracted
the attention of every traveler, and are known as prominent landmarks. On account
of the variability of their character it is more difficult to trace their superposition than
it would appear on a superficial examination; and the dip does not seem to be quite
uniform throughout, but it is generally a few degrees to the east. All my observations
combined, leave, however, no doubt that this formation is older than the Ash Hollow
series ; and the remains of animals in the lowest portion of these strata, near Scott's
Bluffs, seem to indicate that it is of the age of the White River formation, viz, Miocene-Tertiary. The total thickness of this series is probably not much less than 1,000
feet, or even more.
At the mouth of Ash Hollow the lowest 30 feet are occupied by a stratum of
buff-colored, finely arenaceous material, with no visible cement, but rather compact,
capped by the calcareous sandstones. Up the river the arenaceous bed, or beds, rise
more and more, and exhibit occasionally harder portions of the same color, like irregular rocky interstrati!icati< >ns, altlnnigh these are not very prominent. Within 14 miles
they attain an altitude of nearly 200 feet, indicating a rise of about 12 feet per mile
more than the fall of the river. In a prominent bluff there the stratification is indicated by steps or terraces in the bare escarpment, on which the sand is mostly a little
coarser and better cemented, but more in concretions and irregular seams than in distinct layers, and without changing much the uniform appearance of the face. The
upper 10 feet are compact sandstone, and the bluff is capped by some strata of the calcareous drift-stone.
Near by, a few ledges of a calcareous sandstone, with softer
interstratifications, were also noticed near the water-level.

Farther o n more ] •ock\
continues unci langed, ; is ap
la,
exposm
'the^pearl nee migl
mis' and co
lor of the reK'kconti
The Com•t-house Rock
mi les south of the rive r, on
1. 10 feet, m iddle fin.i-gra!
2. 40 feet arcmaceous stmt

2-

5.
(3.

10 feet more solid, and a little coarser sand Btone.
50 feet fine, loose material, lik e No. 4, wit hthe two white chalky strata
•stance, and a stratum' of co;iirser Loose
there is a good deal of ca

7. 105 feet finely arenaceous strala ., with inters [ratifications of more argillo-< arenaceous
8.

30 feet buff-colored argillo-areiaaceous shahBS, containing far more sand
Three hundred and live feet
altitude above Lawrence F« >rk, which
would probably correspond to 450
Hatte River.
The Chimney Hock is about 11 miles, in a straight line, distant from
house Rock, in west-northwesterly- direction. About 2 miles from the riv er it rises
above the sandy hills, presenting \i huge coluimi on a conic base. It is remarkable
how this slender spire of rather s oft rocks co uld have been preserved in iits isolated
position, while the same formatio n, all aroun d were demolished. Its up] >er part is
cleft asunder, and threatens to fall down. Thair it has been higher, and the uppermost
portion has been destroyed, withi n the niemc try of now living men, may be no idle
story. The masses of rock which cover the b>a>e correspond to those of t he highest
mney. A

Chimney Rock, partly, where I could not climb higher there, from the corresponding
strata of these bluffs, which exceed it in height by 130 feet :
a, ISO fed—the top of the hinf nor altogether well exposed.
1. 130 feet loose, grayish, and buff-colored sandstone, of a middle tine grain, irregu
larly interspersed with concretionary masses of a harder sandstone, and with
more regular, thicker seams of it, generally forming steps in the slope, 10 to
15 feet apart. The lowest 30 feet form one step, with only a Ledge of such
rock on top, besides the irregular masses which are dispersed through it.
b. 115 feet—the chimney it-elf with a diameter of about 50 feet at the base, and
only slightly tapering upward.
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5 feet, light brownish-gray, loose, middle fine-grained sandstone, with some
harder seams, especially on top, where there is also a thin calcareous ledge,
like 9.
10 feet, similar loose, middle fine sandstone, free of harder seams and concretions, and of light brownish-gray color.
| foot, seam of hard, finely-grained sandstone, of irregular thickness.
12 feet loose sanclstone, like 3.
30 feet, like 2, with irregular, harder seams and concretions, capped by such
a harder ledge, varying in thickness from J to 1J feet.
J foot bluish-gray, not very compact, sandstone.
7 feet like 3.
J foot white seam, areno-calcareous, partly chalky, partly sul(crystalline.
12 feet, like 3.
£ foot, white seam, like 9.
15 feet, like 3.
1 foot, like 3, but dark gray.
19 feet, like 3, but light gray and laminated.
2 feet, like 3, in places more or less whitish and slightly calcareous.
c. 223 feet—the conic base and the pedestal.
45 feet; dark buff-colored, purely arenaceous shales, so largely developed in the
sections given above, and forming also the pedestal.
110 feet; the same, light buff-colored.
8 feet; white, very light rock, chalky and irregularly interspersed with fine
sand. It is a mixture of sand with silicate of lime, and quite similar to the
rock from the South Platte, an analysis of which has been given on page 261.
60 feet, like 17 ; the upper portion more argillaceous.
d. Below the base in a ravine.
35 feet, like 7.
5 feet middle fine, gray, loose sandstone.
The total altitude of the' Chimney Rock from the base is, therefore, 338 feet; that
le whole section 506 feet; and the elevation of No. 21 above the river may be put
n at 60 or 100 feet.
The ' Khite strata] n, No. 18, may still be seen at the foot of the Perpendicular
I
Bluff, sum e miles farth er west. In Scott's Bluffs it is a few feet abo ve the
d in the gap.
Belm
find the b >uff argillo-ai •enaceous strata, No. 19, but here rather mo
rrespond to those enumerated above. The 1 .eight
stratum In ere is estima ted at 200 feet above the river, about the s ame a
Rock; the stratificatioi i, therefore, appears to correspond to the fall
total altih ide of Scott't j Bluffs is about 525 feet, including nearly tl ,e win
ceding set •tion, and so me lower strata.
The
ml aren.(-argillaceous shales continue down
stratified i srith a few i rregular seams of calcareous or harder and enarl!
material. In these st rata highly-interesting organic remains ha^ •e bee
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lately—fossil turtles and the bones of various mammals. Traveling in forced marches,
we were unluckily prevented from collecting much. Some of the bones were submitted to the eminent osteologist, Prof. Joseph Leidy, of Philadelphia, who kindly
volunteered in examining them. He recognizes them as belonging to Drinistis fclimi,
a large carniverous animal related to the weasel, and to some ruminant pachyderm,
perhaps Oreodon, which both, like the turtles, occur also in the Miocene formations of
the bad lands of "White River. The lithological character of these strata seems, likewise, to be similar, and indications are strong that both formations are of the same age
and have perhaps been deposited in the same basin.
In the banks of a ravine, in the lowest strata of the above section, the bones of a
huge animal have been found. A Mr. W. W. Wright, of .Minnesota, discovered them.
and brought to Fort Laramie two leg bones, nearly complete, each over 30 inches
long, and a femur. When we passed there on our return, Captain Simpson caused
some excavations to be made at the same spot, and we obtained a large shoulder-blade,
some vertebra1, ribs, fragments of the ivorv of a large tusk, Sn\ Unfortunately the
bones are in a friable condition, or else probably a large portion of the skeleton could
have been secured. Although their state of preservation differs from that of the remains
of the smaller animals, which are silicitied, the former are apparently of the same age,
or rather slightly older.
The fossiliferous strata are among the lowest of this series. The next outcrops
which I observed on the river present a different character.
If we compare again the above-mentioned section of Dr. Ilavden with the formation which we have just described, we find that, although they are not exactly alike,
still they show a marked resemblance. The strata in the lower portion of Scott's Bluffe
correspond to his turtle and Oreodon beds, B; the next higher one to his C, with the
difference, that we find the calcareous matter more concentrated in a few heds; and 1)
is represented by the upper portion of the Chimney Rock section. Dr. Harden estimated the thickness of B, C, and D at 480 to 580 feet. On Platte River the"thickness
of this formation is much greater, but then we may have there his bed E, which is
between 180 and 200 feet thick, replaced by more finely-grained deposits. If that is
not the case, then F must be wanting on the Platte, while farther southwest, on Pole
Creek, it is again considerably developed. Dr. Ilavdeifs extensive collections have
led to the conclusion that all these beds are probably of Miocene-Tertiary age, and the
stratigraphical evidence, which alone I can adduce, does not conflict with this opinion.

Above Scott's Bluffs still lower strata gradually rise to the surface. They presc
a decidedly different appearance, but were only seen in scattered outcrops, mostly
no great extent. They are made up of a series of variegated, green, gray, buff, whiti>
and reddish argillaceous and arenaceous shales, alternating with sandstones, and soi
few limestones; and their age must be the Lower Miocene or Upper Eocene. They n
probably the same formation which has been observed on Platte River, some distan
above Fort Laramie, and may correspond to the Titanotherium bed, No. A of Dr. Hit
den's section, which he provisionally considers as Miocene. Future investigation c
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only furnish the elements from which the actual age of this formation can be determined.
The sandstones are partly similar to those in the upper part of the Chimney Rock
section, compact or friable, partly more coarse-grained, in consequence of the vicinity
of the mountains, which must have existed, although in different profile, at the time of
their formation. The few intercalations of limestone do not preserve a uniform character. Some are highly compact and brittle, with an even or conchoidal fracture, and
full of seams, and irregular secretions of agatized silex or opal; others are subcrystalline or granular; still others slaty. In an argillo-calcareous ledge in such limestones,
•23 miles below Fort Laramie, I found some fossils, Pl«n<»l'i*, DmUtUum (?), «ind impressions of long, narrow leaves, probably of some grass.
Nearer to Fort Laramie I noticed prominent outcrops of-a coarse, conglomeratic,
brown drift sandstone, portions of which contain pieces as big as a hen's egg^ and even
larger. It overlies light buff, finely-arenaceous shales, such as are so extensively developed farther down the river, and is capped by a light-gray, fine-grained sandstone.
These are probably local deposits, and of more recent date than those mentioned last.
Captain Stansbury noticed considerable exposures of the same rock up Laramie River.
At the junction of this river with the Platte, near Fort Laramie, the hills are made
up of finely arenaceous strata, light-gray, and partly white, from a large percentage
of calcareous matter. Some of these are much like the white stratum in Scott's Bluffs
and Chimney Rock; others are coarser calcareous or siliceous sandstones, containing
concretions or irregular ledges of more compact sand-rock, like the upper members of
the Chimney Rock section, and they may perhaps be of the same age, viz., Miocene;
but some miles*above the fort, and wherever observed farther west, they left the impression upon my mind that they must belong among the most recent Tertiary deposits, and
are, perhaps, of the age of the Ash Hollow series, to which they there bear considerable
resemblance, and which is probably Pliocene, or that they are partly even more recent.
1 did not see them capped by any other beds, but they everywhere hold the highest
position, either on top of the hills or filling depressions in the older rocks, and are only
modified by the latest erosions.
At various points along the eastern foot of the mountains, south of the North
Platte, lignites have been discovered, as [ have been informed by several officers of the
Arm}-. Not having seen them myself, I cannot determine whether they form the continuation of the extensive lignite deposits higher up on Platte River, which underlie
the gray, green, &c, argillaceous shales and the sandstones described above; or, if they
have been formed in a different basin; nor whether their age is the Cretaceous or the
Tertiary.
GEOLOGY.

The character of the surface deposits everywhere reflects that of the substrata.
As the formations of this district are prevailingly arenaceous, so are also the soils. As
far as the "Bluff" formation extends at the eastern end of the section, the soils mostly
contain all elements of fertility, but are rather too light and dry; and as the quantity of atmospheric precipitation also decreases westward, the limits of the arable district are reached very soon. Still, large areas are covered with a good and dense
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growth of various grasses, among which the short but highly nutritious buffalo-grass,
Unrhlnt </<« ii/lohhs, and a similar one, Boatehna oligostachia, are particularly worth
mentioning. During the summer months they would afford fine grazing to innumerable herds, especially of sheep. Such is the case in many parts of the district, wherever the soil has a slight admixture of clay; but many hundreds of square miles are
too sandy or gravelly to produce much of these nutritious grasses, and must be considered as utterly worthless. The country between Ash Hollow and Scott's Bluffs is
of this nature, as are also large areas on the uplands at a distance from the river, along
Pole Creek, &c.
The flat river-bottoms in the neighborhood of Fort Kearney are prevailingly sand}'.
Near the river the upper soil was found only 6 inches deep, light arenaceous and mixed
with humus, and of fair quality; the next 4 inches consisted of such soil mixed with
much sand, and the subsoil, from a depth of 10 inches down, was composed of nearly
pure river-sand, with only little clay. Everywhere about there water can be struck
at a depth of a few feet, and therefore the soil is kept moist, and coarse1 swamp grasses
grow abundantly. Tillage will succeed there to some extent, and will be made to pay
on account of the lively local demand of the passing traffic.
The most promising point for agriculture on that line is a limited space near the
forks of Platte River, at Cottonwood Spring. At Fort Laramie the soil is dry, sandy,
and poor, and but little can be grown, the more so because the season is very short,
with late frosts and early snows. Small grain could probably be raised at various
points in that neighborhood with the aid of irrigation. The same will apply to some
valleys at the immediate foot of the mountains, off the main road.
The scarcity, and over-long stretches, utter absence of timber or fuel <^t' anv kind,
except the dung of animals, have frequently been noticed. Lignite has been found
in various localities south of the road, along the foot of the Rocky Mountains, but not
near the road, and I have not had an opportunity to examine it; it is probably similar
to that of the next section.
Building-material is very scarce in the eastern part of this district, but in the
western part, at numerous points, rocks can be quarried, some of which will bear any
weight, while others are fit only for light masonry. Part of the houses at Fort Laramie have been built of adobes, and such can be made wherever the strata are slightly
argillaceous.
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THE DISTRICT OF THE ROCKY MOUNTAINS.
GKNKRAI, CONFIGURATION AND GEOLOGICAL FOK.MATIoNs
IliNKnl^ Koi K>. OK \NTTKS, GREENSTONKS-PERIOD OF THEIR ERUPTION—M ETA MOR I'M It.' SCHISTS-STRATIFIED ROCKS OF THE
PALEOZOIC AiiK-SlLUKIAX, DEVONIAN, CARBONIFEROUS, AND PERMIAN FORMATIONS-STRATA
OK DOIHTEFE AGE-TRIASSIC AND JURASSIC FORMATIONS-JURASSIC STRATA IN THE BLACK
HILLS AND ON PLATTE RIVER NEAR THE RED BUTTES—SECTION OF THE STRATA—THEIR
RELATION To THE CRETACEOUS FORMATION NEAR LA BONTE CREEK—SECTION OF THE TRL
AS8IC ROCKS —THEIR RELATION TO THE JURASSIC AND CARBONIFEROUS STRATA — EVII•EM E
OF THEIR TRIASSIC AGE-( KETACKors FORMATION—LIGNITE FORMATION—ITS LITHOLOGICAL
CHARACTER- ITS AcE- SAME FORMATION FARTHER Sol HI— TERTIARY FORMATIONS OF DIFFERENT A<JE- ECONOMICAL GEOLOGY- AGRICULTURE - BUILDING-MATERIALS — COAL, IRON,

This section comprises the country from the eastern foot of the Rocky Mountains
to the divide between the waters of the Atlantic and Pacific Oceans, from Fort Laramie to the •South Pass. The Rocky Mountains in this latitude do not form those compact mountain masses, rising abruptly to a great altitude from a narrow base, and presenting nearly insurmountable barriers, as they do farther south at the Parks; but they
have divided into various branches, trending mostlv in a western or northwestern direction, and thus they have decreased in altitude and flattened out. There are some considerable elevations, such as the system of the Laramie Peak and the Wind River
Mountains, but most of the ranges, although generally presenting bare and rugged
declivities, form only quite narrow spurs, which at numerous points fall off entirely,
and at others lose their rugged character, and only appear as gentle upheavals of the
stratified rocks, with broad, flattened crests. Between these ranges the country is
comparatively level, and partly covered with nearly horizontal deposits, and even
where it is rough and broken it can scarcely be called mountainous, and presents a surface configuration very different from what it is generally supposed to be in the region
of the Rocky Mountains.
The mountains are partly covered with a thin growth of pine, but near the road
most of them are entirely bare of timber, or nearly so, and frequently they exhibit
rugged walls of granite or other rocks, with scarcely a particle of soil or detritus upon
them. The flat portion of the country is an extensive sage-barren, but there is grass
along the creeks, and more of it is scattered on the uplands between the sage. The
latter grass is of a highly nutritious kind, which the animals like very much, even
when it is dry.
Although the main emigrant-route to ('alifornia and Oregon passes through this
section of country, little has hitherto been known of its highly interesting geological
features. Besides igneous rocks of different age and metamorphic strata, there are
Silurian, and probably Devonian, Carboniferous, Cretaceous, and Tertiary formations;
and we have, moreover, found decidedly Jurassic strata, which seem to be developed
here over a considerable area. A short time ago the first indications of Jurassic formations have been observed on an expedition under Lieutenant Warren, Topographical
Engineers, in the spur of the Black Hills north-northeast of Fort Laramie, by Mr.
Meek and Dr. Hay den; and farther west, near the junction of the Wahsatch and Uintah
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Mountains, I found more indications of rocks of this period (see section IV), which,
therefore, must have a wide range. As they contain highly fossiliferous beds, it is
remarkable that they have never been noticed before. Underlying these Jurassic
strata there is a gypsum-bearing formation, mostly made up of red, shaly sandstones
which in all probability belongs to the Triassic period.
All the strata of this district, even the most recent of the Tertiary formations, have
undergone some dislocations, but these latter, like the Tertiary formations of section
II, have been raised uniformly as a whole, and overlie, nearly horizontally, the older
rocks.
The mountain ranges mainly consist of the upheaved older formations, which
have partly been considerably altered, in connection with igneous and lnetamorphic
masses, while in the valleys the more recent strata predominate. We find, however,
Cretaceous and Tertiary strata crowning some of the main divides at South Pass,
Bryan's Pass, &c.
THE IGNEOUS ROCKS.

Effusions of igneous masses have taken place in this district at different times,
partly at an early period, probably toward the close of the Paleozoic era, partly at a
much later date. We have evidences of it in the unconformable superposition of the
strata of the various periods, combined with the difference in the miueralogical character of the eruptive rocks. These belong to at least two quite distinct groups, the
granitic group and the greenstones.
Granites, composed of feldspar, quartz, and dark-colored mica or black hornblende
and granitic syenites, closely related to them, form the main body of the eastern chain
of the Rocky Mountains south of Fort Laramie, between the North and South Platte,
and much farther on. Similar rocks are extensively developed near our route. They
were observed in the mountains of the Laramie Peak system, on the divide between
Hitter and Horseshoe Creeks, and farther west, near Prele ('reck; also in the mountains south of the road, west of Deer Creek. They entirely form the Rattlesnake
Mountains from near the mouth of Sweetwater River to the Three Crossings, and part
of the Sweetwater Mountains. According to Colonel Fremont, the Wind River Mount
ains have also a granitic center.
The granitic rock from Horseshoe Creek appears to be composed of reddishwhite orthoclase, milk-white oligoclase, quartz, and black mica, which are the normal
elements of true granites. That from the Sweetwater Mountains and Rattlesnake
Mountains is quite similar, and nearly all the specimens obtained from rocks in situ
present the same appearance. This, as well as the parallelism and close connection of
these ranges, indicates that they are only different spurs of one mountain system. A
specimen from Independence Rock contains whitish pellucid orthoclase, a little white
oligoclase, much quartz, and greenish-black mica; also some particles of specular or
magnetic iron-ore, a frequent occurrence in connection with the eruptive rocks of this
district. Only at two points I observed somewhat different granites forming small
outcrops.
Among the loose drifted pieces of granitic rocks we find a great diversity of
color and composition. They seem to originate from the neighboring mountains, but

EXPLORATIONS ACROSS THE GREAT BASIN OF UTAH.
11 were observed in situ. With them I found pseudomorphous greenz, shaped after feldspar. Near the South Pass I noticed fragments of a
ining white mica. As I have not seen any similar rock in these mountn bowlders at Bryan's Pass, southeast from the first locality, and again
the same direction on Cache-la-poudre Creek, a tributary of South Platte
ose that such granites form part of the western branch of the Rocky
standing from the Park Mountains to the Wind River Mountains. On
of South Pass I observed, however, granite, /;/ situ, similar to that of the

• are composed of white feldspar and green horni the diorites. Some of them are finely crystalline,
e distinguished. In others the hornblende prevails
i only be seen on the weathered surface of the rock,
form a homogeneous mass of dark greenish-gray
mixture of the white with the green mineral, the
These latter rocks can easily lie mistaken tor basalt, and I should not be surprised
if most of the rocks in these mountains which have been described as basalts should,
on a closer examination, be found to be such dioritic greenstones. The lithological
character of part of these greenstones, especially of the latter description, is such that
loose pieces of them cannot well be distinguished from metamorphic slates, hornblende
slates, and the like, and their eruptive origin is only proved by their position in dikes.
Similar rocks, which are evidently metamorphic, occur on our route and in the adjacent districts. On Horseshoe Creek I noticed pieces of a hornblende rock, with a
peculiar concretionary structure like the " schaalstein" of Germany, in which the
hornblende seems to envelop numerous small concretions of the size of lentils, and
which therefore presents an undulated surface. If not found together with other hornblende rocks which appear to be eruptive, I would at once put it down as metamorphic : but, under the circumstances, not having seen it in situ, I hesitate to express a
(iivenstones have been observed at various points, between Horseshoe Creek and
tiie Pocky Pidge, a short distance east of the South Pass. They are best exposed on
Sweetwater River, in the Rattlesnake Mountains, where they cross the granite in
numerous dikes, mid can easily be seen on account of the bareness of these mountains.
At Devil's Gate I noticed one on each side of the road, and several others near the
Gate. One vein has, in former times, filled a large portion of the gap, and may have
given origin to it by its disintegration.
From the limited number of observations which could be made in regard to the
relative position of strata of different age and the igneous rocks, it has not been possible to determine the exact period of the eruption of the granites and greenstones.
The granites are undoubtedly very old. Similar rocks in the eastern hemisphere are not
positively known to have disturbed any other than Paleozoic formations, and this seems
also to be the case here. The Carboniferous strata have certainly been tilted by the
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granites, and have been altered in consequence of this eruption. As I could not trace
the limits between them and the strata which we refer to the Triassic. formation, I
cannot decide whether both hold the same relative position to the granites or not, hut
I am strongly inclined to the opinion that the Triassic rocks are not directly tilted
by them.
Other disturbances of the strata succeeded at various times in connection with the
changes of the'formations. At some points the Triassic, Jurassic, Cretaceous, and more
recent strata appear to be conformable: at others, however, we iind evidences that
upheavals and erosions have taken place in the meantime, and the period of the last
general continental upheaval is the close of the Tertiary era or even Tost-Tertiarv, of
which the position of the more modern Tertian' heds atlbrds conclusive proof. It is
doubtful whether more than one of these disturbances was accompanied by outbursts
of eruptive masses within this district, as we have not observed any plutonic rocks of
a more modern appearance than the granites, exc(pt the greenstones. The origin of
the lattermost probably coincides with a second great uplifting of the Rocky Mountain
chains, which seems to have occurred toward the close of the ('retaceous or early in the
Tertiary period, while the last great changes of the level do not seem to have been
accompanied by any violent disruptions of the strata and outbursts of eruptive masses
in this section of the country.
THE METAMORPHIC ROCKS.

Many of the older formations of this section have undergone considerable changes
in their lithological character, by the immediate influence or secondary consequences
of the eruption of the igneous rocks; but completely metamorphosed strata or originally crystalline schists are extensively developed only in the western part of this section, between the Three Crossings of Sweetwater River and the South Pass. On Sweetwater, above the crossings, I observed mica schist, mainly composed of dark-colored
mica and quartz, with a laminated texture, also gneiss, made up of white oligoclase,
quartz, dark-colored mica, and hornblende (?) with a coarse crystalline granitic texture, and other rocks of a similar character; also some hornblende rocks which may,
however, be of eruptive origin. On the Rocky Ridge, east of the last crossing of Sweetwater River, I noticed more outcrops of gneiss (and perhaps granite?), and some of
the hornblende rock ; but the western portion of this ridge appears to consist chiefly of
argillaceous and silico-argillaceous schists, part of which assume a micaceous character,
without, however, changing into mica schists. They continue westward, and form
numerous outcrops on the eastern slope of the South Pass, until they disappear beneath
the capping Tertiary strata. According to Colonel Fremont they thence extend northwestward in the Wind River Mountains.
Similar metamorphic strata, but especially a hornblende slate, are extensively developed some distance south of our route, in the Medicine Bow Mountains. Tn the
eastern portion of this section, at least near the traveled road, there are only i'ew indications of metamorphic strata. I have mentioned that some of the hornblende rocks
near Horseshoe Creek may belong to that series, and perhaps also some south of the road,
near Prele Creek, where I observed a curious alternation of granite, a crystalline or
compact greenstone or hornblende slate and quartz rock.
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STRATIFIED ROCKS OF TIIK PALEOZOIC AGE.

Strata which evidently belong to the older formations have been observed at
numerous points, tilted by the igneous rocks; but few of them contain fossil remains,
the traces ot which have mostly been obliterated by a beginning metamorphosis. Thus
Silurian formation.—I have not observed myself any decisive proofs of the existence of the Silurian formation in this district; but some time ago an unquestionably
Silurian coral, Hahjs'drs catninfata {('atniipora rscharoidcs), was found by Mr. Drexler at
the Rocky Ridge, a few miles north of the main road. This fossil is generally confined to the upper division of the Silurian formation, and has hitherto been found only
in a few specimens lower down, in the upper portion of the Lower Silurian formation.
This coral of Mr. Drexler is the first Fpper (or Middle) Silurian specimen ever found
in the far West. As Dr. Itayden has recognized the Potsdam sandstone, which is at
the base of tin- Lower Silurian, or probably more correctly primordial, farther east in
the Black Hills, north of Fort Laramie, (Prel. Report of Lieutenant Warren, Top.
Lug. Doc., 1858-1859), we may presume that the Silurian formation occurs at intermediate points along the mountains, hut has not been recognized on account of the
Devonian formation.—As yet it is not certain whether the Devonian period has any
representatives in this section of country. We find it stated in Captain Stansbury's
report, that, West of La Bonte Creek, some fossils were obtained which appeared to be
Devonian, but we are now able to prove their Jurassic age.
Near the Medicine Low Butte, at the southeastern extremity of the Laramie Plains,
I found, on a previous expedition, a loose, drifted mass of rocks, full of fossils. Dr. B.
V. Shumard, who examined them, expressed the opinion that they were Devonian. He
says (Kxpl. of Lieut. F. T. Bryan, Top. Eng., 1856, Rep. Sec. of War, 1857): "They
are Paleozoic types, belonging to the genera 8pirifary Chonetcs, Ortlds, Orthoceras, Conocardium, &v. They were very badly preserved, and their specific character almost
wholly obliterated. From their general appearance, however, I am strongly of the
opinion that they represent the Devonian period." As, heretofore, no strata of that age
had been observed at any point of the far West, there was still room to doubt the correctness of this conclusion: but since this expedition has proved an extensive development of Devonian strata in Utah Territory (see section V), we may well presume that
a more detailed examination will reveal their existence also in this section.
Carboniferous formation.—Rocks of the Carboniferous formation have been observed
at several points in the eastern portion of this district. They had first been recognized
by Captain Stansbury and Professor Hall, and contain the same organic remains as the
Upper Carboniferous formations in the Mississippi Valley. Fossils of this age have been
found at the following points along the route:
1. At the Warm Spring Creek, about 13 miles west of Fort Laramie, where limestones are quarried for the use of the fort. The rocks are hard, brittle, mostly subcrystalline, altered limestones and marbles, partly siliceous. They are gray, or variegated gray and red, and contain numerous Ihwhiojtoria, especially Pmhu-tM, also Corals,
and joints of Crinoi'ka, &c.
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2. On North Platte River, some 15 miles above Fort Laramie, and some miles
farther west, where the road strikes Horseshoe Creek. The rocks there are partly like
those of the quarry, partly siliceous altered sandstones, etc.
of the road, not far from Prele Creek.
Similar rocks arc considerably developed near these localities, but have not furnished any fossils to our collection.
Permian formation.—Hitherto in this part of the Rocky Mountains no strata have
been conclusively identified with the Permo-Carboniterous formation of the Eastern
Kansas or the truly Permian period.
Strata of generally much altered rocks, the exact age of which could not be determined on account of the scarcity or total absence of fossils, but which apparently belong to the Paleozoic periods, are largely developed in the mountain-ranges of this district. They cap the granites of the Black Hills, far north and south of Fort Laramie.
On our routes, we found them on the Platte River, from some miles above Fort Laramie to the upper end of the canon near the first crossing of the river road. Part of
these rocks have already been mentioned among the Carboniferous. 1 noticed highly
altered light-colored sandstones, partly calcareous, or veined with agate, siliceous limestones with secretions of flint ami jasper, marbles of various colors, some purple sandstones, &c. They contain traces of fossils, but more perfect ones were only obtained
at the localities mentioned above as Carboniferous. Such rocks also crop out at numerous points south of the river, and toward Laramie Peak. On the upper road we find
them on Bitter Creek, and on the mountains east of La Bonte Creek.
On La Bonte Creek, some distance south of the road, strongly tilted rocks form
several ranges of hills, parallel to each other and to the higher mountains in the south.
They present a uniform dip off the latter, and, therefore, steep escarpments in one
direction, and more gentle slopes in the other. Sandstones prevail there of white, gray,
and brown colors; others are purple or dark brick-red, the latter mostly rather soft.
They are interstratitied with arenaceous and argillaceous shales and slates; gray, green,
bluish, reddish, &c. While the sandstones form the hills, the shaly strata have been
more easily eroded, and correspond to the intervening valleys, wdiich are partly occupied by more recent Tertiary formations. They trend generally to north-northwest,
and dip strongly to east-northeast over 60°, and at some places they are even vertical.
Near the road the trend and dip are much disturbed by local manifestations of the
subterranean agencies. A short distance from La Bonte Creek we find formations
which underlie Jurassic strata, and are provisionally referred to the Triassic period;
and the question arises whether these sandstones and shales are not, perhaps, of the
same age, or hold an intermediate position between them and the more calcareous
portion of the Carboniferous formation. Further west, near Prele Creek, the mountains south of the road are mainly composed of gray and white and some light red and
purple sandstones, with few interstratineations of slates and pure or siliceous limestones. Their dip is variable but strong. They are apparently also Paleozoic. Captain Stansbury obtained there some Carboniferous fossils. The valley of Platte River
is generally occupied by more recent formations, and the higher mountains with the
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older rocks are several miles distant. Near Dear Creek, and for some distance west
from there to the Red Buttes, they are partly granitic, but mostly composed of
upheaved stratified rocks. At the lied Unites we find more Triassic outcrops.
The mountains south of Sweetwater River, west of the Devil's Gate, are also
mostiv granitic, with altered Paleozoic rocks on their slopes. On the east side of the
Rocky Ridu'e 1 found the last outcrops of this age. They are then succeeded by metamorphic schists.
TRIASSIC AND JURASSIC FORMATIONS.

To within a short period it has been problematical whether the Jurassic and
Triassic formations were represented in the territory of the United States, although
Middle Jurassic strata are known in the Russian territory, on the northwest coast of
this continent. Their discovery was repeatedly claimed, but every time it was found
that a mistake had been made. Although some of the strata which Mr. J. Marcou
described as Jurassic and Triassic are, perhaps, of that age, still he based his conclusions chiefly upon fossils which have since been recognized as Cretaceous forms,
and nearly the whole area which he colored upon his map indiscriminately as covered
by those formations, is now well known to be Tertiary and Cretaceous.
On an expedition under command of Lieut. G. K. Warren, Topographical Engineers, in the year 1857, Dr. Hayden collected, in the Black Hills, north of Fort
Laramie, a series of fossils, in Avhicli he and Mr. Meek recognized the Jurassic formation. The full report of this exploration, and of the highly interesting geological
discoveries connected with it, has not been published yet, but a short account of them
lias been given in a "Preliminary Report of Lieutenant Warren, Washington, 1859,
Doc, Secretary of War," and in a'paper read before the Academy of Science of Philadelphia, March, 1858.
Our observations fully confirm the conclusion in regard to the Jurassic age of
that formation. At various points I observed strata whicli are evidently coeval with
those described by Dr. Hayden, and occupy an analogous position between the Cretaceous and older beds. A few of the fossils, of our collection, a full description of
which is given in the subjoined report of Mr. Meek, are identical with those of Dr.
Hayden, while we have, also, several new ones which, like his, are closely allied to
European Jurassic forms. The only disputable point is now, to which horizon of the
Jurassic series these strata correspond Mr. Meek suggests that they are Liassic, basing his opinion chiefly upon the similarity of several of Dr. Hayden's fossils with
European species of that age, while our fossils, although from strata which apparently
form the continuation of those observed by Dr. Hayden, seem to be more closely
related to Middle Jurassic types. We have an Ostrea, scarcely distinguishable from
0. Marslm (0. Engehnanni, Meek), a leading type of the Middle Jura of Europe;
while a Pec-ten is very similar to P. lens (P. hellastriata, Meek), which does not occupy
a distinct horizon, and furnishes, therefore, no proof pro or contra. Bdemnltes densiis,
Meek, has a slight ventral groove, and is thus allied to the Canalkulati whicli are
characteristic of the Middle Jurassic formation, and it is perhaps not distinct from B.
eccentric us, Blainville, of that period. In order to settle this question of age it will,
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however, be necessaiy to wait until more complete collections of fossils and accurate
sections of the strata can be procured.
All the Jurassic fossils which I obtained in this section of the country were found
on North Platte River, close below the Red Buttes, within a few feet of each other.
in some strata highly charged with organic remains, and which reach the surface at
the lowest central point of an anticlinal exposure. A combination of local upheavals,
which cause abrupt changes of the dip, both in direction and degree, and the disconnection of the exposures, prevented me from obtaining a complete section, and from
tracing the limits between the Jurassic and older formations; while the overlying
strata, at a greater distance from the axis of elevation, have such a slight dip, and are
mostly covered over so much with soil and detritus that their succession and relative
superposition are not perfectly plain. The difficulty is increased bv the scarcity of
fossils, of which I did not notice any between the point mentioned and a locality 7
miles lower down the river. The succession of the strata along the river, as far it
could be observed, is the following, beginning about 7 miles below the lied Buttes:
1. Dark gray and blue argillaceous slates and marls, with harder seams and concretions of argillo-calcareous marl, the hitter mostly inclosing fossils, ()sfrc<< <t»H/r.sta,
TJaciiHtc?, and a fine new Inoceramus, of great size, /. Siuipxtuti, Meek. Fissures of the
rock are thickly coated with slender silky crystals of gypsum. These beds, forming
an exposure of about 70 feet thickness, evidently correspond to No. Ill of
the Nebraska Cretaceous section of Messrs. Meek and Hayden, and appeared to be
horizontal.
2. A gap probably corresponding to more clays and marls.
3. Sandstones, heavy-bedded, light-colored or brown, and ferruginous, passing
down into thinly stratified, partly shaly sandstones, ami still lower into brown and
.gray arenaceous shales, with some seams of sandstone. The observed thickness
exceeds 100 feet, and may be much greater. The dip is very slight to the east.
These sandstones closely resemble those of the Lignite formations, as well higher up
as lower down on Platte River. I did not notice with them any beds of coal, but
numerous imperfect marks of fossil plants.
4. A great thickness of sandstones, like the upper ones# of No. 3. Underlying
them conformably, there are—
5. Dark bluish-gray, apparently altered shales and slues, with irregular seams
and concretionary masses of black limestone, which have an even fracture and are
hard and very brittle, as if they had passed through a kiln. Seventy feet or more.
6. A remarkable bed, 6 feet thick, of a light greenish-yellow argillaceous substance, which is unctuous to the touch, and readily imbibes water, which renders it
highly plastic. It contains gypsum in single crystals and alkaline salts.
7. Over 150 feet more of the dark shales and slates, like 5, with efflorescences of
gypsum on the fissures.
8. Sandstones, conformably underlying the shales, of considerable thickness.
1). Shales and slates, dark bluish-black, or light-colored, variegated gray, red,
About 1UO tee
green,
beds of brown and gray sandstone, partly slaty, laminated, and calca-
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reous, and changing into a gritty, impure limestone. It is fetid, from a large amount
of organic remains. This is the rock just referred to, in which I found the Jurassic
fossils. It contains one or two species of lirfnmiitrs, Pciitacriiuts, Jh-iitafimn, two Pecten,
two Ostrra, a dn/phffa, some indistinct fragments of other AcepJiala, and also what
appears to be worm-tracks.
11. More shales like 9.
The relative superposition of these strata is not altogether plain, as I have stated
above, and from this enumeration of their geographical succession, together with my
other field-notes, two different geological sections may be formed. I am not positive
which of the two is the correct one. The main point upon which the question hinges is
whether Xos. 3 and 4 are Upper Cretaceous, corresponding to the Cretaceous sandstone
and Lignite formation higher up on Platte River, or if they are Lower Cretaceous, corresponding to No. 1 of the Cretaceous section of Nebraska, of Messrs. Meek and
Hayden.
If the latter view is correct, then the strata appear to be enumerated in our section above in the order in which they actually overlie each other, beginning with the
highest. The dip, although slight at that point, appears to be uniformly in the same
direction.
Dr. Hayden, in the paper mentioned above (Proc. Acad, of Phil, March, 1 s;>x),
gives a section of the strata near the Black Hills, in which he assigns this same position to a series of rocks very much like our Nos. 3 and 4. He finds in them, besides
indistinct vegetable remains, also seams and layers of dark carbonaceous matter or
impure lignite, which I did not observe in Xos. 3 and 4 below the Red Buttes, although
lignite may, perhaps, exist in those strata. I found seams of it a few miles west from
there, which may possibly occupy this horizon.
Farther west, in the Wahsatch
Mountains, I have also observed a considerable sandstone formation containing some,
beds of brown coal, overlying Jurassic strata (see section IV).
The few fossils
found there point decidedly to the Lower Cretaceous, (or, possibly, even Jurassic) age
of that series, and although differently developed, according to local circumstances, it
is most likely coeval with Xo. I of the Nebraska section. These observations, showing that the sandstones at the base of the Cretaceous formations of Kansas and Xebraska
extend with increasing thickness to the western limit of the secondary formations in
these latitudes, corroborate the opinion that Nos. 3 and 4, althougli no fossils have
been found in them from which to determine their age, may represent that same
horizon.
Nos. 5 and 7 of the above section evidently belong together." As no fossil remains
were noticed in them, it must be left to further investigations to decide whether they
are Jurassic or Cretaceous. In their lithological character they resemble the following Jurassic strata.
The stratum No. 6 is unlike any common rock or shale, and its present condition
seems to be due to chemical agencies. I would certainly consider it as quite local, if
I had not seen exactly the same substance, in connection with similar shales and slates,
on a previous expedition under Lieut. F. T. Bryan, Topographical Engineers, some
80 miles south from there, near the Medicine Bow Buttes. In a piece of it, which had
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lost all its soluble parts, gypsum, &c, I then found 30 per cent, of alumina, 51 to 5f>
per cent, of silica, traces of calcia, and much water, which was retained with great
force, even when the mineral was heated.
Nos. 8 and 9 then probably correspond to the lowest portion of No. 1 of the Black
Hill section, while No. 10 is lithologically similar to Dr. Hayden's A, the highest bed
which he considers as Jurassic.
On the other hand there are so many local upheavals in the neighborhood of our
section that it is not necessary to consider the strata as altogether conformable. Our
No. 1, corresponding to No. Ill of the Nebraska Cretaceous section, may be an outlier;
it has not been observed anywhere lower down on the river. Nos. 3 and 4 may represent the sandstone formation with lignites of the tapper Cretaceous age, of Nos. IV or
V of the Nebraska section, which is most characteristically developed farther south on
the North Platte, and of which more will be said below. That no beds of coal have
been seen cropping out is no proof against their existence, and, besides, the beds of coal
are not uniformly distributed throughout the whole thickness of that formation. Nos.
5, 6, and 7 are precisely like some strata which I had, in 1K5G, observed near the
Medicine Bow Butte, resting there upon a gritty limestone which resembles closely
our No. 10, but is characterized by its fossils as an equivalent of No. II of the Cretaceous section. They then may form part of No. II or of III. That they are altered,
while the other portion of No. Ill, several miles lower down the river, is not altered,
would not be a sufficient evidence against their common age. and the apparent absence
of fossils in 5 and 7 is only the result of the metamorphic agencies. No. f> may, however, occupy a lower horizon than No. 1. No. S may be an equivalent of Nos. I or II
the Cretaceous section, while with !), probably, the Jurassic formation begins. A thorough investigation on the spot is required before the question of the relative age of all
. these strata can be settled.
In Captain Stansbury's report it is stated that a few miles west of La Bonte Creek,
north of Laramie Peak, gray sandstone was seen cropping out, overlying the red sandstone which we refer to the Triassic age. Above these were layers of red and lightcolored shales, impure limestone, and shalv and thinly laminated sandstone, with some
Jh-acltiopoda, Monotis, &c. These strata were considered as probably Devonian. Besides the fact that the genus Monotis is not known to range so low down, it will be
seen from the following that the red sandstone spoken of underlies our Jurassic strata,
and that the fossiliferous beds are on a parallel with, or at least closely allied to, our
No. 10. They also present the same lithological character, not met with in the more
recent rocks of this neighborhood, and are therefore probably of Jurassic age. In the
mountains south of the Three Crossings of Sweetwater River, I noticed rocks which
are petrographically similar to some of the Jurassic beds, and may be of the same age.
Either immediately below No. 11 of the above section, or after a repetition of similar shales and calcareous laminated sandstones ot no considerable thickness, the strata
near the Red Buttes continue downward in the following order:
12. Gray sandstone, which I did not examine closely, but noticed only from a
distance. It corresponds apparently to No. C of the section of Messrs. Meek and
Hayden. It occupies the top of the principal of the Red Buttes, probably, together
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with some of the higher strata, to a thickness of about 100 feet, and also caps some of
the mountains west of La Bonte Creek. Its age is probably the Jurassic.
13. Purple slaty and shaly sandstone, with thin interstratincations of other colors,
green, blue, &c, 150 to 200 feet.
14. Sonic gray sandstone, and much purple slaty sandstone and arenaceous shales,
with a thin interstratincation of an impure siliceous limestone, and much gypsum; the
latter partly in strata, of which there are at least six at the principal butte, each of
them over 2 feet thick, partly disseminated throughout the arenaceous material in thin
scales and seams, 150 to 200 feet,
15. Hard siliceous sand-rock of considerable thickness, which may belong to an
older formation.
The rocks Xos. 1 •> and 14 do not retain their character unchanged, as is common
with such formations. Near La Bonte Creek, the second locality where they are well
exposed, I noticed with them heavy beds of white and light-yellowish, fine-grained,
friable, quartzose sandstones, and the gypsum is there distributed somewhat differently.
The petrographical features of Nos. 13 and 14 are similar to those of No. D of Dr. Hayden's Black Hill section, which is by him there provisionally referred to the Carboniferous period, but in regard to which he states: "It is not easy to determine the age
of the bed I >. From its stratigraphical position, as well as lithological characters, it
might with almost as much propriety be referred to the Permian or Triassic systems as
to the Carboniferous." Underlying it he observed beds of bluish and reddish gray,
very hard, gritty limestone, 10 to 50 feet thick, No. E of his section, in which he found
a smooth, Spirifer-like shell, and Plewotomaritt, JfncroehcilHs, and Hrf/rrojilion, the two
latter of which genera are unknown in the Old World in strata above the Carboniferous,
but have, in Eastern Kansas, been also found in the Permo-Carboniferous formations.
it appears, therefore, that all below No. D of the Black Hill section is Permian or Carboniferous, and, from the remark of Dr. Hay den, "that near the southeastern base of
the Black Hills some loose masses of a cherty rock were seen on more than one occasion, under circumstances indicating that the stratum from which they were derived

known to be of Permian age," it would seem that I) is also Carboniferous or Permian.
The close similarity which appears to exist between the strata D and Nos. 13 and 14
leads me to suppose that the latter observation may be erroneous, as I hesitate much
to refer Xos. 13 and 14 to the Permian age. It is, however, possible that they are
In the Black Hills, according to that section, the Paleozoic formations appear to
eveloped on a small scale only, much less than 1 have observed them near our
rf travel, and before further south, and again further west in the Wahsatch Mountwhere they attain a thickness of many hundreds of feet (see section V). It
Id seem that this is due more to the nature of the upheavals, and perhaps powerful
dations and erosions, than to a differen
>pmenr. Anapp;
•on torn lability does by no means invc
ve deposition. I have,
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noticed heavy masses of brick-red, soft sandstones in connection with the Carboniferous rocks of the Rocky Mountains, which I consider as much older than the beds Nos.
13 and 14, and the lithological similarity alone is a very deceptive evidence of the
contemporariness of the formation. I have not observed gvpsum with these, but the
gypsum is in many instances a secondary formation, which did not originally exist in
the rocks where it now occurs, and may, therefore, be found in formations of every age.
Thus far we have no positive evidence of the age of Nos. 13 and 14 of the above
section. Such formations contain usually few organic remains, either because the chemical properties of the acid waters in which they may have been deposited did not favor
the existence of animal life, or because their traces were obliterated subsequently by
chemical agencies connected with the formation of the gvpsum. I onlv found in them
the impression of what appears to be the sheath (orlnm) of a leaf, such as is, to my
knowledge, not known in the Paleozoic era, and is first observed with plants of the
Triassic epoch. At the points where I noticed these strata, they are closely connected
with Jurassic rocks.
At La Bonte Creek, where the formations underlying them are largely developed,
there appears to be a very considerable thickness of strata between them and the limestones of the Carboniferous period, of which I have spoken above, and which is composed chiefly, as far as we could ascertain, of sandstones of white, gray, and In-own,
brick-red, and purple colors, the latter mostly soft shaly, with interstratifications of
variegated shales and slates. Not having had sufficient time for more extended examinations in that interesting locality, where the stratification is much disturbed by local
upheavals, I dare not express a.decided opinion in regard to the age of this apparently
intervening series. I am inclined to think that we have there Permian or Triassic
rocks, not observed before developed in a similar degree and with the same features.
An additional evidence of the probably Triassic age of Nos. 13 and 14 is found in
the large development of similar gypsum-bearing aivno-argillaceous formations further
south, in Northern Texas and New Mexico, where the}'also underlie Cretaceous beds, as
stated' by Mr. Marcou, Dr. G. Shumard, Mr. Blake, in the reports of Captain Marey,
Captain Pope, Captain Whipple, and others, and in the interesting discoveries made
along the Great Colorado and its tributaries by Dr. Newbeny, on the expeditions under
Lieutenant Ives, Topographical Engineers, in 1858, and Captain Macomb, Topographical Engineers, in 1859. Dr. Newberry there discovered in such formations some
plants of the genera Zamites, Petrophittum, &c, and Sauiian bones, which led him also
to refer this series to the Triassic epoch. (See American Journal, vol. 28, second
series, page 299.) Similar formations are largely developed in the southern part of
the Wahsatch Mountains. (See section IV.)
The gypsum evidently existed as such before the eruption of the greenstones.
On La Bonte* Creek, where the irregularity of the stratification is caused by intrusions
of the greenstone, I observed that a thick bed of gypsum, which is considerably bent,
has thereby been broken and brecciated, and exhibits numerous fissures radial to the
curvature.
In connection with the Triassic formation, I have observed some very instructive
instances of complicated stratification, produced by the combined effects of multifarious upheavals.
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CRETACEOUS FORMATION.

The middle and lower portions of the Cretaceous formation are not prominently
developed alonir our route. I have, in the foregoing chapter, mentioned that this
division of the Cretaceous strata, No. Ill, and, probably, also Nos. I, II, and IV of
the Nebraska section, are exposed above the Jurassic rocks between the Platte Bridge
and the Red Buttes. and I have described their character. Farther eastward the overlving Lignite formation covers the surface. Only about two miles above Deer Creek,
I noticed grav and brown laminated, impure sandstone, witli shaly portions and carbonaceous particles, and found in it some imperfect fossil bivalves, which are referred
by Mr. Meek to the genus 'Pitnopaea and the upper part of the Cretaceous system.
The lithological character of the rock corresponds lo that of the upmost Cretaceous
IXMIS—Xo. V of tlie Xebraska section—which are described as yellow arenaceous and
argillaceous grit, containing much ferruginous matter; it also closely resembles that of
some portions of the Lignite formation. Loose pieces of a hard, brown sandstone,
with a species of Inovrramua (see Mr. Meek's report), which seems to indicate that the
bed from which they come holds a position at the base of No. IV of the Cretaceous
section, have been found at several points near the last-mentioned locality, some distance higher up on Platte River, and again a few miles west of the Eed Buttes. These
specimens apparently have not been drifted far, but I could not ascertain from which
I am led to consider tlie Lignite formation on Platte River, along our route, as
Upper Cretaceous, corresponding to the one near Bryan's Pass and the Medicine Bow
Butte.
The Cretaceous formation is considerably developed farther south in this section
of country. While with Lieutenant Bryan, Topographical Engineers, in 1856, I have
observed beds, corresponding apparently to No. IV, on the eastern slope of the Black
Hills, near the South Platte.
Speaking of them, I remarked (Report Secretary of
War, December. 1857, p. 510): "Near the place where Cache-la-poudre Creek breaks
through the last chain of rocks to enter the plains, I observed in the sandstones interstratifications of altered sandy shales and shaly limestones. Some of these were highly
fbssiliferous, full of remains of fishes and shells, and fetid from the large amount of
organic matter. The fossils are, however, preserved badly. They are undoubtedly
Cretaceous." One of them appears to be Inote ramus Sar/ntsis, which, in Nebraska, is
confined to the upper part of No. IV.
No. Ill was then found largely and characteristically developed along Sage Creek,
an affluent of North Platte River, near the divide between Platte and Green Rivers,
and also on the northeastern side of the Medicine Bow Butte. No. II was observed
south of that butte: "There were several layers of a finely-grained, subcrystalline,
fetid limestone, which is in some places even bituminous, from the large amount of
organic remains which it includes. Other portions contain a great deal of micaceous
sand, so much so as to change it into a micaceous sandstone." Fossils were abundant,
and evidently of Cretaceous age. Lately the specimens from there have again been
carefully examined, and the result shows that this formation is No. II of the Cretaceous
series. An Ammonites is closely allied to Ammonites p&rcarinatus, which occurs in No.

GEOLOGICAL REPORT.

28 1

II (more so than to A. Mandanensis). Other fossils are young specimens of Srapliitvs
In triform is, and still others Inacmuiiiis /rat/il/i*, both forms of which arc in Nebraska
confined to No. II. This rock is overlaid by rotten slates and shales, which cannot he
distinguished from Nos. 5, 6, and 7 of the foregoing section, and are equally abnormal
in their appearance.
LIGNITE FORMATION.

On the Upper North Platte, near Sage Creek, and at Bryan's Pass, and extending
east to beyond Medicine Bow Creek, I had then observed a heavy formation of Bandstones, including a considerable number of beds of brown coal. In this formation,
which reposes upon No. Ill, in a stratum immediately above one of the coal-seams, I
found a number of marine shells, some Inocerunws, of which one specimen appears to
be /. tninilnirotiis, which occurs in No. IV, some Ostrra, of which one at least is a new
species, &c, and from the same series, higher up. I obtained specimens of Ci/fh'rca,
and the characteristic Avicula Xchntshu/d, Kvans and Shumard. which occurs in Xos.
IV and V of the Nebraska section.
A Lignite, or, rather, brown-coal formation, also occupies a large portion of the
country along 1 Matte River from below Deer Creek to near the Red Buttes, and north
and south from there. It is mostly composed of white and light-brownish sandstones
and argillaceous shales and slates; in the upper portion, also, of arenaceous shales and
shaly sandstones. The most eastern point where I noticed it is where the hill-road
west of Fort Laramie enters the valley of Platte River, and in the low blutfs some
miles below that point. Here I observed light-colored sandstones, mostly not very
compact, interstratified with argillaceous and some arenaceous shales of light and dark
gray, bluish, and brown colors, and with seams of carbonaceous shales and brown
coal. Even the sandstones contain in places particles of coal. The dip is not uniform—from 15 degrees upward.
Up Platte River the formation gains in thickness, and more coal was observed.
Heavy strata of mostly white sandstone, alternating with argillaceous shales and slates,
and with numerous seams of coal, form prominent escarpments along the river, between
Deer Creek and the Platte Bridge. The seams of coal are mostly thin. At one point
five of them were observed within a height of less than fifty feet, most of them only
from 6 to 10 inches thick; but the shales above and below them were highly carbonaceous and full of vegetable remains, and some of them might be called impure, slaty
coal. At other points the carbon appears to have more accumulated, and the seams
become thicker, until they form workable beds of coal. A bed of coal on Deer Creek.
near the road, is over 6 feet thick, and has long been known, and occasionally been
worked for blacksmithing. A description of the coal will be given below.
The trend and dip of these strata are variable; mostly off the nearest mountains,
and near Platte Bridge, it is toward the east, so that lower strata rise to the surface
above that locality. The thickness of the formation cannot be estimated with any
degree of accuracy, but must be considerable, and may reach several hundred feet.
Some sandstones nearer the Red Buttes, No. 3 of the above section, closely resemble those of this Lignite formation, but may perhaps be older. On the ridge, some
miles west of the Red Buttes, the road passes by some prominent exposures of white
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ownish sandstone, associated with gray and brown shales and slates, and dipping
angle of 4.") degrees to southwest. Interstratihed with them I noticed several
f coal, of -which one, innnediatelv underlving the most prominent stratum of
>ne, appears to he several feet thick. The coal was covered with detritus,
could only obtain some weathered fragments by digging with the knife. It
•s to be similar to that of Deer Creek, and is probably of the same age. Its'

esponds to the Cretaceous Lignite formation higher up'on Platte River of the age
. IV or Yof the Nebraska section.
have only obtained a few fossils, and it is not altogether certain whether they
I v come from strata of this formation, or from outliers of the Cretaceous beds. It
duly older than the Miocene formation, and therefore older than the Great Lignite
>n the Missouri River, which is now generally conceded to date from that period.
Ider than Miocene, because we find the Miocene era represented lower down on
River bv the Scott's lilurT formation (see section II), which is apparently coeval
ie Miocene strata of the Bad Lands of White River, and overlies another series
tiary strata (see below), which, in their turn, overlie the Lignite formation. No
ie strata in this part of the country have ever been observed in a disturbed constrongly tilted by forces from beneath, while the Platte River lignites have
ntlv been noticed dipping at an angle of 45°. Another Lignite formation on the
in, near the mouth of Judith River, is characterized bv its organic remains as
e-Tertiary (see various publications of Mr. Meek, Dr. Hayden, and Prof. Leidy).
msiderablv disturbed by subterranean agencies, like the Platte River strata, and
gh the latter are much more and differently developed, this may be the result of
•ircumstances, and both might perhaps be of the same age (?).
'he Platte River formation overlies Cretaceous deposits of the age of No. Ill of
the Nebn iska sectkm. A few indications of Nos. IV and V were also noticed, and I am
m that the Lignite formation occupies the horizon of No.
IVorV, Ihetme as rhe nut' far distant Lignite formation higher up on Platte River,
* it; holding possibly a similar position in relation to the
('n-taceo,
ids, as do the highest ( arboniferous strata in Eastern Kan; >al-Measur es and Permian formations (?). Not far from Deer Creek
formation). I have found in rocks containing particles of
fossils whi eh Mr. Meek refers to Paitoprea, and considers as evidences
of the Cr
:<>v of the beds in which they occur, the lithological character of
which Co
as well w ith the decide. 11 v Upper Cretaceous as with the Lignite
formation s with wl lieh thev a re surrounded.
other points higher up the river, also near the outcrops of
es, I have found fragments of IimrvntHnts loose on the
>wnish sandstone. This rock is exactly like some of the
es. I have not noticed the r»oceramm in the rock in situ,
been drifted there; but it is remarkable that they should
s near the lignites, if thev are not connected with them.
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The Upper Cretaceous brown-coal formation whicl
the district of the Rocky Mountains, on the Upper
Bryans Pass, and which I have mentioned already abo
development, only slightly modified by local influences,
and is composed of an alternation of white, gray, yell
with some argillaceous slates, la-own and grav argillace
layers of brown-coal mostly from <j to 24 inches wide.
'Faking all these evidences Together, verv little don
Lignite formation on Deer Creek should not be of the s
viz, Upper Cretaceous, and it would require positive ev

from their color and the material of which they are eoi
with those underlying the Miocene (Scott's Bluff) formati
pare section II). They extend on Platte River, from tin
formation, to the point where the river begins to canon a
the north to the south side, and perhaps lower down. Tl
laceous shales of drab, green, and gray colors, gray sand
and hornblende rock.

The shales contain numerous ar

of clay of about the same thickness, and thus the bare bluffs attain a singularly si
appearance, only interrupted by heavier strata of sandstone. Their stratitical
nearly horizontal, and they thus appear to be unconformable to the lignite series.
seem to dip slightly to the east, so that, traveling down the river, we gradually
to higher strata, The whole thickness of the formation does not seem to be mor
200 to 300 feet, but could not be estimated closely. It forms table-hills with pious sides, and I did not observe any fossils. The upper or eastern portion is
arenaceous; the buff-color prevails in it, and some of the sandstones are quite
glomeratic, probably on account of the proximity of the higher mountains.
Near Fort Laramie, below the canon of the Platte, a more recent Tertiary fori
is extensively developed in the river-valley and in the adjoining hills, which hm
observed also close below the fort, and has been mentioned in section II. It is n
made up of finely arenaceous strata, which are light-gray or whitish, from an adm
of calcareous substance. Some strata are coarser calcareous or siliceous sands
partly concretionarv and irregular, like the rocks of the Ash-Hollow formation; bu
are generally more friable, and do not form the same fine scenery. The soft arena
strata contain, at many points, numerous irregular root-like white bodies, compo
sand and carbonate of lime, or silicate of calcia, which I have also mentioned in co
tion with the Ash-Hollow rock, and which have occasionally been mistaken for t
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ven be Post-Tertiarv. They are nowhere
ions in the older rocks, creek-valleys, &c,
at Laramie thev form considerable bluffs.
3 road. I observed them in the hills west
train on the ridge between the Red Buttes
points of the Sweetwater Valley. These
mracter of the surrounding mountains from
ser, conglomeratic, or more argillaceous;
trance, but apparently of the same age, in
nte Creek, &c. The Tertiary strata in the
IX section No. IV.

Aijrnitltnrc.—This section of the country is considerably elevated. The lowest
points cannot be less than 4,f>(M> feet high, which is given by Captain Stansbury as
the elevation of Fort Laramie. This altitude, combined with the climatological char-

but not more so, it would appear, than in the Salt Lake country. The prevalence of
sandstone formations i> felt unfavorably in the composition of the soils, but I have no
doubt that there are numerous points, especially along the creeks, where cultivation
would prove successful, although the country at large must remain a desert as Long as
BmUVnuj mutaials are abundant throughout the district. Rocks, marble, lime,
clay for adobes and brick, and even timber, in limited quantity, can be obtained nearly
everywhere within a few miles of the road, and at some points there is plenty of it.
Iron.—Iron-ore appears to be largely distributed in the Rocky Mountains. Sev:
eral of the granites contain the specular ore in so large a quantity that pure pieces of
it can be broken off, and we may presume that deposits of the mineral exist with the
granites.
Pieces of siliceous specular ore, more or less mixed with slate rock, have
been frequently noticed among the drift pebbles, and appear to originate from the metamorphie schists or altered rocks, dims far, however, we cannot conceive how the
iron-ore in this region should ever be turned to any use.
We have not observed indications of other mineral veins, nor of gold-bearing
rocks. The geological formations at some points appear to be similar to those of the
Park Mountains, in the neighborhood of Pike's Peak; but we have so little reliable
information in regard to the geological configuration, and the association of the gold
in that district, that we cannot now draw a parallel. Long before the gold excitement
began in that country, I have heard it stated that some grains of gold had been found
in Medicine Bow Creek, but nobody ever succeeded in finding more of it. Still it
might be premature to deny its existence altogether.
Salts.—Along some parts of the road, especially near Sweetwater River, we find
the soil in places covered with saline efflorescences and salt-ponds, which mostly dry
up in summer and leave white incrustations on the surface. These salts are partly
carbonates with an alkaline base, partly sulphates, especially of soda and magnesia,
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not to mention the gypsum, which effloresces from many of the rocks. In ('aptain
Stansbury's report these salt-ponds have been mentioned, and the incrustation of one
of them, near Independence Rock, is stated there to be composed of about 58 per
cent, of sesquicarbonate of soda, besides sulphate of soda and muriate of soda, which
is the composition of the salt called "trona," also found in the natron-lakes of Hungary, Africa, &c.
I took several specimens of such salts in that neighborhood, and have subjected
them to a few tests before the blow-pipe. One of them is mainly sulphate of soda,
free of carbonic acid and chlorine; another one contains in addition a link- carbonate
of soda and probably also of magnesia, but no chloride; and a third one sulphate of
soda, with a large percentage of carbonate of soda, and some little chloride of sodium,
and is similar to the trona mentioned above, although from a different locality.
These salt-ponds, with their concentrated brine, cause the death of large numbers
of cattle, which prefer to drink this water because it is salt, and because thev always
like more to drink from standing pools than from swiftly-running streams. The effect
is not sudden, but after the poison has staid some time in the body death follows after
a few hours of sickness. The strong and fat are affected as well as the weak and lean.
Citric acid and vinegar are said to be antidotes, and we can well account tor their beneficial influence; a dose of oil or bacon may likewise be successfully administered.
Coal—We have seen that coal abounds along Platte River. It is inferior to the
stone-coal of the Carboniferous formation, but partly, at least, it is a superior brown
coal and a very valuable fuel. In its appearance it is similar to stone-coal, of black
color, and mostly great luster, while others present a dull black surface. The streak
and powder are dark brown, which is also the color of weathered pieces. When fresh
it splits into cuboid fragments, but after being exposed for some time to the atmosphere it becomes laminated. I have not made any tests of the Deer Creek coal, but
on a former occasion I have analyzed a coal of the same formation from the Upper
Platte River, which closely resembles it (see Lieutenant Bryan's report of 1856), and
found in it, by distillation, with slowly increased heat—
45.5 per cent, of fixed carbon;
5.0 per cent, of ashes, partly gypsum;
49:5 per cent, of volatile substance and water.
The coal which I. have examined was obtained near the outcrop, and, therefore,
not quite fresh. In the interior of the stratum it may be more bituminous. It burned
with a long flame, retained its shape in coking, and did not cake at all; on the contrary it split in every direction. The coke was hard and brittle, dark gray, with a
metallic luster; it would not withstand much pressure, nor well endure transportation
without much loss by slacking. The heating power of such coal is less than that of
the stone-coal of the Carboniferous formation, and in weak traveling forges this coal
from the outcrops frequently does not afford a good welding heat, but with arrangements specially adapted to it, it can be made to produce the highest heat required in
the manufacture of iron. For high furnaces the coke would probably not have sufficient cohesion. It would seem to be less fit for locomotives than for stationary machines, on account of the large grate-surface which it requires; but this obstacle could
cert a i nl v be overcome.
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SECTION IV.
THE GREEN RIVER BASIN.
LIMITS AND GENERAL CONFIGURATION AND FEATURES-NO IGNEOUS AND METAMORPHIC AND PROBABLY NO PALEOZOIC ROCKS-TERTIARY FORMATIONS: THE FORT BBTDGER 8ERH88-STRATIGRAPHICAL POSITION-SECTION OF THE STRATA-THEIR ORGANIC REMAINS AND EXTENTTHEIR FRESH-WATER CHARACTER AND AGE—THE ROCKS EAST OF GREEN RIVER-THE ESTUARY FORMATION ON BEAR RIVER-OTHER TERTIARY DEPOSITS—CRETACEOUS, JUSA8SIC, AND
TRIASSIC FORMATIONS: IN THE QREBK RIVER VALLEY—ON SULPHUR CREEK—ANALOGOUS
STRATA AT THE MulTI! JUDITH RIVEH IX NEBRASKA—ON BEAR RIVER AND MUDDY CREEK—
AT THE NEEDLES—ON WHITE-CLAY CREEK—ON ECHO CREEK—ON WEBER RIVER AND ITS
EAST FORK-JURASSIC FORMATION ON THE SOUTH SIDE OF THE UINTAH MOUNTAINS. ON
POTTS'S CREEK AND DUCHESNE FORK—COAL IN SAN PETE VALLEY AND NEAR LITTLE SALT
LAKE—THE RED SALT AND GYPSUM FORMATION OF PROBABLY TRIASSIC AGE-ECONOMICAL
GEOLOGY— AGRICULTURE — BUILDING MATERIAL — COAL — PETROLEUM — MINERAL SPRINGS —
METALLIC ORES—SALTS.

Iii this section I have comprised the country from the dividing ridge between the
Atlantic and Pacific waters, to the eastern limits of the so-called Great Basin. On our
line of exploration, it extends from the South Pass to the geological axis of the Wahsatch range of mountains, which passes near Weber River, a short distance beyond
the hydrographieal axis of that range. It includes the southeastern extremity of
Oregon, and the northeastern portion of Utah. I have called it the Green River
Basin, on account of the marked basin-shaped configuration of its surface near our
route, with the same recent Tertiary strata at its lowest central point on Green River,
which gradually rise toward both extremities and crown the dividing ridges at the
South Pass and in the Wahsatch Mountains, Its eastern portion, from the South Pass
to Green River, and even beyond, presents the character of extensive plains, scarcely
interrupted by slight rises of the ground, while the western part embraces the eastern
portion of the Wahsatch Mountains, the broadest and most diversified mountain-chain
which we have passed on our route across the continent. There the lower formations
rise to the surface; the streams have cut out deep valleys and even grand rocky
canons, and subterranean forces have manifested themselves in numerous upheavals
and great dislocations of the strata, which are frequently tilted at an angle of 90° and
disturbed in every direction.
The eastern portion <>t' the district is a barren waste, rendered so by the prevailing arenaceous character of the formations, the shallowness of the soil in many places,
where horizontal strata <A' limestone and sandstone extend over considerable distances
near the surface, and the large quantity of saline efflorescences from the rocks,
together with the climatical features of the country; and it would be nearly impassable if it was not for the numerous crocks and rivers which come down from the surrounding high mountains, the Wind River Mountains, the Wahsatch .Mountains, the
Uintah Mountains, <£c, and which along their banks have seams of meadow-land,
furnishing subsistence to the animals and relief to the eye tired from the endless dusty
sage-barrens and sand-hills. When we approach, however, the foot of the western
mountains, we perceive a great change in the vegetation. There are green valleys,
diversified with groves of timber, and the mountain-sides and uplands are, besides the
wild sage (Artemisia), thickly covered with nutritious fodder-grasses, and partly stud-
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ded with cedar and pine. Still higher up, above the region of the grasses, forests of
aspen and pine extend to the loftiest summits, to the region of nearly perpetual snow,
greatly enhancing the beauty of the landscape.
In this district we have not found any igneous rocks, although the violent local
upheavals indicate their close proximity at various points, and they are prominently
developed at the eastern and western borders of the section, nor have we observed
any metamorphic and paleozoic strata.
TERTIARY FORMATIONS.

We have observed several formations which we refer to the Tertiary period.
Most prominently developed is
THE FORT BRIDGER SERIES,

to which we give that name because Fort Bridger is in the center of the region where
it is most characteristically developed and best exposed. This series extends from the
South Pass to the divide between Bear and Weber Rivers, thus occupying the greatest
portion of this section. Although it consists of several subdivisions, wrell distinguished by the lithological character of the strata, these are all conformable to each
other, and unconformable to the older formations. They are the most recent formations in this section, and we have not found them anywhere disturbed locally by
upheavals, but wherever they have been noticed, they exhibit a nearly horizontal position, or rather a slight dip off the surrounding mountains toward the center of the basin.
They might, therefore, be supposed to have been deposited after the country had
attained its present configuration, but other observations show that this cannot be the
case. While they occupy the divides in the eastern ranges of the Wahsatch Mountains
and in the South Pass, seams of carbonaceous matter and numerous impressions of plants,
Ferns, Equisetum, &c, which can only have grown on swampy land or in very shallow water,
were found many hundred feet lower down in their continuation. Along the valley of
Bear River an actual break or fault may be observed. It is evident, therefore, that during
and after their formation they have undergone dislocations, not however connected with
local outbursts of eruptive masses, and, undoubtedly, coinciding with the great continental upheaval at the close of the Tertiary period. This position of the strata proves
that the central and western portion of the continent has not only been raised as a
whole solid body, but that the mountain chains, which must have existed as such long
before that epoch, have, at the same time, been elevated more than the intervening
country. I compare it with the forming of a bubble. The subterranean forces gradually swelled the central part of the continent several thousand feet; the thinner portion
of the surface, corresponding to the lowest points far away from the mountains, seems
to have yielded most, and to have been raised high as the pressure began. Then those
deposits must have been formed. When the pressure again subsided, finding, perhaps,
vent in outbursts of igneous masses, and the elevation of mountain ranges at distant
points, the bubble collapsed; the mountains, with their granitic centre and base, forming immense solid bodies, retained the position which they had assumed, while the
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thinner portions of the solid crust yielded more, and resumed the lower position which
they still occupy.
This formation, as developed about Fort Bridger, presents the following section in
descending order:
1. Arenaceous and argillaceous shales, slates, and shaly sandstones of green color,
with interstratitications and concretions of coarser gray and green sandstone, which,
at some points, form regular round bodies like cannon-balls. The lower portion contains, also, slaty sandstones and calcareous slates, and thin seams of an oolitic, fetid
limestone, forming a Transition to the middle portion. The thickness amounts at least
to from 200 to 300 feet.
2. limestones and argillaceous shales, also arenaceous shales, and areno-calcareous slates. The white color prevails. The limestones are partly oolitic, partly subcrvstalline, with conchoidal or splintery fracture, partly uncrystalline, earthy, or chalky,
also siliceous, arenaceous, and argillaceous; and many of them are fetid on account
of the large amount of organic remains which they contain. Over 100 feet.
.->. Light colored, mostly white, rather fine-grained sandstones, in thick beds,
regularly alternating with mostly light red arenaceous and slightlv argillaceous shales,
and soft shaly sandstones. Over 200 feet, and perhaps considerably more. These
strata may. possibly, be older than Tertiary(?).
The strata No. 1 are peculiarity apt to form prominent bluffs and table-hills, many
of which are known as conspicuous landmarks. Generally one of the harder beds of
sandstone forms the nearly horizontal top, while in the bare, precipitous sides the
shales prevail. These shales are frequently covered with efflorescences of salts. On
our road they were most characteristically developed along Black's Fork; they also
form the bluffs near Green River, and the upper part of the bluffs around Fort Bridger.
They gradually change into No. 2, and while the upper portion appears to contain
only few organic remains, the beds of transition and Xo. 2 are loaded with them. On
the banks of Green River I observed, in the fetid oolitic limestone, and the green
slates of these beds of transition, remains of fishes, not distinct enough for identification of the species, and obscure impressions of plants: also, crystals of gypsum, and
efflorescences of a salt, which proved to he a mixture of sulphate of magnesia and
sulphate of soda, while other salts of this vicinity are pure sulphate of magnesia. In
the same horizon, near the mouth of Harris's Fork, I observed some gray laminated
slates, full of impressions of plants, mostly ferns, and, close by, brown carbonaceous
shales, which might, in their continuation," form beds of lignite.' The slates, becoming
siliceous, form gray, brown, and black compact rocks, with numerous marks of
Equisetum, etc., and contain seams of fibrose gypsum.
A few feet below them, between layers of green shales, there is a bed of white
oolitic fetid limestone, nearly altogether composed of fossils, viz: 2 species of
Mehinict, 2 of Lymnea, Z'nio, Planorbis, &c, a description of which will be found in Mr.
Meek's report. The same limestone occurs in the bluff southwest of Fort Bridger
(Moore's bluff), and in our collection we have specimens of it from a point 15 or 20
miles southeast of Fort Bridger, at the foot of the Uintah Mountains. Some of the
limestones of Xo. 2, in the quarry near Fort Bridger, contain numerous traces of
organic remains, teeth and scales of fishes, &c.
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A piece of a fossil leg-bone, about one inch in diameter, which must, therefore, have
belonged to an animal of considerable size, was found bv a member of the party at
the foot of a bluff far south of the road, at the base of the Uintah Mountains. From
its green color it is evident that it comes from No. 1, or the beds of transition to No.
2. I was, at the time, unluckily absent on a reconnaissance with Captain Simpson,
and was thus prevented from following up this trace, which might have led to the discovery of another of those vast burial-grounds of pre-Adamitic mammalian life, which
have made the names of Montmartre and Nebraska famous throughout the scientific
world.
On a head branch of Henry's Fork, just beyond the southeast corner of the
military reservation of Fort Bridger, some 20 miles from that post, a limestone occurs
with a perfectly even conchoidal fracture, and of whitish color, with siliceous secretions, and full of finely preserved Planorhis. Although I have not examined that
locality, I have no doubt that it is on a parallel with No. 2 of the above section.
Along the road No. 2 forms the lower part of the hills near Fort Bridger. As the
strata rise toward southwest, it soon attains the height of the plateau over which the
road leads westward. It caps the breaks of Muddy Creek, on Captain Simpson's
new road to the Salt Lake Valley, as well as on the old road by Echo Canon. On
the latter it was found a few miles farther on near the crest of high hills, and some
strata at the top of the dividing ridge between Yellow Creek and Echo Creek seem to
belong to that series.
No. 3 is best exposed in the more elevated western portion of the district. It
forms the lower part of the bluffs along Muddy Creek; on the new road, it caps the
dividing ridge toward Sulphur Creek, is then interrupted by older upheaved strata,
but was found again on the western bank of Bear River, and on the top and on both
sides of the dividing ridge toward White Clay Creek. On the old road it also forms
the divide toward Bear River, at the Quaking-Aspen ridge, is then interrupted by
tilted older formations, extends again from Bear River to the Needles, near Yellow
Creek, and beyond forms part of the divide toward Echo Creek, and may extend some
distance down that creek. On the western branch of Bear River these strata are
found far up and down the stream, extending at least to the mouth of Yellow Creek.
All the fossils in our collection from these rocks are fresh-water forms. In my preliminary report, made at Camp Floyd in December, 1858,1 had spoken of the Tertiary
formation of Green River as marine. I had done this, before the fossils had been
examined, upon the statement of Professor Hall, in Captain Salisbury's report, "that
from the South Pass to Fort Bridger the collections are all of marine Tertiary age,"
which, if taken in connection with the remark of Captain Stansbury himself, that on
Ham's Fork very perfect shells were collected, can scarcely be referred to any other
formation than that in question. Moreover, some fossils which the same author had
figured in Colonel Fremont's report, and described as probably marine shells, closely
resemble some of this series, although we now tliink that they rather represent the
estuary deposits described below.
The examination of the fossil remains has not furnished proofs from which to
decide upon the subdivision of the Tertiary period to which those strata belong; but
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from their general character, compared with those further east, we are inclined to consider them as formed in the middle of the Tertiary epoch. No. 1 may correspond to
the green, shaly series overlying the Lignite formation on Platte Eiver above Fort
Laramie, but they may just as well be altogether different, and deposited in separate
basins. At another point of this district we have found beds characterized by their
fossils, according to Mr. Meek, as estuary and Eocene Tertiary, which are tilted and
appear to be unconformable to these, therefore, more recent strata.
From the sandstone series, No. 3, no fossils have been obtained. As nearly all
the older formations on the eastern slope of the Wahsntch Mountains, from the detritus
of which they must have been formed, are prevailingly arenaceous, we cannot find it
strange that they should lithologically resemble portions of them and still be more
modern. Wherever observed they are conformable to Nos. 1 and 2, and unconformable
to the older rocks. On the Quaking-Aspen ridge they cap unconformably the strongly
tilted coal-bearing strata, and on Bear River, near the mouth of Sulphur Creek, they
are nearly horizontal, like everywhere else, while close* by the estuary strata are
strongly tilted. Although they present the general character of a somewhat older
formation, this close connection with the Fort Bridger strata seems to indicate that they
belong to the same geological horizon, and are only little older, perhaps Eocene. However, althougli rhey di tier 1 ir11olo^-iV<i Uy from the sandstones in the upper part of the Cretaceous Lignite formation, on the Upper North Platte River, near Bryan's Pass, they
may possibly be coeval with them; that is, Upper Cretaceous. The greenish, shaly
sandstones, which appear to cap them there (see Lieutenant Bryan's expedition, 1856),
may correspond to the green series No. 1 (!). We cannot determine whether they
are of marine or fresh-water origin.
From Green River eastward, the lithological character of the formation changes
somewhat, although it apparently forms the continuation of the Fort Bridger strata
The prominent table-hills, near the South Pass, must be composed of the equivalents
of No. 1. On the summit, and especially on the western slopes of the pass, above
Pacific Springs, strata crop out, which I consider as the continuation of No. 2, but
which contain a great deal more arenaceous material besides the lime, and perhaps, in
consequence thereof, attain a greater thickness. They form a series of white arenaceous limestones and calcareous sandstones, with interstratifications of loosely cemented
arenaceous shales and fine sand. Some of the harder ledges are compact siliceous
limestones with oolitic portions, like those further west; but they are mostly a mixture
of sand and carbonate of lime, and closely resemble some of the strata of the Ash Hollow series. (Section II.)
Red and green and brown coarse shaly sandstones, below the Pacific Springs,
and at several points further on, appear to be a local development of the formation,
near the foot of the higher mountains. Along Big Sandy I noticed arenaceous and
some argillaceous shales, and lower down, some 20 miles from Green River, compact
sandstones overlying fine-grained shaly sandstones of white, yellowish, and brown
colors. These strata probably form the continuation of No. 3, but present a different
appearance, and resemble much more the rocks overlying the Lignite formation on
the upper course of North Platte River, east of Bryan's Pass, which there reaches
beyond the dividing ridge into the Green River Valley.
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the South Pass and Green River a great deal of fossil wood was observed
strewn over the surface, all silicified, and some of it changed into transparent agate.
It evidently comes out of this formation, probably from No. 3, and Captain Stansbury,
who followed a road some miles distant from ours, actually observed some fossil trees
imbedded in such sandstones, the trunks of which measured nearly 2 feet in diameter.
Near there, we find stated in that report, some imperfect specimens of Nautilus were
collected, which would indicate a marine formation, if we may not presume that these
fossils either came from a drifted bowlder, or from a limestone corresponding to our
No. 2, in which large Planorbis are found, which, when badly preserved, may readily
be mistaken for Nautilus.
THE ESTUARY FORMATION ON BEAR RIVER.

On Bear River, near the mouth of Sulphur Creek, I o
light-colored shalv
uestone. The latslates, gray argillaceous shales, and some strata of sandstor
ter is partly light yellowish, coarse-textured, wholly compo
>ssils, partly darkb covered over by
gray slaty, also full of shells, and quite fetid. Tlie oiitcro]
detritus. These strata are considerably tilted : at one poinl
u.d from northeast
to southwest, and dip under a high angle to southeast. '
them we find the
strata of the lower series of Fort Bridger, with only a sligh
ist of them, a sucrhed, nearly verticession of sandstones, to be described hereafter, also stronj
K-ks prevented me
cal; but the disturbed condition and imperfect exposure 0
from tracing the exact relations between these different forn
., Cofbulu, Mdania
The fossils collected from these beds belong to the gen
Paludina, and Melampus. They characterize the formation as a brackish-water or
estuary deposit, without any strictly marine terms. Mr. Meek, to whose report I refer
for a more detailed enumeration and description of the fossils, among which there are
several new ones, considers these strata as decidedly Eocene-Tertiary. The similarity
of their organic remains, and their connection with the sandstone series east of them,
with O.sttra fjfabra and lignites, indicate that we have here beds formed under similar
circumstances with those near the mouth of Judith River, in Nebraska, of which Dr.
Hayden has given an account, under the direction of Lieutenant Warren, Topographical Engineers.
These estuary beds are undoubtedly older than the Fort Bridger series, because
the beds No. 3 overlie, unconformably, the upheaved mountains of which they form
part, on the divide on the old road east of Sulphur Creek; and I hesitate to yield to
the paleontological deductions of Mr. Meek in regard to the Tertiary age of this
formation. Although, as I have stated, its stratigraphical position is not quite plain at
the point where I have observed it, it appears to be closely allied to the sandstone
series with Inoccrantus, Ostrea t/luhra, and coal, which is Cretaceous, most probably
Lower Cretaceous, and I am inclined to consider it as an estuary local development
in that Cretaceous series. In regard to the analogous deposits of the Judith River,
the reader will recollect similar doubts were expressed by Dr. Hayden and Professor
Leidy in various communications to the Academy of Philadelphia. Estuary deposits
are naturally scarce in all formations, but we have no reason to doubt the possibility
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of their existence at any horizon ; and our knowledge of their fossil fauna is so very
limited and so full of startling possibilities, that I am inclined to regard these paleontological deductions as less reliable, especially where few and new species are concerned, because the precedents are few.
I have noticed the formation only at a single locality. In Colonel Fremonts'
report, however. Professor Hall describes a fossil from Uintah River, near latitude 41°,
longitude 111. as Crrithhuu knerum, which is by Mr. Meek considered as identical
with a Mdakia from these estuarv beds, and a Turbo and Xatka (?) from a point on
Muddv Creek, below the crossing <>f the Salt Lake City road, apparently identical
with PnlHfthttis from Bear Kiver, while the description of* the lithological character of
some of the strata of these localities rather corresponds to No. 2 of the Fort Bridger
Besides the two formations which have just been described, we have observed
some local deposits overlying, unconformably, the older rocks, which, on that account,
Ave provisionally refer to the Tertiarv period. On Porter's Creek, the main southern
fork of White Clay Creek, and less prominent on the latter stream, we find siliceous
conglomerates apparentlv filling depressions in strata which are probably of Cretaceous
age. They an- composed of hard sand rock and pebbles of quartz, all rounded, varying in size gem-rally between a hen's v^ and a man's head, and imbedded in little
sandy matrix, which,' although easily yielding to main force, well resists destruction
bluffs and pinnacles. Their color is mostly gray. Some are brownish or reddish.
They must not be confounded with the conglomerates interstratihed in that older
series of rocks, which have a similar appearance, but generally a more calcareous
matrix. Occasionally they include more sandy portions irregularly interspersed, and
on White Chi}' Creek I noticed them underlaid by a few strata of sandstone and shale,
both together capping, unconformably, the older sandstones. No fossils have been
found in connection with them.
Covering the Tertiarv formation, I noticed frequently, especially on the edge of

probably originate from the high mountains in the western part of the Wahsatch
range.
CRETACEOUS, .JURASSIC, AND TRIASSIC FORMATIONS.

I have already mentioned the possibility of the Upper Cretaceous age of No. 3 of
the Fort Bridger series, and the probably Cretaceous age of the formation on Bear
River. Along our route no strata are exposed which lithologicallv correspond to the
Nos. II and III of the Cretaceous rocks of Nebraska: but farther south, at Bryan's Pass,
I had previously observed them on the dividing ridge, beyond which they probably
extend westward into the Green Kiver country, together with the Cretaceous Lignite
formation overlying them in that vicinity, and to which the coal strata appear to
lower down on (liven Kiver the Cretneeous formation appears to be largely developed.
In the eastern part of the Wahsatch Mountains the Cimer Cretacei.us beds are
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not represented, except possibly by No. 3 (!). Sandstone formations prevail there
entirely, consisting of more or less compact sandstones, some of which are conglomeratic, ami of arenaceous and argillaceous shales, with only a tew strata of limestones. Their thickness amounts to many hundreds, perhaps thousands, of feet, and
their color is alternately white and red. These strata represent different epochs, the
Tertiary, Cretaceous, Jurassic, and Triassic. Still, their lithologieal character is so
uniform throughout, their stratification so much disturbed, and organic remains were
obtained at so few points only, that I have not been able to draw distinct limits
between them. Those of the sandstones which appeal* to belong to the Tertiary
formation, and are distinguished from the others by their unconformable stratification,
have been described above as No. 3 of the Fort Bridger series.
Underlying these latter, and in close contact with the estuary beds near the
junction of Sulphur Creek with Bear River, we find along Sulphur ('reek a considerable succession of white sandstones, interstratified with red and <rrav slaty sandstones and arenaceous and argillaceous shales. Some of these contain conglomeratic
seams. They trend from northeast to southwest, and are stron-lv, some of them even
vertically, tilted. A short distance below the crossing of the creek, on the old road,
a heavy bed of reddish siliceous conglomerate forms a rugged outcrop over the crest
of the hills. Close by, probablv overlving it and dipping at a verv high angle to
southeast, I observed a vellow sandstone with Inonrauw, similar to /. problematics.
A few yards farther east, above the crossing, prominent strata of white, rather finegrained, soft sandstone, also varying only a few degrees from the vertical to southeast,
contain large numbers of Ostrca yhih'tu another species of Ostrea, and an Anomin,
which, by their abundance, make the rock fetid. It is immediately succeeded by
coal, the nearest stratum of which is several feet thick, while at least one more follows
within a few feet of the first, and is separated from it only by some gray argillaceous
shales, but covered over with detritus, and not well exposed. The shales beyond it
attain a considerable thickness. Another upheaval, northeast from there, then interrupts the regular succession of the strata, which seem to swing round, and to re-appear
higher up the creek with reversed dip, trending from south-southwest to north-northeast, and dipping to north-northwest. At least I observed there a similar sandstone
with numerous Ostrea, and although I did not see the coal, the supposed place of
which, above the sandston^, is occupied by the bed of the creek, I found an indication
of it in a hepatic spring, the like of which issues near the first coal. They apparently
originate from pyrites in these coal-beds. A spring of petroleum also issues in the
continuation of these strata a mile southwest of the crossing of Sulphur Creek, which
latter has derived its name from those springs of sulphureous water.
The coal and the sandstone with the Ostrea are unquestionably members of the
same formation, and the doubt in regard to that implied in a passage of Mr. Meek's
report, would never have been expressed if the writer had examined that locality himself, and also the analogous one on White Clay Creek, which leaves no room for questioning the position of the coal in the middle of the sandstone series.
The paleontological evidence seems to point to the Lower Cretaceous (or even Jurassic) age of this formation, and by general considerations I am, likewise, led to con-

294

EXPLORATIONS ACROSS THE GREAT BASIN OF UTAH.

sider it as such. It may be an equivalent of those strata which Dr. Hayden, on Lieutenant Warren's expedition, observed at the mouth of Judith River (see Proceedings
of the Academy of Philadelphia, May, 1857), which are likewise in close connection
with an estuary formation, but appear to be developed on a much smaller scale. They
are also strongly tilted, contain coal and Ostrea glabra besides other fossils, and were
regarded by Dr. Hayden as probably on a parallel with the lowest portion of No. 1 of
his section of the Cretaceous rocks of Nebraska, though he suspected from the presence
of a Ifettaw/ia that they might be older.
From the crossing of Sulphur Creek these strata, forming a ridge in the direction
of their trend, extend southwest to the East Fork of Bear River, striking it about 1.5
miles below Captain Simpson's road, where the coal must again crop out. They also
continue in the opposite direction, forming considerable mountains north of Sulphur
Creek, when their trend changes more to north and finally to north-northwest, and
they strike Bear River a second time near the mouth of Yellow Creek. In consequence of another disturbance, they crop out again east from there on Muddy Creek
below the crossing of the Salt Lake road, where Colonel Fremont found the coal.
Captain Simpson discovered it also on White Clay Creek, below the mouth of Porter's
Fork, where I observed again, in connection with it, heavy beds of white sandstone
with the same Ostrea. The latter occur likewise on Weber River, about 1.5 miles
above the mouth of White Clay Creek, and again 1 mile below the point where the
road, turning westward, leaves Weber River; but I did not find there any coal with them.
Strata of a similar character are exposed at numerous other points. Nine miles
west of Bear River they form the Needles, on Yellow Creek, composed of stronglytilted white and gray, compact, siliceous sandstones, which are partly fine-grained,
partly coarse-grit stones, and conglomeratic, and interstratified with mostly reddish
shaly strata, arenaceous shales, and shaly sandstones. Most prominent there, is a
heavy mass of light-colored conglomerate, composed of rounded siliceous pebbles of
the size of hen's and pigeon's eggs with only a few larger ones, thickly disseminated,
together with gravel, in a mortar-like matrix. It forms the rugged crest of the hills
from which they have received their name. This elevation trends toward the head of
White Clay ("reck, on which the same rocks were observed near the upper forks, also
standing on the edge and partly even tilted beyond the vertical. The dip of the strata
along that creek is not uniform, and the slopes are partly covered, so that Lwas prevented from obtaining a section; but as the dip generally varies between southwest
and west we may presume that we come to higher strata the farther we descend the
creek, and that those at the upper fork and at the Needles probably correspond to those
on the east fork of Weber River near the point where I obtained Jurassic fossils.
Some miles below the upper forks, in high mountains on the south side of the creek,
yellowish conglomeratic sandstones crop out, also one of a dull reddish color, strongly
dipping to west-southwest, and lower down a considerable thickness of alternations of
impure whitish sandstones and light-colored argillaceous shales, conformable to the
former and likewise containing conglomeratic seams. Near the mouth of Porters Fork
we reach the coal-bearing sandstone mentioned above, and then white sandstones, alternating with red arenaceous slate and red shales. At the lower end of the canon, the
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red color predominates; but thence down I noticed again white sandstones, interstratified with gray shales, similar to those above the coal, and perhaps the same strata,
because there has been a disturbance and a change of the dip, which is there generally
toward west or northwest Near the mouth of the creek these strata are capped bv
heavy beds of white sandstone with conglomeratic portions.
Several thick beds of conglomerates occur in this district, though mostly there
are only single seams of pebbles within the beds of else rather fine-grained sandstones,
not forming separate strata, which indicates that changes in the force of the currents
must have taken place while the single beds were deposited. The frequent occurrence
of conglomeratic masses proves, besides, that a shore-line cannot have passed far from
the present Wahsatch Mountains, which existed probably before the Jurassic and Cretaceous era, although not in their present outlines. This is rendered still more likely
by the absence of Jurassic and Cretaceous strata west of these mountains, as will appear
from the following section V.
From the mouth of White Clay Creek to Echo Creek, a distance of 5 miles, the
same formation continues, with conformable stratification and a slight dip to west and
northwest, so that we advance to higher strata. Part of these are brick-red, probably
forming the continuation of the red beds at the lower end of the White Clay Creek
canon. Near the mouth of Echo Canon purple conglomerates are largely developed,
and nearly horizontal. They form for some miles high vertical tnrreted bluffs on the
north side of the canon, while the south side generally presents steep but covered
slopes, with only few exposures of rocks, which dip strongly to west-northwest. I
was doubtful whether the red conglomerates were conformable; in some places they
seem to be so, in others not; but I rather think that they are a local later deposit.
The valley is evidently one of erosion, and not one of eruption, with anticlinal strata,
as has been stated by others. Some miles farther up, white, yellowish, and dullreddish, partly conglomeratic, and mostly purer siliceous sandstones form both sides
of the canon, probably corresponding to the lower series, which is exposed also on the
upper part of White Clay Creek. Their dip is still to west-northwest, but moderate,
although variable. Still higher up we find the divide capped by the sandstones,
No. 3.
On Weber River, above the mouth of White Clay Creek, the same formation
continues; but the uniformity of the stratification is interrupted in consequence of the
proximity of the igneous rocks, which form the limits of this section, and at several
points come to the water's edge. Within a short distance I observed the strata dipping to north, west, east, and northwest. From the mouth of Silver Creek to Kamas
Prairie the dip is uniformly strong to northwest, and we gradually come again to
lower strata, although the ridge of dioritic porphyries west of the river runs nearly
north and south. This would rather indicate the pre-existence of the igneous rocks;
still, other observations show conclusively that the eruption of part of them, at least,
dates after the deposition of the sandstones, and at a comparatively recent period, or
else we would not find their tufas, in apparently horizontal position, filling portions of
the river valleys which are eroded in these stratified rocks.
Near the point where the road to the Timpanogos leaves the valley of Weber
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River, I observed a layer of an impure limestone, with imperfect indications of fossils,
but I did not succeed in finding a single specimen from which to identify the formation. Else, the character of the strata is unchanged.
In the northeast corner of Kamas Prairie, at the mouth of the canon of the East
Fork of Weber River, I noticed a gray, very compact, calcareous rock, and up that
stream more light-red and gray compact siliceous sandstones, somewhat altered by
metamorphic action, and some shaly strata. The canon follows for a long distance,
although not throughout, the trend of the strata, the dip of which varies between north
and west-northwest, and is partly very strong, 60° and 70°.
Some miles up that
stream I found pieces of a gray altered limestone, evidently from an outcrop close by,
with numerous traces of organic remains. Although I could only obtain some imperfect Pecten, Ostrea, and Pentacrinus, these, taken together with all the other circumstances, leave scarcely room to doubt the Jurassic age of the formation, (See Mr.
Meek's report.)
The high mountains between this point and the head of White Clay Creek, which
I crossed with ('aptaip Simpson and a small reconnoitering party, are covered all over
with soil, timber, and undergrowth, and therefore afford few data to the geologist. A
few red escarpments were observed at a distance near the summits of the Uintah Mountains, of which more will be said below. On the summit of the trail, between Porter's
Fork and the East Fork of Weber River, T observed some large masses of white
granite, apparently not far out of place.
On another reconnaissance with Captain Simpson, in the summer of 1859, from
Round Prairie, on the Timpanogos, to the Uintah River, I obtained a view of the continuation of the Weber River fomiations south of the Uintah Mountains, where they
appear to be a little differently developed, with less conglomeratic portions, although
the close connection between the two is evident at the first glance. The axis of the
Uintah Mountains bears from east to west at a right angle to the Wahsatch Mountains,
and although they may have a center of igneous rocks, and owe their origin to their
eruption, these do not appear prominently in the general outlines of the chain, and
besides the few blocks of granite mentioned above, I have only noticed near our trail,
at their junction with the Wahsatch Mountains, some of the same dioritic porphyries
which form the ridge west of Weber River. From north and south stratified rocks
cover their slopes, and rise toward the summits, where they form a crest remarkable
for its horizontal outlines, with deep intervening chasms and apparently high vertical
walls of mostly reddish color.
Near the pass from the heads of Coal Creek, a tributary of Timpanogos River, to
Potts' Creek, an affluent of Duchesne Fork of the Uintah River, the ridges are all
strewn with pieces of wliite, highly altered, compact sand-rock, but the first stratum
in place, just beyond the summit, is a siliceous conglomerate, followed by red sandstones and conglomerates, and red arenaceous and argillaceous shales, several hundred
feet thick, but not well exposed. Near the summit I also obtained some imperfect
fossils in a gray limestone, apparently in situ, which, however, coidd not be identified.
These red strata are apparently the same which cap the Uintah Mountains farther
east, and I have been doubtful whether they occupy a high or low position in the
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series; in other words, whether they correspond to the Lower Jurassic or Triussic
formations which appear to be considerably developed farther south, or to those much
more recent strata which we have observed before in the canon of White ('lav Creek,
and on Weber River above Echo Creek. The observations in the field were not quite
decisive on that point, and the presence of both formations niav be accounted for
with some degree of plausibility: but the weight of evidence is rather in favor of the
more recent age of these rocks. Apparently, the same strata are prominent south
from there, and at a much lower level, on the Red Fork of Uintah River, which from
these has received its name.
The following is an enumeration of the strata which were observed along Potts1
Creek, in descending order, and, although necessarily incomplete as a section, it shows
the general character of the formation :
1. Several hundred feet of mostly red sandstones and conglomerates, and red arenaceous and argillaceous shales, with perhaps some strata of limestones. Not well
exposed.
2. White, hard sand-rock, only exposed in a short outcrop.
3. Dark red friable sandstone.
4. Some gray slate, mostly argillaceous.
Farther down the creek the lower strata are better exposed, and we find:
5. A considerable thickness of mostly light reddish sandstones, but also white
ones.
6. White calcareous shales and slates, and some limestones, some of which are
fine-grained with an even fracture, others of an oolitic structure. They contain numerous traces of fossils. I obtained there some joints of Pentacrinus, and fragments of
Pecten and Ostrea, which indicate that this rock belongs to the Jurassic age.
7. Light reddish quartzose, not very hard sandstones, probably several hundred
feet thick. In an interstratification of finer material I observed numerous Gasteropoda,
but their generic characters were obliterated.
8. Strata of quartzose sandstone, varying in color from white to red. and of different degrees of hardness, several hundred feet thick. At the junction of Potts' Creek
and Duchesne Fork they form high precipitous bluffs, and are there mostly white and
exceedingly hard, and pome of them contain a large percentage of lime.
These are the lowest strata observed on this river. Continuing down Duchesne
Fork we change our course more to the south and southeast, in which direction the
strata dip, and we pass them, therefore, in reversed order. I observed successively
Nos. 8, 7, and 6. Then followed for several miles, partly corresponding to No. 5, and,
perhaps, also to the higher numbers, more loose shaly strata of mostly white color, alternations of generally arenaceous shales, and shaly sandstones, with some more prominent strata of white sandstone, which series reminded me much of some rocks on White
Clay Creek and Weber River, and are most probably the same. They are succeeded
by a great thickness of white and brick-red sandstones, with much less shaly portions.
Where the Spanish trail comes in, we find heavy beds of wdiite soft quartzose sandstone, with only thin intercalations of shales, some of which are red. The river here
makes a bend to the east, parallel to the trend of these strata, which therefore con38 BU
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tinned for many miles along the stream, forming shelved rocky bluffs, some of which
may be 300 feet high. For the last 10 miles to the month of Duchesne Fork the hills
along the river are low, and probably correspond to the lower portion of this white
sandstone series.
I have remarked above that Colonel Fremont obtained some fossils on Uintah
River, some distance above Duchesne Fork, which apparently correspond to the estuary beds of Hear River, or possibly to the No. 2 of the Fort Bridger series.
The coal has not been observed here; but most likely it exists in the bluffs hidden
by detritus, or else at a level not much different from that of these strata. Beds of
coal occur at various points farther south, in the Wahsatch Mountains and allied
ranges. I have not had an opportunity to examine any of these localities, but from
geological position corresponds to that of the White Clay Creek coal.
On San Pete (/reek, a tributary of Sevier Hive;-, which in its upper course runs
from north to south in a longitudinal valley of the Wahsatch range, several strata of
coal have been discovered near the Mormon settlements of Manti and Ephraim, near
latitude 39° 25', and are worked to a limited extent. Governor Brigham Young, in a
letter dated lSf>f>, and published in the Deseret News, states in regard to them: "The
upper outcropping vein is 3 feet 4 inches thick, and rests upon a stratum of rock below
which is another vein from 22 to 24 inches thick, below which is a vein of beautiful
coal 5 feet thick;1' and the following is an extract from an official report of Brevet
Lieutenant Colonel Ruggles, Fifth Infantry, to Brig. Gen. A. S. Johnston, commanding Department of Utah, of a tour of service in San Pete valley, 1851):
"About midway in the mountains bordering the valley on the west there are
mines of bituminous coal of apparent considerable extent. The principal stratum is
full 4 feet thick, and it crops out at an elevation of nearly 1,000 feet above the valley,
visible, and the series is surmounted by a well-defined stratum of chalk about two feet
thick."
This latter rock resembles the chalky beds of the Upper Cretaceous rocks in
River, near the geological axis of the Wahsatch ran-e. and the limits of the district
belonging to the Great Basin.
We "are also credibly informed of the existence of a similar coal in the mountains
east of Little Salt Lake and Cedar City: and sandstone formations, probably corresponding to those described above, occur at various localities alono- the road from
Utah Lake to Virgin River.
Red strata, with gypsum and rock-salt, have been observed at numerous points
south from our line of survey in the Wahsatch Mountains and their southern continuation. I have not examined any of them, and the red color alone would by no means
be a proof of their Triassic age, less so here than in other districts, because we have
seen that red sandstones and arenaceous and argillaceous shales pervade all the formations. But if we consider the large development of the Jurassic rocks, in connection
with the remarks made in section III in regard to the great extent of the Triassic tor-
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room to doubt the Triassic age of these beds, unless we should consider them as Lower
Jurassic.
Colonel Fremont, in his report of 1844, mentions that roek-salt is found some
miles south of Uintah River. In Captain Gunnison's and Dr. Schiel's reports, red
strata, with salt and gypsum, are mentioned from the neighborhood of his trail over
the Wahsateh Mountains. In the report of Brevet Lieutenant Colonel Rugo-les, jt js
stated that a stratum of roek-salt has been found in 'the mountains bordering San Pete
Valley on the east, some 20 miles south of Manti, and that it is also represented to
50 miles from the first locality, imbedded' in reddish marlv elav. Some specimens of
it were secured for our collection bv the kindness of General A. S. Johnston and ( olonel Crosman, Quartermaster-General's Department. United States Army.

are found near the mouth of Salt (.'reek Canon, not far from the town of Xephi, and
From all these data we may safely conclude that the formation, which is now
generally, and with much good reason, although without unquestionable proof, referred to the Triassic era, is largely developed in the region of the Wahsateh range,
south of our route.

region. Still there are numerous points along the river and its tributaries, especially
west of it, wdiere cultivation would prove successful. A heavy growth of sage generally indicates a fertile soil, deficient in humidity, and by irrigation this want can be
supplied. The lower portion of the Green River Valley, near Brown's Hole, compares in altitude with the Salt Lake region, and the climate of the two does not appear
to differ much.
Higher up, toward the Wahsateh Mountains, we find more fertile valleys, like
that of Black's Fork, near Fort*Bridger, Fort Supply, where Mormons had "settled
some years ago, the head brandies of Henry's Fork, and others, but their altitude
above the ocean, being about G,500 feet, is too great, and their climate, therefore, too
cold. The growing season is very short, and the crops are frequently damaged by
early snow-storms. '" Only such plants can be cultivated to advantage as require a short
niat''! .,„",

nerasionallv be destroved bv the frequentlv occurring
?, and cultivation wi
•pose other than a-ric

ritul throughout this district, or can be procured at a moderate cost. Wood, for
re-building, might be rafted down Green River.
Coal.—I have mentioned above that, according to Captain Stansbury, Topographs
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manv thousands of bushels of this valuable material in an open quarry. The Muddy
Creek coal is undoubtedly a continuation of the same beds, and the coal of White
(.Hay ( 'reek is, also, the same, or holds a similar position.
" The coal from San Pete Valley is the best I have seen west of the Mississippi River
coal-basin: but. as the pieces that I saw from there had been obtained by mining
from the interior of the stratum, it cannot well be compared with the weathered pieces
from Sulphur Creek. It is a bituminous, black coal, with a brown streak, and closely
resembles bituminous stone-coal, and as it cokes somewhat it is well adapted to the
same purposes. It contains some gypsum; otherwise no analysis has been made of
our specimens. At Cam}) Floyd, it has been extensively used tor blacksmithing, and
the workmen informed me that it gives an excellent heat, but leaves much ashes, and
is interior to the bituminous coal of Pennsylvania. As this coal maybe considered as
occurring on the border of the Great Basin, more will be said of it in section V. If
a railroad should be built across the continent in this latitude, the coal of the Wahsatch
Mountains will obtain paramount importance.
Petroleum.—The spring of petroleum, near the continuation of the Sulphur Creek
coal-bed, one mile from that creek, has been mentioned above, and before bv Captain
Stansburv. lie found, in an open country several small, shallow depressions in the

Seldom m ore than tv m or three gall
filling one bottle witl laspoon.beeai
aie people had taken it off a day or two previous,
Emigrant s and Mori nons collect it
agon-grease, and as a liniment for bruises, &c
By boringr, I suppos e. a consideral
nsiderable supply of the oil might be secured.
Mine *al*pri»ff*. .-We only kr
le small springs, a few miles west of Muddy
Creek, on the old Salt Lake City road. Their water contains some carbonic acid and
some salts, and tastes not unpleasantly. It deposits some calcareous tufa, which, at one
of the springs, is colored red by a little iron.
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Metallic ores were not observed, and the geological formations are such that it,
would be rather an exception to find any ores associated with them.
Salts.—I have, above, mentioned beds of gypsum and rock-salt, in strata of
probably Triassic age; but, as part of them appear to reach beyond the limits of this
section, into section V, more will be said of them hereafter.
Efflorescences of salts, on shales and slates, in the neighborhood of Green River,
have also been mentioned in the foregoing.

SECTION V.

LIMITS AND GENERAL CONFIGURATION-THE IGNEOUS Rock's, THEIR CLASSIFICATION AND AGEMETAMORPHIC AND ALTERED ROCKS—THE STRATIFIED BOCKS—ri'IT.R CAEIloMEEROUS AND
PERMIAN, LOWER CARBONIFEROUS, DEVONIAN, AND OLD RED. SILURIAN 1'oRMATION'S-THE
VALLEYS—THEIR LACUSTRINE < iKlciN-P.ENC1IES AND WATER-MARKS-RIMS <»F TUFA-THE
DRAINAGE OF THE LAKES A CONSEQUENCE OF EVAPORATION-SPRINGS AND ( KEEKS- liRACKISH WATER-SUBTERRANEAN RESERVOIRS—HOT AND MINERAL SPRINGS-WARM .SPRINGS INROUND PRAIRIE, IN KOBAH VALLEY, ON WALKER RIVER. Ar.-LMPROVEME.YUS IN THE SUPPLY
OF WATER-ARTESIAN WELLS—TANKS—WELLS SOIL AND \ EOETATION -AGRICULTURE—MINERAL WEALTH—GOLD, SILVER, LEAD, IRON-ORE. NATIVE SULPHUR, SALT. GYPSUM, SULPHATE
OF SODA, SULPHATE OF MAGNESIA, NATIVE ALUM. MINERAL SPRINGS, STONE-COAL, TOPAZGEOLOGICAL STRUCTURE OF THE SUCCESSIVE MOUNTAIN RANGES PROGRESSING FROM EAST
TO WEST.

On crossing the summit of the Wahsatch Mountains, coming from the east, a section of country is entered altogether diiferent from that on the other side. Its peculiar aspect is pre-eminently derived from a change in the geological formations, and the
physical features in general. It forms a part of the region which has been called
"The Great Basin," because it has no drainage to the ocean, as all the streams originating there are lost again within its limits, and which comprises all the country between
the Wahsatch range to the east, the Sierra Nevada to the west, the divide of the
waters of the Columbia to the north, and those of the great Colorado to the south and
southeast.
The name "Great Basin," however, gives a wrong impression of its hypsometrica]
condition, for the profile of the country shows that its outskirts are less elevated than
the central portion, which is a lofty upland, with numerous gigantic mountain ranges,
equaling in height the Wahsatch Mountains and the Sierra Nevada, while in the southern portion the surrounding heights do not attain a considerable altitude. The surface, moreover, is divided into many system- of drainage, disconnected with each other.
This whole region, as far as it is known, seems to present similar features throughout, which are only modified by the varying elevation of its sections. As other portions of it have been described before, 1 may confine myself to a few remarks in regard to its general features along our line of travel, between latitudes M9° and 41°,
from longitude 111° 25', near Weber River, to longitude 119° 41', in Carson Valley.

The whole
one system, o
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numerous parallel fissures and corresponding mountainous upheavals, running nearly
north and south. Of the latter, some consist of stratified rocks, others of stratified
rocks with a nucleus of igneous rocks, and still others, altogether, or nearly so, of
igneous rocks. Some of them extend continuously, with a considerable elevation, over
many miles to unknown distances, others fall off, and are succeeded by others, which
cannot be regarded as their immediate continuation, but are rather independent ranges
of similar character.
An examination of the eruptive masses leads to the conclusion that, although
raised according to one system, the mountains cannot have been called into existence
by one great violent effort, but that their formation has occupied a considerable period,
probably with intervals of comparative rest; also, that eruptive rocks, and consequently considerable in equalities of the surface, existed long before the parallel ranges
were formed.
In the single mountain chains the forces frequently did not exhibit themselves uniformly along their whole axis, but acted with locally more or less increased intensity^
thus forming sporadic centers of elevation, from which spurs run out in various directions across the valleys. Such sporadic upheavals are not confined to the principal
ranges, but are sometimes independently and irregularly interspersed between them.
Thus the general parallelism of the ranges and valleys is not uniformly preserved, but
Afterward, this compound serrated mountain-system has been partially covered
haps by the ocean). The detritus from the mountains filled the valleys partially, forming there lacustrine deposits, and producing that peculiar shape which tliev now present, after the water has gradually receded, from causes of which we shall speak below.
Where the country was less elevated, the lakes naturally covered a large area and the
waters subsided slower, burying beneath the accumulating deposits the lower portion
been left standing out like islands in a sea, forming what is now called "Lost"Mountains," or " Island Mountains:' In this case, then, many of the intercepting barriers
became covered, and from a number of separate vallevs one main valley was formed.
The disproportion between the mountain masses, alone able to retain atmospheric
moisture, ami the bottomless accumulations of detritus in such districts, increases the
general barrenness of the country to a great extent, and makes it an absolute desert.

, although these are s<

: we take i D account also the rag
iked, or sc antily covered with a gicpansive v alleys, with til. air drear
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We find in this district igneous rocks of various description : granite rocks, dioritic porphyries, trachytic porphyries, trachyte (.'), phonolitic rocks, greenstone, basalt,
pitchstone, lavas, obsidian, pumice, and nunierons intermediate forms. They exhibit
a close alliance with formations beyond the limits of the (Treat Basin, in the Sierra
Nevada, the Coast ranges, the Colorado Basin, and portions of Eastern Utah.
The systematic grouping of the igneous rocks, according to their analogous composition, the different minerals which they contain as essential and accidental components, and their mode of aggregation, forms an instructive branch of geology, because
all plutonie rocks formed within certain, mostly extensive, periods and limits generally
bear evidence of it in their composition. They are similar to each other, and belong
to the same group, the more so the nearer they approach each other geographically,
originating from the same hearth. The history of the igneous rocks of a region, and
of the geology of a country as the history of the extinct organic life: both together
only make the whole.
This department of geology has hitherto been much neglected, because no satisfactory system of classification has ever been fully established. Still, several most distinguished mineralogists and geologists have led the way in Europe, especially Prof.
G. Rose, of Berlin. One of the principal obstacles to the study of the igneous rocks
is the necessity of numerous and difficult analyses of the feldspathic minerals, which
are of primary importance for a systematic classification. An omission in this respect
led some of the most noted geologists to make different statements in regard to the
composition of the rocks from one and the same locality, and. again, to use the same
name for differently composed rocks.
This branch of geology seemed to require special consideration, in a country where
a variety of igneous rocks predominate, but it was impossible to gather sufficient material from a hurried examination along the route, the more so because the stratified rocks *
all belong to a few of the older formations, and are, therefore, affected in the same way
by all the more recent protrusions of igneous rocks, however different the respective
age of these may be; nor have I had time and means to study the specimens sufficiently
and make the necessary analyses, still less to compare them with those from other counI have formed some conclusions which 1 give below, and which we submit for further
investigation.
The granitic rocks within the limits of my observations may be readily distinguished
from all other igneous rocks of the district. They are the oldest, and do not merge
into any of the others. They form the bases of some of the most prominent mountain
ranges. I found them in the Wahsatch Mountains, near longitude 111° 50', and latitude 40° 27'; in the Goshoot Mountains, longitude 114° 05'. and latitude 39° 42'; in
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the Pe-er-re-ah range, longitude 116° 50', and latitude 39° 30'; in the Se-day-e
Mountains, longitude 117° 30', and latitude 39° 13'; and in the Sierra Nevada, in the
Carson River Canon, longitude 120°, and latitude 39°. Rocks of granitic (?) appearance, but of doubtful character, occur also in the Mon-tim range, longitude 115°, latitude 39° 50'.
Mr. Marcou, in his report on Captain Whipple's route, near parallel 35°, although
not entering much into the subject, makes distinctions in regard to the age of the
granites of different ranges, and I, too, am inclined to consider some of the granitic
rocks of this section as much more recent than the normal granites.* My specimens
from the Sierra Nevada contain a good deal of green hornblende, besides the mica,
which gives them a character not met with, to my knowledge, in the true granites of
the eastern hemisphere.
Similar granites have been observed by Mr. Blake, near
Fort Miller, in Southern California.
The granitic rock from the Wahsatch range, east-northeast of Camp Floyd, is
composed of albiter (?), quartz, and green mica, and appears to me much nearer allied to
the rocks of the dioritic group, which are of more recent age.
All the other igneous rocks of the section are found merging into each other. I
shall confine myself to describe some of the most characteristic ones, and point out
their relation to others.
In the Wahsatch range, between the Weber and Timpanogos Rivers, we find a
very instructive series of rocks, some of which have the appearance of normal trachyte,
or seem to be allied to the andesite, while they probably are porphyritic diorites.t
Prof. Gustavus Rose remarks "that one might be frequently induced to group
the dioritic porphyries of this continent together with the andesite which belong to the
trachytic group, and is generally more recent than the diorites"; and "that the age
and general development of the American dioritic rocks does not seem to differ much
from that of the trachytes, while in other countries they approach more the granitic
group."
My observations seem to confirm this remark, and I might be inclined to consider
this series of rocks as trachytic, if the feldspar, which they contain, although similar
in appearance to some varieties of the glassy feldspar, did not differ from it in the
degree of fusibility. An analysis would be required to determine its mineralogical
' position.
I will give a description of the most characteristic specimens of this series:
No. l.")l of the collection, from the summit between Silver Creek and Timpanogos
River. This rock may be regarded as the most normal of these porphyritic diorites.
It has a dark-gray, granular, highly quartzose matrix, which, under the microscope, is
requires that this name should be confined exclusively to eruptive ro

[on, essentially

They are also not known, with certainty, to have disturbed any s<
Upper Carboniferous.
tXormal trachytes, according to Rose, are mainly composed of glassy feldspar and hornblende, in a
feidspathie matrix, without quar'z. gnartzo.se varieties have been separated as tiaehytie porphyries. Andesite is
tallme aggregation of oligoclase or labradorite, and greenish hornblende, or according to others of albite and bornSuartz. The matrix of dioi
u,v contains mica besides these minerals.
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dissolved into minute crystals.
also dark-brown mica, and less distinct, but very numerous throughout the matrix,
slender columns of dark green hornblende.
No. 149. From the immediate neighborhood of No. 151. It is much less crystalline, more subcrystalline and uneven on the fracture. The matrix is gravish-green
(or rather a mixture of bright green, dark brown and white, the colors of the single
minerals), with many minute crystals of a greenish-white feldspar, and reddish-brown
columnar mica. The small crystals of the latter may, on superficial examination, be
readily mistaken for hypersthene. No other minerals are ervstallized out.
No. 150. From the same locality ; stands between the two preceding ones.
No. 146. From the high conic mountain at the northern end of Round Prairie.
The weathered surface is reddish-brown. The gray matrix, granular, and composed
nearly altogether of microscopic crystals: it is thickly studded with mostlv small crvstals of dark-brown mica and some quartz, which is more frequent in the matrix. No
hornblende is crystallized, at least not large enough to be recognized.
No. 147. Near the locality of the former. It is the same rock more completely
crystallized. It contains little matrix, and besides the feldspar and quartz, and the
lamellar hexagonal columns of brown mica, slender columns of greenish-black hornblende can well be distinguished.
No. 148. From the same place. It has again much more dark matrix. The crystals of feldspar are less numerous, but larger; the mica is dark-green, the matrix
quartzose, and hornblende could not be distinguished.
No. 152. From the divide between Weber River and Silver Creek. It is a compact, granular, dark-gray rock, more light-colored near the weathered surface. The
white feldspar and the hornblende are imperfectly crystallized. Small spots of oxide
of iron indicate that more hornblende, or probably mica, has -decayed. Other pieces
are a little better crystallized.
No. 131. From near the same locality. It contains only little whitish matrix, and
is mostlv feldspar in tabular crystals, in its appearance much like some glassy feldspar
or sanidine, together with many columnar crystals of dark-green hornblende, mostly
thin, and a few laminae of brown mica. This specimen has quite the appearance of a
trachytic rock, but still I must consider it a diorite.
No. 153. From Weber River, below Silver Creek. It has only very little gray
matrix between the coarse crystals of feldspar, the bright hexagonal lamina- of brown
mica, and the grains of quartz. This rock is nearly granitic.
From the above we see that the minerals taking part in the composition of this
group of rocks are: a feldspar, dark brown mica, quartz, and dark green hornblendeThe latter was found only in well-crystallized specimens, and the want of one or the
other of these constituents in some of the rocks must be considered as local. It
seems, however, that the more the mica prevails and is well crystallized, the more does
the hornblende disappear and quartz come in. This is a rule which has frequently
been noticed with rocks of a much older group, the various syenites. We also see
how unsafe it is to base upon one specimen, perhaps indiscriminately picked up, any
conclusion on the general composition of the igneous rocks of a district, by which we
might be enabled to recognize a contemporaneous formation at a distant point.
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No. 132. From the hills west of Kamas Prairie. Is a dull gray, finely vesicular
rock. It shows a great tendency to crystallization, containing numerous minute, indistinct crystals, of a blackish-green mineral, probably hornblende (not olivine), and some
lamina? of brown mica, It may be a vesicular form of the rock No. 152, and belong
to the same group, although its lavatic appearance seems to point to a more modern
Rocks similar to one or the other of this series have been found in various localitu-s—near Simpson's Spring (No. 178); in the McDowell Mountains (No. 385); in Butte
Vallcv (No. 240); and especially in the western part of this section, in the Se-day-e
Mountains (Xos. 293, 295, and 341), and near Carson River (Nos. 318, 320, 333, 334,
and others). They are all composed of a feldspathic matrix, with crystals of feldspar,
and either hornblende alone, or hornblende and mica, quartz and mica, or hornblende,
quartz, and mica, subject to the same law of mutual substitution. Still I am not
certain if all these rocks belong to the same group. The feldspar in some of them
may be the glassy feldspar, sanidine, which is characteristic of the trachytic group.
They would then have to be called trachytes, trachytic porphyries, and traehvtic
lavas.
The extreme type of another class of rocks is to be found in No. 181 of the collection, a porphyritic ruck from Simpson's Spring, on the eastern rim of the Great
Salt Lake Desert. In its compact matrix light pink and white are mixed It contains
numerous crystals of mostly dark-colored quartz, and, somewhat less prominent, but
also in large quantity, crystals of light greenish feldspar, orthoclase, with highly perfect cleavage in three or four directions, and, with difficulty, fusible at the edges,
before the blowpipe. I also notice many small scales <.f dark green mica. In some
portions of the rock pink prevails, and in others a light greenish-yellow, without any
red; but in all the varieties the crystals of quartz are most prominent. This porphyry,
if observed alone, might readily be considered as one of the old porphyries, allied and
coeval witli the granitic group; but I find in the collection a series of specimens which
show that it is allied to rocks of a much more modern appearance, and prove, beyond
doubt, its close connection with the trachytic porphyries. The feldspar of the other
rocks belonging to that group exhibits a more glassy fracture, and a cleavage which is
not so perfect in all directions. Most similar to it is the porphyry from Good Indian
Spring, in the McDowell Mountains (No. 382), and specimens from Eagle Valley and
Carson River, near the Sierra Nevada (Nos. 326, 316', &c). Allied rocks were frequently met with. The quartz in many of them is highly brittle and perfectly crystallized in hexagonal double pyramids. Others show a certain want of cohesion, which
is uncommon with older rocks. This group was found merging, by intermediate
forms, as well into the preceding series, as also into others described below, so much
so that the position of single specimens becomes doubtful.
ilnother extreme type is represented by specimen No. 222, from the Un^o-we-ah
range. It is a porphyry, with a fine, chocolate-colored matrix and even fracture,
inclosing numerous small crystallizations of white feldspar, besides which only minute
black particles, probably of hornblende, could be distinguished.
Similar rocks have been found largely developed in many of the mountain-rano-es.
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The exact nature of the feldspathic mineral could not be determined; it does not seem
to be orthoclase or sanidine; perhaps it may be albite. In their general appearance
they approach nearest the dioritic porphyries. They do not generally contain quartz
or mica, though exceptions are occasionally found, and thus, as well as by close geographical proximity, they merge into the other rocks of the district, especially in those
described last.
Most of the rocks of adjoining districts, sometimes described as trap porphyries,
must probably be referred to these two groups.
Besides these principal eruptive formations, we find numerous rocks of the pitchstone family, mostly filling veins or forming, at least, other evidently later effusions.
Their color is brown or black, with a resinous or semi-vitreous luster. They are generally brittle, and contain water as an essential component; when heated they intumesce
and smell fetid. Part of them contain crystallizations of feldspar, probably also
zeolitic minerals.
Various other rocks were found, more subordinate and confined to only a few
localities, viz, basalt, phonolite, greenstone, pumice, obsidian, and others. They will
be described in a subjoined enumeration of the single mountain ranges. Of these
rocks, the basaltic, at least if they really should be such, belong to a group entirely
distinct from those mentioned before.
Such rocks, which we are used to consider as the products of acting volcanoes—
pumice and scoria, have also been formed long before the present era. According to
Mr. Blake, pumice, scoria, and charcoal occur imbedded in the Miocene Tertiary strata
of California. Therefore their presence cannot be regarded as a conclusive evidence
of recent volcanic action, though such may in reality have taken place.
The apparently complete want of distinct limits between these groups of rocks,
essentially differing in their extreme types, and their merging by intermediate forms,
by steps more gradual than are frequently found with rocks of the same group and
locality, has also been observed by Mr. Th. Antisell, in the Sierra Nevada and the
Coast Ranges (Pacific Railroad Report, vol. vii). It leads to the conclusion that the
subterranean agencies must have been operating during a greatly prolonged period,
with intervals not protracted enough to allow a material change in the condition of
their hearth. The mineralogical character of the rocks seems to indicate that their
formation began prior to the Tertiary period, and continued to the present era. This
inference is corroborated by evidences drawn from the relative dislocations of the
strata of the western continent. Single portions of the Coast Ranges of California
and the Sierra Nevada have undoubtedly been raised at different periods (not considering the first upheaval of the Sierra Nevada by the granitic eruptions). The subdivisions of the Tertiary formation hold there different relative positions at different
points, besides being raised, at least partly, from 2,000 to 3,000 feet above their original
level. The great dislocations of the strata in and east of the Rocky Mountains also
prove that such disturbances have taken place at various times prior, during, and after
the Tertiary period; and they seem to have reached their climax in the eruption of
these various rocks.
By further investigation we would, probably, be enabled to draw more distinct
lines of separation between the different groups, and assign to them their relative age.
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Metamorphic rocks, such as gneiss, mica schist, clay-slate, and others, are but
sparingly distributed over this section, and seem to be mostly confined to the immediate proximity to the granites. They occur in the Wabsatch range, the Goshoot
Mountains, the Moiitim range, the Black Mountains near Carson River, &c; but only
in the Sierra Nevada thev are more considerably developed. The stratified rocks all
over the district have, however, undergone great changes by the influence of the
igneous eruptions, either directly, by mechanical force and heat, or by chemical agencies accidentally connected with the outbursts, such as alkaline waters, &c. They have
been tilted, and brecciated, and baked: secretions of siliceous matter have been produced, and agate and jasper formed. In numerous places sandstones have been altered
into compact Hint rock: in others, they have assumed a porphyritic appearance, in
consequence of a beginning secretion of crystalline quartz from the siliceous matrix,
which has attained a uniform, even texture. I only mention specimens No. 273, from
Kobah Valley, and No. 288, from Reese's River.
In slaty rocks such a change cannot be easily traced, because, by being similarly
affected, they at once assume the aspect of truly eruptive rocks; and an appearance
of stratification cannot be regarded as conclusive evidence of the sedimentary origin.
It may be the result of the peculiar circumstances under which a fluid mass has cooled,
or of successive volcanic effusions. I have observed several instances where igneous
rocks formed what appeared to he regular diversified strata, one above the other, requiring a careful examination to convince me that the rocks were not originally aqueous sediments, and altered or semifused, but truly eruptive. In other instances the
distinctions are less obvious. Igneous rocks in such thin strata, like those in veins,
generally exhibit a different appearance from those in larger bodies, because they have
cooled quicker in contact with cold surfaces, whereby the free play of the molecular
attraction and the separation of the constituent minerals is impaired or even forced
into a different direction. Instances of that kind will be mentioned in the description
In the deserts east of Carx.n Lake I have observed a mountain of white dolomite,
apparently altered from a dark-gray magnesian limestone, which still forms part of the

Little has been known before of the formations in Western Utah, not even along
the traveled routes. On the geological map of Professor Hall, in the Report on the
Mexican Boundary Survey, a large portion of it is colored as metamorphic, and the
remainder is left blank. In Captain Beckwith's report merely "limestones" are mentioned occasionally, but their age had not been determined. That Upper Carboniferous limestones occurred near Salt Lake, was the only fact satisfactorily established.
From our investigations in the field and our collections, much important information
has been derived. They have largely contributed to our knowledge of the extent and
development of the geological formations, and have also proved the existence of some

GEOLOGICAL REPORT.

309

not hitherto known so far West. Referring to Mr. Meek's report, I will confine myself
to some general remarks, and describe the rocks more fully in the subjoined enumeration of the single mountain ranges.
Stratified rocks of the Paleozoic age were found extensively developed many
hundreds of feet in thickness. A large portion of them belong to the Upper Carboniferous formation, the existence of which near Salt Lake had been proved bv Prof. I.
Hall, from collections brought in by Captain Stansbury and others. It is principallv
composed of dark gray and bluish siliceous or silico-argillaceous limestones, with silicious or calcareous slates, and some siliceous or calcareous sandstones.
With this series of rocks, as exposed in the Timpanogos Canon, west of Lake
Utah, I found fragments of Lcp'uhihndron in a slate rock, and in the same mountains
also a series of bluish-black argillaceous shales, containing a great deal of carbonaceous matter. Captain Simpson obtained there some pieces which are a mixture of
such shale with small particles of brittle anthracite. From this we infer that the
waters there at one time must have been shallow, and dry land probably near, and
that conditions must have prevailed favoring the growth of coal-plants, although, perhaps, not sufficient to produce strata of coal. Examining the shales at several points,
I found the carbonaceous matter only disseminated in small particles, but in other
places it may be more frequent, and concentrated in pockets, and even strata of coal.
As the indications of coal of true Carboniferous date are more favorable there
than at any other point examined in the far West, tliev might to be followed up. The
(piesth »n whether stone-coal of the Carboniferous age exists here isof superior importance
at the present time, when the communication by rail with the Pacific States lias become
a political necessity. Even if a railroad should not be located in that immediate
vicinity, a thorough investigation of the subject would be desirable. If coal was
found in one place, geologists would be enabled to trace it to distant points, even
where it is now concealed by overlying formations or recent deposits.
In San Pete Valley, about one degree of latitude farther south, in the same
mountain range, a coal has been found superior to any which I have seen west of the
Mississippi coal-basin, and which would furnish a most valuable fuel for locomotives.
I have not examined the locality myself. It might perhaps be a true stone-coal, and
be connected with the above shales; but from all that I have been able to learn about
the formation, I am confident that it is an equivalent of the Sulphur Creek coal of
more recent origin, and associated with the rock,- which are developed on the eastern
slope of the Wahsatch range. (See section IV.)*
The Upper Carboniferous strata, wherever observed before in the western portion
of the continent, seem to have been formed at the bottom of a deep ocean, which
precludes the formation of coal.f Prof. I. Hall, in his Keport of the Geological Survey of Iowa, vol. i, part i, p. 138, and also in the Report of the Mexican Boundary
Survey, vol. i, makes use of the following language: "The conditions favorable for
the production of an extensive deposit of marine limestone are not such as usually
accompany the production of coal.
*
*
*
The evidences of the existence
* This opinion has since proved corieer.
t Mr. Blake, in a papei read before the American Association, has stated the existence of coal-plants in the southeastern portion of the Rocky Mountains. I.mr tb proceedings Lave not yet been published.
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of this ocean in the far West and Southwest during the coal-period amount to almost a
proof that the conditions of that area, which now constitutes a part of this continent,
were never such as to admit of the production of coal-plants, and the deposition of such
materials as make up the Coal-Measures, at least during the latter part of the CoalPeriod. In regard to the earlier part of that period, or the time in which the Lower
Coal-Measures were formed, we have not at present the means of fully deciding what
were the conditions of the central or southwestern part of the continent."
On the other hand, no decidedly Lower Carboniferous strata have ever been found
in those regions before, and we have, therefore, been unable to speak with certainty
about the non-existence of stone-coal in the western Coal-Measures, the lower portion
of which, the equivalent of the coal-bearing rocks of the Mississippi Valley, might
have escaped observation in the far West. Not far from the locality of the shales, I
have found Lower Carboniferous strata, and the supposition is obvious that these shales
might hold an intermediate position as lower members of the Upper Carboniferous or
Coal-Measure series. I have not been able to obtain a section, nor to trace the Upper
and Lower Carboniferous strata to their line of connection, and, therefore, cannot express a definite opinion in this respect. The shales certainly hold a position not very
high in the series, but I doubt whether they correspond to any particular horizon in
the Upper Carboniferous rocks of the East.
The upper division of the rocks on Timpanogos River, consisting mostly of lightcolored sandstones, some siliceous limestones, and a few red, shaly strata, is characterized by some fossils, which Mr. Meek finds analogous to Permian forms. The difference of their lithological eharaeter from that of the Upper Carboniferious rocks lower
down in the canon, favors the suppo>ition that thev are distinet from them and actuallv
of Permian age, but the evidence is not conclusive.
Our collection contains fossils which point decidedly to the Lower Carboniferous
period as the age of a series of rocks in the immediate vicinity of Camp Floyd, west
of Lake Utah. These rocks are also dark-colored, impure limestones, slates, and sandstones. Part of them are much like some of the rocks in the Timpanogos Canon,
while others are much more siliceous, and the fossils are also converted into silex and
badly preserved. Among them occurs the spiral axis of an Archimedes, a decidedly
Lower Carboniferous type, and the first specimen of this fossil yet found in the region
of the Rocky Mountains. At many other points strata have been observed, to which
we attribute the same age.
Further west, between longitude 115° and 115° 30', and latitude 40° 10' and 39°
20', there is a series of hills and mountains, trending nearlv north and south, also made
up of rocks of the Carboniferous age, but of a very different lithological appearance.
They are several hundred feet in thickness; mostly light-yellowish, more or less arenaceous and argillaceous limestones, with an earthy fracture, also light gray, subcrystalline, siliceous limestones, and a great deal of light-yellowish, arenaceous, and calcareous slates.
The limestones are highly fossiliferoiis, and the greatest portion of them undoubtedly Upper Carboniferous; but other strata from the outskirts of this formation, not,
however, much differing in appearance, are considered by Mr. Meek as perhaps Lower
Carboniferous. Distinct limits could not be drawn.
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Devonian strata have also been found at several points, and as far west as longitude 115° 58', and latitude 39° 53'; that is, 1,200 miles farther westward than they
have hitherto been found in situ, as far as it is known to us. We have good reason
to believe that they exist also at an intermediate point in the Medicine Bow Mountains or their neighborhood. (See section III.)
The Devonian rocks are also blue limestones and slates, and do not differ essentially in their lith< »1<>gical character from rocks of the Carboniferous formation. A considerable development of siliceous conglomerates and sandstones, found at a higher
level than the Devonian rocks, apparently occupy the position of the Old Red of the
English geologists.
As yet we have no conclusive evidence of the existence of Silurian strata in this
district; but there is a considerable development of magnesian and siliceous limestones,
which circumstantial evidence leads me to consider as belonging to that formation.
They contain only a few fossils. Some fragments of frorlti/nrni univalves, and some
coralline forms found in them, do not afford a sufficient criterion, but are not unlike
some from Silurian strata <>f the Mississippi Valley.
West of 116° of longitude these stratified rocks nearly disappear. Indications of
them have been found at various points beyond; but they are so thoroughly altered
by the influence of the igneous rocks, that no traces of fossils could be found; nor
could I decide whether they are altered beds of the Paleozoic formations, or perhaps
of a more distant age.
No strata of a period more recent than the Paleozoic have been found in the
mountain ranges, along our line of exploration, with the exception of some quite recent
formations. If they have ever been formed they must have been swept away entirely.
Information communicated by Dr. Charles Brewer, United States Army, seems, however, to indicate that more recent, perhaps Triassic or Cretaceous, strata extend into
the basin from the east, across the southern continuation of the Wahsatch range.
No marine Tertiary strata have been observed like those which occur in the southera lower portion of the basin. All the more recent deposits in the valleys are evidently lacustrine and local.
By the numerous pluto-volcanic eruptions the stratified rocks have been much
disturbed. In the single mountains they are tilted in every possible direction and
degree." Their dip is frequently reversed several times within short distances, and
great contortions and faults must have been occasioned. Moreover they exhibit a great
sameness in appearance throughout, and are generally badly accessible, and only at
long intervals. No section could be obtained under these circumstances. The thickness of these Paleozoic strata, however, is very considerable. Hundreds of feet have
been observed of each one of the formations mentioned above, and the whole must be
measured by thousands.
THE VALLEYS AND THEIR LACUSTRINE FORMATIONS.

The extensive valleys occupy about half the area of the whole district. Besides
some outliers of the igneous and older stratified rocks of the mountains, we find in
them indurated strata only at a few points, and these are mostly stratified horizontally.
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and of evidently lacustrine origin. They impart no peculiar character to the valleys,
most of which have derived their configuration from lakes and inland seas, which must
have covered a large portion of this country within the present era, after the last great
geological changes had taken place, and the continent had attained its present outlines.
The valleys are generally formed by corresponding slopes, steeper near the mountains,
and so gradually converging toward a center, that it would frequently require instrumental observations to decide whether the ground is horizontal or inclined. In some
places we find wide flats many miles in extent. Part of these valleys are not immediately connected with water-courses, but form separate basins, and, when of considerable length, they are subdivided by a rising ground into a number of smaller ones.
Others have a regular descent in their longitudinal direction, and a drainage on the
surface, sending large volumes of water to lower points, especially during the season
of melting snow, while later in the season most of the creeks dry up entirely.
Besides their general shape we have other numerous evidences that large bodies
of water occupied the valley at a former period. At some points, as stated above, we
find horizontal strata. No fossils have been noticed in them, but their petrographical
character clearly indicates a recent origin. Such strata, for instance, were found in
Kobali Valley, where it is interesting to observe how the drainage toward Pah-hunnu-pe Valley was finally effected by the erosion of Swallow Canon. In many of the
valleys regular "benches" of shingle and detritus have been formed along the surrounding heights, and around the Island Mountains, indicating a former beach,
sometimes of considerable width.
They frequently appear as distinct water-marks
of equal height all around. A striking evidence of this kind is found in the Salt
Lake Valley, where such a bench-mark can be seen at a glance, extending continuously nearly 20 miles, and more than 200 feet above the present level of
the lake, while others are lower down. Captain Stansbury mentions a place at the
northern end of Salt Lake where he counted 13 such successive benches, the highest
200 feet above the valley, and he states that the water-marks extend to near the summit of Fremont's Island, which is from 800 to 900 feet high. Less distinct, but still easily
recognizable, such benches were observed in most of the valleys, though not in so
large number.
Instead of benches, we find at some points a continuous rim of calcareous tufa
along the mountains, also proving conclusively a higher state of water at a former
period. This was observed especially on a branch of the Great Salt Lake Desert near
the Fish Springs, and in the neighborhood of Carson Lake. Such formations may also
exist unnoticed in many corresponding localities. They can be readily distinguished
from the tufaceous deposits of springs, as noticed at other points of the route. Interesting deposits of this kind and on a more extensive scale have been described by Mr.
Blake from the Colorado Desert, in Lieutenant Williamson's Report of the Pacific
Railroad Explorations.
The material composing the bottom of the valleys, although differing according
to local circumstances, is generally such as cannot well have been formed in any other
way than as the slowly increasing deposit of a quiet water. Except in the immediate
vicinity of the mountains, where coarser fragments of rocks are mixed with it, it con-
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sistsof very line sand or clay, and Is mostly an arcno-argillaceoiis impalpable material
of light buff-color. Near (/amp Floyd, in'Cedar Yallev, where I had an opportunity
to examine more closely, the upper stratum and soil is'a finely arenaeeons loam; the
subsoil vervronoh, and still more sandv, and exceedingly hard when dry. Thev make
excellent ^adobes" or snndried brick, the usual building material of the country.
clay. This, when dry, does not appear sandv* but forms compact pieces which readily
absorb water and thereby become plastic, though only slightly coherent: a little more
water causes it to dissolve into single grains of sand' In such beds, from a depth of
40 feet, we obtained a number of minute fresh-water and land shells belonging to the
genera Spheriiim (Cyrlas), Li/nnica, Hrlix, Anniicofa, &v. Near Camp Floyd, so-called
instead of salt, the latter name bem- reserved tor the common salt, the chloride of
sodium), a bluish-gray arenaceous clay, in which salts form white crystallizations,
films and nodules, mostly consisting of'sulphate of magnesia, and a little sulphate of
lime and common salt, perhaps also sulphate of alumina combined with the sulphate
of magnesia to alum. (See below.) Similar clays are widely distributed. Also coarser
coarse sandv soil.
It would be superfluous to enumerate all the single observations which confirm
the theory of the prevailing lacustrine formation of the basin. That the country adjoining Salt Lake and Carson Lake has once been covered with water must strike every
observer. Captain Stansbury, in speaking of the Salt Lake Desert, remarks: "These
plains are but little elevated above the present level of the lake, and have, beyond
question, at one time formed part of it. An elevation of but a few. feet above the
present level of the lake would flood this entire flat to a great distance, thus forming
a vast inland sea," If a rise of the water of a few feet Would have such an effect, what
would not be the effect of an increase of several hundred feet to the highest watermarks?
We can entertain no doubt that such was the condition of the country at the beginning of the present era, after the last great geological changes had taken place. The
position of the latest Tertiary strata, capping the highest summits of the adjoining
Wahsatch Mountains, proves that great revolutions have taken place at the (dose of
that period, while the deposits of the basin exhibit not the slightest signs of a disturbas they would assume, if those agencies were renewed which led to their formation;
in other words, if the country was again covered with water.
of the southwestern portion of the territory of the United States, numerous evidences
of which have been adduced by all explorers. Some have tried to explain the subsidence of the water by volcanic eruptions and consequent changes of the level; but
this explanation, although it may apply to single cases, is by no means satisfactory.
Volcanic eruptions would only throw the water to some other point, and not effect a
decrease of its quantity; and even if one basin was thus drained, numerous others
40 B TJ
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would be left. Where a region of the size of the Great Basin is concerned we must
look for agencies of a more general character. Others explain the disappearance of
the water by subterranean outlets. Such outlets may exist in some instances, but it
is impossible to assume a subterranean outlet for every sinking creek or river, especially for those nearer to the center of the district. The sinks of all the rivers have
bad water in consequence of an accumulation of salts; and the water of Salt Lake is
even a concentrated brine, notwithstanding the continual at'thieucr oi large volumes of
fresh water by the Jordan, Bear River, Weber River, and others. If there was an outlet, the salt water would be carried off, and the lake would become a fresh-water lake.
No such suppositions are required to explain the subsidence of the waters since
the beginning of the present era. We only need to examine into the natural course
of events. By applying the physical laws, we find that it is all the consequence of the
geographical situation, and the topographical features of the country. Evaporation is
the groat agency which produces so startling effects.
' We have a mountainous district with numerous lakes and vast inland seas, elevated
from 4,000 to 6,000 feet above the level of the ocean, and surrounded by mountain-ranges
as many thousand feet higher, beyond which, to the north, east, and southeast, mountains and elevated plains cxtond tor manv hundred miles: while on the west and south-

climate of the country to the north, east, and southeast is too dry, even if we make
allowance for a better state of things at that time, and the ocean too distant, to make
an adequate return; while, to the west and southwest, the high mountains turn off the
clouds, and effectually prevent the passage to the basin of more than a very limited
amount of moisture; moreover, as their eastern base is much higher than the western,
they will more favor the egress than the ingress of clouds. The loss will be small at
first and scarcely felt; but taking place continually through hundreds of years, the
effects of it will gradually begin to show themselves. The depth of the waters will
diminish inch by inch and foot by foot; the shallowest spots will become dry, but
still the country around will be sumcicntlv supplied with moisture, and capable of sus-

theseseas as the home of powerful tribes, which afterward, as the country became more
and more inhospitable, emigrated to the south. The remains of ancient towns in New
Mexico and Southeastern Utah, of the origin of which, and of the time when they were
inhabited, the present generation has no knowledge, seem to indicate a more prosperous condition of the country in former times. It seems also to be an established fact,
that then a much more vigorous vegetation existed in some of the central portions of
the continent, the remains of which are still found where now only a stunted growth

of desert plants scantily cover the barren waste.

Volcanic erupi

affecting more equally the whole country, in order to explain the
present time.
The quantity of evaporated water decreases not in the SJI
shallowest places become dry, and therefore the surface of the w;
but the quantity of condensed moisture and the humidity of the
decrease proportionally. The air becomes more dry, and the e\
actually decreasing proportional to the surface of the sea, will :
the shore-lines become more and more contracted. Tin- sprin;
will be reduced or discontinue altogether, and the surroundi
barren and depopulated. Thus the present condition of the bash
In the southern, less eleyated, but warmer, portion of the has

of moisture. Kivulets and creeks run down in every direction. Many of these sink
in the absorbent sand of the valleys as soon as they reach the foot of the mountains.
courses.
The water absorbed at one point frequently returns to the surface at a lower place,
forced up by an impervious stratum of clay or by a rocky barrier, especially where
a valley is contracted by projecting spurs of hills or a branch valley unites with the
main valley. Often the water sinks again immediately after the barrier has been
crossed, within a few yards of its rise. At other points the water regains the surface
frequently in the shape of ponds.
At this season the valley deposits absorb a great deal of water, and become miry
or overflown at numerous points. During the other seasons die affluence is smaller,
many creeks and springs discontinue, and the subterranean reservoirs, formed of the
sand at the bottom of the valley which has been saturated in the spring, are emptied
by evaporation, and by supplying the springs and creeks with which they connect.
The creeks and rivers form either lakes, the water of which disappears by evaporation, and the surplus of it is absorbed in the wet season by the adjoining sand-flats,
or they dry up gradually and sink in the thirsty sand without even forming lakes.
The aridity of the climate and consequent amount of evaporation may be judged
from the fact that during our survey the difference between the dry and the wet bulb
thermometer frequently indicated a nearly complete absence of moisture in the atmosphere. This was observed even on the shores of Carson Lake and in Carson Valley,
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at the immedMBte foot of the Sierra Nevada, under the shadow of its stately pines, with
miles of overflowed meadow-land before us.
the roeks and soils which thev percolate. In consequence of their continued evaporation, impurities and salt suhsmnces have c-oi.sideral.lv accumulated in many valleys,
and form efflorescences mi the surface. Thus the secondary springs, which issue at
low points in the valleys, are frequently impregnated with salts, and all the lakes
funned bv the sinks of rivers contain bad water.
The "mountain springs are in some instances highlv calcareous, and some of them
deposit considerable tuta. Some others are brackish, containing salts from the decomposition of pvritiferous slates or from other sources. These are partly unlit for use
during the dry season, while they may be sweet and palatable .hiring spring, when

found at distances convenient for the traveler, especially in the higher portion of the
in thisVespeet is the great elevation of several of the mountain ranges. ' They retain
suow on their summits during a great portion of the year, which not only supplies the
highest mountains thunder-storms gather, and rain falls much more abundantly than
in wide vallevs. By their very bulk thev are also enabled to retain more moisture,
and thus thev afford a more permanent supply than minor ranges. The numerous
disruptions of the rucks afford the water access to greater depth, and bv a reversion
of the dip bring it back to the surface at points which would be devoid of water
without. Some of the finest permanent springs on the route are thus formed on the
line of contact between the stratified and igneous rocks.
The sinking of the water in the sand favors its preservation. These subterranean
reservoirs are impenetrable to the heat, and the water can only evaporate slowly as it
rises to\he surface by the capillary action, while, if exposed to the open air, it would
rapidly disappear. Without this provision not only many springs would be entirely
deprived of their supply, but also a general decrease of moisture would take place. A
point must be reached where the quantity of water in the basin is so small that the
loss bv vapors carried beyond its limits is balanced bv the gain of atmospheric
moisture from outside. We are unable to decide whether this point has been reached
Lake Valley."
There are also numerous warm and mineral springs in Central and Western Utah,
several of which have long ago attracted the attention of travelers, and have been described by Dr. Wislizenus, Colonel Fremont, Captain Stansbury, Captain Beckwitli,
and others, to which I refer. I only mention the Beer and Steamboat Springs on Bear
River, the numerous hot-springs at the western foot of the Wahsatch Mountains, the
Hot Sulphur Springs at the eastern base of the Humboldt Mountains, the Boiling Springs
near Mud Lake and in the Honey Lake Valley, &c. The water in most of them con-
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varies from a few indies to about oO feet. Most of them are now .Irv and tilled up to
K>me extent with soil, while others contain more or less water, which is warmer or
•older proportional to the quantity of the affluent. The more the deposits of the springs
md the more heat it will lose on the wav and on the surfaee. while the larger and less
obstructed affluent will lose less heat in proportion. The temperature of the water
varies, therefore, between X<>° and 10!> V> Fahrenheit. Most of the springs have no
risible affluent or outlet, but the temperature of the water and rising bubbles of <ras
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been elosed up. The top of tlie spring sounds hollow. The water was found 10 feet
deep, and 107° Fahrenheit warm; it flows freelv over the rim of the cone, and disappears at the base in the pumice-like tufa which it has deposited, and in the swampy
ground around. The warmest spring-, of 109°.5 Fahrenheit, is one of the most southern,
and forms an elliptical large mound,1 which evidently has had dim-rent openings at difo-rown with a luxuriant vc-etatioii, in consequence of the humiditv and warmth. The
present outlet is four feet wide and nearly filled up with calcareous scum. It will be
before reaching the base of the elevation. Some gas bubbles up in all these springs:
it has no smell, and seems to be carbonic acid; but after the water had been kept some
time in a bottle, on opening the same a distinct smell of sulphureted hydrogen was
perceptible, probably formed subsequently by the decomposition of some" sulphate by
ehietlv carbonate of lime, carbonate of magnesia, sulphate of ma-nesia, also some
carbonate of soda and a little chloride of sodium. I could not detect anything- else
with the blow-pipe. The tufa, as well the compact, granular kind, which forms horizontal layers, as the pumice-like vesicular, which is'deposited by the water running
over the rim of the basin and on the plants which grow in the water, is mainly carbonate of lime and carbonate of magnesia. As a curiosity, 1 mention that the warmth

A great deal of tufa' has been deposited also at Big- Spring-, northeast of Battle
Creek. The water of that spring tastes somewhat like that of the Warm Springs, but
is not altogether unfit for drinking.
A spring with similar tulaeoous cones, but on a smaller scale, and such formations
Kobah Vallev particularly attrarted'mv attention. There is an irregularly conic hill,
composed of calcareous tufa, some 40 feet high and lo() feet in diameter. Several
former orifices can be easily distinguished on it, but the water has forced another outlet
a little farther west, where it has formed a lower mound, which is overgrown with
vegetation. I could scarcely hold my hand in the water, the temperature of which
must be about 120° Fahrenheit. It does not taste considerably sulphurous or salt,
but sustains a peculiar vegetation of a yellow color, an Osril/afona, which genus of
plants also grows in the hot springs of Iceland, and which smells unmistakably of
iodine. It appears that these plants, by their segregating power, have absorbed from
the water this substance, upon the presence of which, even in the smallest percentage,
the medical properties of some of the most effective mineral-waters are founded. The
same may also occur in others of these mineral springs, but generally it can be detected
only by chemical analysis.
The hot spring near the bend of Walker River has a temperature of lGo° Fait-
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From all that has been said of the formation of the valleys, of the material ot
which their bottom is formed, and of the structure of the mountain ranges, it will appear that in general the success of the boring of artesian wells would be doubtful,
except where water is naturally abundant. We do not find in the valleys that alternation of strata, permeable and "impermeable to water, which is necessary for the construction of artesian wells. They generally allow the water a free circulation in every
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any degree of certaintv. Frequently we would reach igneous rocks with the borer,
and then the striking even of a fissure would be merely accidental. In most instances
all efforts would prove abortive, and if water was really obtained, it might be warm,
or sulphureous, or saline.
natural springs, or to following up the water in its subterranean course at the bottom
of the valleys between the quaternary deposits and the solid rocks, and gain access to
it at favorable points.

320

EXPLORATIONS ACROSS THE GREAT BASIN OE UTAH.

but sink within a short distance. In order to improve them their origin must be exam
ined. If thev can be traced to'a crevice in the solid rocks, we must try to prevent al
loss of water, and excavate and secure large cisterns or tanks. This could be don<
frequently, at an expense small compared with the great benefit derived from such i
work. Where springs are rather formed by exudation from a permeable stratum, oi
from numerous small fissures, and the water only collects upon reaching a projecting
bed of a more solid nature, we would have to consider this as the actual source, which
besides the construction of tanks, would not admit of any considerable improvements
The tanks ought to be placed so that the surplus of one would successively fill th<
others. The last one would be intended for the watering of the animals, and accord
inglv be made accessible to them. In their construction special care should be takei
to keep the water cool and prevent evaporation; they ought to be provided with i
or less permanent How of the\sprine;. in some instances'very large reservoirs couh
be formed with advantage, by throwing dams across narrow ravines. As a genera
thing, it is preferable to economize and preserve the supply on hand than to look fo
a questionable increase of the affluent, because the total quantity of water which tin
spring is able to furnish during a season may be limited, and a too rapid drainag<
would only accelerate its exhaustion.
Plentiful spring which, however, sink within a short distance, or are shallow am
easily muddied—of which there are several on the route—would only require a clean
ing, and a suitable inclosure to keep off the animals, and a number of small tanks t.

sorbent material, or it may be the temporary result merely of the surface drainage.
Should it be permanent, and in considerable quantity, it might be made accessible by
excavations and secured like the springs; if only temporary, dams could be constructed
across the ravine, and thus a large supply of water, at least for a part of the year,
could be retained. For experiments of this kind always a narrow point of the ravine
should be selected, where the water was likely to be gathered in one stream. A constant subterranean discharge of water max oecasionallx be reached by shallow excavations or deeper wells at the junction of branch and main valleys, (specially where
projecting spurs of lulls or some beds of rock or clay obstruct and contract the passage.
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A plentiful affluent will mostly furnish good water, unless the strata which it percolates
are charged with much salt.
We will very seldom obtain favorable results by digging at ether points. I have
frequently mentioned the reservoirs of water, formed by the absorbent deposits, at the
bottom of many valleys, but to strike them, even from the lowest points of the vallev,
wells would generally attain such ;i depth as would make them almost useless, and the
water would frequently be salt. Besides, we could onlv distantly guess at the configuration and greatest depressions of the rocky base, and, consequently, the most
favorable location for the wells. In order to save time and money, we would in such
cases recommend at least a previous examination by means of an earth-borer.
SOIL AND VEGETATION.

From what lias been said above, in speaking of the valleys in general, it appears
that arenaceous material constitutes a considerable portion of the soil," more or less
mixed with clay. Where the former prevails, the soil naturally becomes unfit to sustain any vegetation except a peculiar desert growth: but the more it is mixed with
argillaceous material, and the detritus of other rocks, the more nutriment it can afford
to the plants. The igneous rocks, by their decomposition, add considerably to the
fertilizing ingredients.
From this it would appear that a large portion of the soils must be well constituted for productiveness. There are, however, other causes which generally prevent
the spontaneous growth of such a vegetation as we find in more favored countries, and
confine the successfully cultivable areas to exceedingly narrow limits. These are
chiefly to be found in the meteorological condition of the country. In some narrow
mountain-gorges, where there is abundance of moisture, we find a quite luxuriant
vegetation; but wherever the country opens out, it assumes the character of barrens
and deserts. The growth of the valleys consists mostly of several species of ArHmisia
(sage) and allied plants, becoming more and more dwarfish, and assuming a more
sterile character, where the soil is more sandy and poor. In spots which receive moisture only periodically, and have a stiff, clay soil, greasewood is the prevailing vegetation. Places which are subject to overflows, and kept moist during the greater part of
the year,, favor the growth of wire-grass, and other coarse swamp-grasses; more
mountainous localities of this kind are covered with meadows of a tall grass resembling
somewhat rye. At still more swampy points, rushes and sedge-grasses occupy the
surface. Over dry, deep sandy slopes, an exceedingly nutritious grass is scattered in
single bunches, bearing large sweet seeds, which are eagerly sought for by animals
and Indians. For the latter, most of the grass-seeds constitute a main portion of their
winter supplies. In most of the mountain-ranges, several species of the so-called
mountain-grasses abound. They are highly nutritious, and come out very early in
spring; and even in midwinter, after a few warm days, young green sprouts may
be seen between the matted bunches of last year's growth. Being of a rather dry
texture, they retain their nutritious qualities as fodder, in these arid regions, all the
year round, and it is principally on them that the cattle subsist.
The growth of timber is confined to the mountain-ranges and some broken sandy
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slopes. The cedar prevails throughout, but, although the trunk attains a considerable
diameter, it generally has the shape of a stunted shrub. A small pine, with eatable
seed (Pit/us mohnph/flhts), accompanies the former, and occasionally the mountainmahogany and a few other small trees or shrubs are met with. A low growth of willows occasionally holders the margin of springs. Only in the Sierra Nevada, the Wahsatch Mountains, and on the banks of Carson River, larger trees of various kinds were
found.
The fall of rain is too irregularly distributed, and altogether insufficient, to sustain
a better vegetation. There is no season for the development of more tender plantsThe frost is immediately succeeded by drought. Therefore cultivation is confined to
points where the soil is good and irrigation possible, of which the light sandy loam is
particularly susceptible. Naturally these advantages are only combined in narrow
strips, in some mountain valleys, at the foot of the higher ranges, or near very copious
springs ; districts which form but a small portion of the whole area. A few spots,
onlv. which by the influence of constant moisture have a thoroughly decomposed soil,
will bear crops without irrigation, and are in some instances exceeding fertile.
The soil and climate in the neighborhood of Salt Lake are best adapted to wheat,
vegetables, and root crops ; also, fruit trees, apples and peaches, thrive well. A small
New Mexican variety of corn produces well, and is cultivated to a limited extent; still
it is frequently killed by frost, and the crop, therefore, uncertain. I have also seen
tobacco growing,but the leaves were exceedingly coarse and quite woolly; a wild species
of tobacco was found at several points. Cotton has also been raised in the southern
part of the Territory, but the success would appear to be very doubtful.
The elevation of the Salt Lake Valley is from 4,200 to 4,300 feet above the ocean,
alleys which are more than 1,000 or 1,500 feet higher, cultivation may
The late frosts and early cold and snow, common at this elevation, would confine the growing and harvesting seasons in too narrow limits. Still,
with a judicious selection of crops, even there permanent settlements might flourish,
which have other advantages not enjoyed by those lower down. The same may apply
to most of the valleys in the more elevated, central portion of the line of our survey.

Valuable and interesting minerals occur at various points in the western and
central part of the Territory of Utah. Some of them are of the highest importance.
Gold.—The route passes through the gold-fields, on the east side of the Sierra
Nevada, which lately have created much excitement in California and throughout the
country. Close on the road, at Chinatown, on Carson River, near longitude 119° 30',
we found a number of Chinese engaged in washing gold out of the sand, gravel, and
bowlders at the mouth of Gold Canon; among which I noticed pieces of dioritic and
trachytic porphyry, and other igneous and metamorphic rocks, forming the walls of
the canon; also brown hematite and quartz. They made use of the "rocker" and
1
' long torn," and were, generally, making from So to S8 a day per rocker. The gold there
is a fine sand gold, apparently much alloyed, for which the traders were paying si 3.o0
per ounce. The finer particles must have been swept farther by the force of the cur-
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rent flowing from the canon. It is evidently a recent deposit, and would at oner lead
to the conclusion that a larger auriferous bed must he found higher up in the canon
In fact, a short time before Ave came there, gold had been discovered some seven mil*
high. ' As mud, as sir,:, had been made 1,7a man in a day. This is close by the nonfamous Comstock lode.
Gold, has also been found north and south of our route, on the upper course of
Walker River, &c.
In the Black Mountains, east of Carson Lake, a quartz-vein was noticed with
altered argillaceous slates, gneiss, &c, but the hurried examination did not reveal anv
indications of gold. We must leave it to more detailed investigations to decide whether
gold occurs in the more eastern ranges ai' I'tah. Xo direct indications have been observed. Still we find at some points metamorphic rocks similar to those with which
the gold is frequently associated in the Sierra Nevada: and these ranges seem to have
been originated by the same forces which have raised the Siena Nevada, and to have
been subject to the same agencies upon which its metallic wealth seems to depend.
Moreover, Mr. Blake, in Captain Whipple's Pacific Railroad Report, mentions golddiggings in another part of the basin, namely, the Armagosa mine, near the southern
road from Salt Lake to California, not many miles beyond the sink of the Mojave
River, where the gold was found in connection with calcareous spar.
Silver.—At the time of our survey nothing definite was known in regard to the
existence of silver in the basin. Rumors located argentiferous veins in the southern
part of Utah. Recently rich silver-ore has been found in the close vicinity of the goldmines of Carson River, in the so-called Washoe mines, which just now create so much
excitement.
Lead,—Minute particles of galena were noticed in an impure brown hematite, or
a decomposed, highly ferruginous igneous rock, which crops out in the mountains
northeast of Kobah Valley. It appears to be connected with a mineral vein, perhaps
of argentiferous lead. Some pieces of galena (sulphuret of lead) were exhibited at
Camp Floyd as coming from the vicinity. Ores of lead, and perhaps copper and
silver, may exist further south.
Iron-ore has not been noticed near the road, but superior magnetic iron-ore occurs
in the mountains near Cedar City, a small Mormon settlement not far from Little Salt
Lake, longitude 113°, latitude 38°. An attempt was once made there to manufacture
iron, but it failed. I am not aware of the particulars and the reason why, but if the
and the obstacles probably be overcome bv an experience.! metallurgist, notwithstanding the apparently inferior quality of the coal which is found in that neighborNative sulphur is found in the same vicinity. In the collection I have a specimen
(obtained from Dr. Brewer, United States Army) which is very pure, but I have been
unable to get anv information in regard to the quantity and connection in which it
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Salt is found in great quantity. As the water of Salt Lake is a nearly eoncened pure brine, salt can be got there at a trifling expense. (See Captain Stansbury's
inrt.) ()tlier saline lakes contain impurities from which the salt cannot be freed so
ly. Some of it was observed in many springs, round which it accumulates, but
:v is usually too little of it to be of much importance.
Near the eastern rim of the basin, in the Wahsatch Mountains, large masses of
[•-.salt are found, partly in pure transparent crystalline pieces, partly strongly mixed
h red clay, with which it is associated- The specimens in the collection have been
ained by the kindness of (Jeneral A. S. Johnston and Colonel Crosman. Salt is thus
ml in the mountains bordering San Pete Valley on the east, some 20 miles south
the Mormon settlement of Manti (in the latitude of Sevier Lake); also in the soied San Pete Canon, and still further south, near Captain Gunnison's trail. I have
examined any of these localities, and can, therefore, not decide to which geological
nation the salt belongs. The limited information which 1 have been aide to obtain
•egard to it, and considerations of a general geological character, seem to indicate
t it belongs to those strata which, in the neighborhood of Salt Lake and Utah Lake,
confined to the eastern portion of the Wahsatch range, but seem to cross it further
th toward Little Salt Lake. They have been spoken of in section IV, and may
Gypsum is found in simil
Various other salts are found in large quantities.
Sulphate of soda was received by Dr. Schiel as coming from the bottom of Salt
Lake. (See Captain Beckwith's Pacific Kail road Report.) A salt, probably the same,
forms heavy deposits on the eastern shore of Utah Pake, near Springville. Our specimens have not yet been analyzed. It is a useful article in various manufactures,
especially that of soda,
Sulphate of Mat/jtcsia enters largely into the composition of many suits and saline
water in that part of the country. It is formed by the decomposition of various
Native alums were observed in several places. They are formed by the decomposition of metamorphie slates and other rocks, etc., which contain pyrites. Captain
Stansbury mentions alum from the northern end of Salt Lake. Dr. Schiel mentions a
magnesian alum. All those which I have examined are magnesian alums, in which
the sulphate of magnesia replaces, in a great measure, the alkaline component, which,
in the common alum, is potassa. No complete analysis has been made by us of any
of these alums. I have in the collection a specimen from Tuilla Valley, obtained
from Colonel Crosman, and one from the neighborhood of Little Salt Lake, by DrBrewer.
The saleratus-clay, which I have mentioned already, seems also to contain it in
considerable quantity. A specimen of this clay from Camp Floyd is of gray color,
full of white crystallizations and nodules of saline substances, and sometimes whitish
throughout. It is also formed by an accumulation of salts from the decomposition of
rocks in the clay. The soluble portion contains a little common salt, a great deal of
sulphate of magnesia, some sulphate of lime, and a little soda. Probably the sulphate
of magnesia is in c<
• tnaenesian alum. It makes
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good adobes (unburnt brick), as do the other clays of that neighborhood. The salts
give this clay valuable properties as building material. Mixed with tour parts of sand,
it forms a superior plaster, and, stirred up in water, after the heavy part has settled
down, it is advantageously used as a whitewash, because it adheres better to the wall
than lime-water. This clay was extensively used in the erection of the buildings of
Camp Floyd.
Mineral springs.—I have spoken of th*em in another place. Some of them may
have strong medical properties, especially on account of the iodine, of which I have
discovered indications in the hot springs of Kobah Valley, of which a description
has been given above. It is not unlikely that this powerful remedy might also be
found, by analysis, in others of these springs more favorably situated.
Stone-coal—In speaking of the stratified rocks, 1 have mentioned that the existence of true stone-coal, of the Carboniferous formation, although possible, is still
doubtful, and that those coals which are found in the YVahsatch range, in San Pete
Valley, and near Little Salt Lake, are probably equivalents of the coal on Sulphur
Creek, &c, on the eastern slope of that range, of which I have spoken in section IV.
As this coal is much used in the Salt Lake Valley, and on account of its geographical proximity to the Basin (the limits of which it seems to cross farther south,)
I have to mention it again. The San Pete coal looks like true stone-coal, breaks in
cubical fragments, has a dark-brown streak, and is bituminous. It is superior to any
coal which I have seen west of the Mississippi River coal-fields, although it may be
equaled by the Sulphur and White Clay Creek coal, if they are taken from the depth.
It cokes to a certain degree, and can, therefore, be used for all purposes, like coking
stone-coal, either fresh or as coke. In case a railroad should be built in that direction,
the coal-beds in San Pete Valley or their equivalent at some other point, would probably
have to furnish the motive power for several hundred miles of road.
Topaz, perfectly colorless and transparent, and of great beauty and luster, has
been found in considerable quantity, loose on the surface, in Colonel Thomas's range.
I did not see any in the rock, but it apparently originates from one of the trachytic
porphyries in that neighborhood. Its degree of hardness is = 8. Before the blow-pipe
it proved infusible, and when strongly heated it was covered with small blisters, but
did not show any change of color. It exhibited the re-actions of fluorine, alumina,
and silex. (No tests for other elements were made). The largest of the crystals
measured scarcely one-third of an inch in the direction of the basal cleavage, which
was highly perfect. The crystals were all short columnar, with various modifications,
corresponding to the following crystallographic expressions, according to the system—
CD-*
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As none of the crystals have both ends perfect, I could not ascertain whether they
are hemihedrally developed, as is most common with the topaz, or have both ends alike.
Its pyro-electricity was not examined, nor the polarization of light, but the crystals
show very plainly the double refraction.
I will conclude this paragraph with a passage from a letter of Colonel Fremont to
the National Intelligencer, dated June 13, 1854, and afterward printed by order of
Congress (33d Congress, 2d session, Mis. Doc. No. 8). Colonel Fremont crossed the
Wahsatch range near Para van and Cedar City, and to these points his, perhaps a little
too highly colored, observations refer: "They are what are called fertile mountains,
abundant in water, wood, and grass, and fertile valleys, offering inducements to settlements. The mountains are a great store-house of materials, timber, iron, coal, which
would be of indispensable use in the construction and maintainance of the (Pacific)
railroad, and are solid foundations to build up the future prosperity of the rapidly
increasing Utah State. Salt is abundant on the eastern border; mountains, as the Sierra
de Sal, being named from it. In the ranges lying behind the Mormon settlements?
among the mountains through which the line passes, are accumulated a great wealth
of iron and coal, and extensive forests of heavy timber. These forests are the largest
I am acquainted with in the Rocky Mountains, being in some places 20 miles in depth
of continuous forest; the general growth is lofty and large, frequently over 3 feet in
diameter, and sometimes reaching 5 feet, the red spnice and yellow pine predominating.
At the actual southern extremity of the Mormon settlements, consisting of the two
inclosed towns of Paravan and Cedar Cky, near to which our line passed, a coal-mine
has been opened for about 80 yards, and iron-works already established. Iron here
occurs in extraordinary masses, in some parts accumulated into mountains, which comb
out in crests of solid iron thirty feet thick and a hundred yards long."
GEOLOGICAL STRUCTURE OF THE SUCCESSIVE MOUNTAIN RANGES.

In the Wahsatch Mountains, on crossing Weber River from the east, on the road
between Fort Bridger and Camp Floyd, we enter the district which I have comprised
in section V. The main body of flie divide between Weber River, Silver Creek, and
Timpanogos River, is composed of dioritic porphyries, which I have described under the
heading of igne< >us rocks. Near Kansas Prairie, the rocks exhibit a more lavatic appearance, but probably belong to the same group. These igneous protrusions may be regarded as the center of the range. East of them we find more recent stratified rocks, while
on the west side the mountains appear altogether composed of strata of the Paleozoic
fonnation. On Weber River, and on the Timpanogos, above Round Prairie, conglomeratic tufas were noticed, made up of these eruptive rocks, imbedded in a finer
material of the same origin. These masses have either been deposited in water, or
became at least cemented and indurated by its agency.
The interesting warm springs of Round Prairie, and their formation of calcareous
tufa, have been described above.
Near the north end of Round Prairie, the first stratified rocks of this section were
observed, tilted by the porphyries. These are mostly light-colored, and a few reddish
sandstones, a siliceous limestone, and some red, shaly strata. Their age is probably

GEOLOGICAL REPORT.

327

the Permian (see under stratified rocks). The sedimentary rocks continue all the way
down Timpanogos Canon. At its upper end compact siliceous and calcareous sandstones prevail, which may also belong to the Permian formation; while lower down
we find more dark-gray, impure, siliceous and slaty limestones, frequently threaded
with numerous veins of calcareous spar or dolomite, some of which exhibit many fossil remains, expecially Brachiopoda ; also dark bluish-grav argillaceous, siliceous, and
calcareous slates. In the lower part'of the canon, and at various points south of its
entrance, bluish-black argillaceous shales are exposed, containing a great deal of carbonaceous matter, and, on their decomposed surface, crystals of gypsum and efflorescences of sulphate of magnetos* At the mouth of the canon, again siliceous and calcareous slates predominate.
Of all these rocks I have spoken before, and stated that they all, or partly, represent the upper division of the Carboniferous formation. Thev present no uniform dip,
but are mucli disturbed anil contorted; hero horizontal, then bent with a sharp angle,
or forming vaults, or folded up so that the continuity of the overlying strata is altogether broken, then rising at once vertically from the bottom of the valley many hundred feet, they again appear horizontal higher up, and thus continue in a gigantic
wedge-shaped mountain to a great altitude, as if they had never been subject to any
violent actions from underneath—in reality, however, because only the horizontal portion of the strata could withstand destruction, while their bent and crushed continuations did not retain strength enough, and were eventually precipitated down and destroyed.
The cation forms a chasm in these disrupted strata, not less than 1,500 feet deep,
and presenting a picturesque scenery, while the higliest summits reach to the region
of nearly perpetual snow, over 4,000 feet above the mouth of the canon. This whole
thickness seems to be made up of similar strata: at least the red color which characterizes many of the more modern strata, on the eastern side of the range, was not observed on these peaks.
The Upper Carboniferous formation is developed also at other points in the western portion of the Wahsatch Mountains. Prof. I. Hall recognized it in some fossils of
Captain Stansbury's collection, from the vicinity of the Great Salt Lake.
Near the mouth of Dry Creek Canon, east of the northern end of Utah Lake, a
white granitic rock forms a high mount, but I did not notice near our routes any metamorphie schists which Captain Stansbury also observed near Salt Lake. In the hills
north of Cedar Valley I noticed a small knob of a similar granite, scarcely reaching
the surface, the stratified rocks near which exhibit strong marks of metamorphism.
The general character of the valley of Utah Lake and Jordan River is in all respects like that of the other valleys of the basin, a- described above. The mountain
range between Utah Lake and Cedar Valley consists of similar strata, apparently of
Carboniferous age.
In the hills a few miles west of Camp Floyd, I noticed siliceous limestones, sandstones, and siliceous slates, also shales. By their fossils they are characterized as
Lower Carboniferous. (See above under Stratified Rocks.) Similar rocks occurnearOld
Camp Floyd, at the north end of Cedar Valley. The stratification seems to indicate
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that the upper portion of Mount Floyd consists of strata which are higher in the series,
probably Upper Carboniferous. In this and also the next range west of Rush Valley
no igneous rocks were observed, but the dip there, like in all the mountains of the
district in general, is variable, and changes frequently within short distances, apparently depending upon local concentration of the subterranean forces at different points
of these ranges.
Cedar Valley and Rush Valley form separate basins. The spur of hills in the
latter valley also consists of rocks of the Carboniferous formation, but on the road to
General Johnston's Pass, east of Meadow Creek, we pass over low outcrops of sandstones, which, although tilted at an angle of 45 degrees, present a quite modern appearance, and seem to be a local formation. Still I am doubtful in regard to their age,
not having found any fossils. Near the creek I noticed a low outcrop of fine white
friable sandstone, or rather scarcely indurated sand with interstratifications and irregular secretions of grav, hard, brittle, siliceous rock which looks as if it was hardened
from gelatinous silcx, and is apparently formed from the sand by influence of alkaline(l)
water, and of modern (lacustrine) origin.
The mountains west of Rush Valley consist of limestones, &c, like the last ones.
The fossils collected in the various passes are mostly corals, and seem to belong to
the Lower Carboniferous period. The strata in many instances exhibit strong marks
of violent dislocations and altering influences, either heat or chemical agencies. Some
appear as if crushed into fragments and then recemented into a regular breccia. In
Oak Pass, high exposures of an altered sandstone were noticed, of nearly porphyritic
appearance.
We next enter Skull Valley, or by the more southern passes, another branch of
the Great Salt Lake Desert, separated from the former only by a low sand ridge. A
chemical test showed the efflorescences of salt around Willow Spring to the pure chloride of sodium.
The next range of mountains of considerable extent from north to south, is Colonel Thomas's range, of which the Granite Mountain forms the northern prolongation.
In the intervening country we find some more isolated mountain masses and numerous
island mountains. Southwest of Willow Spring the hills are composed of altered siliceous limestones and sandstones, with remains of <l<i«teropotl<i. Brachiopoda, Corals, and
Jh't/ozon, (>f < "ail >< miferous age. Further south Igneous Rocks partake in the formations.
The central portion of Mount Champlin is composed of the porphyry, No. 181, of the
collection, which I have mentioned above (see under Igneous Rocks), and other rocks
allied to the trachvtic porphyries. Near the base of these mountains I noticed also
other rocks, forming dikes and smaller outcrops of perhaps later origin, also vesicular
rocks ot dark color. All around the mountain, partly covering the igneous rocks,
partly as separate, more or less distant, island buttes, stratified rocks were observed,
mostly in a highly altered state, limestones, slates, and especially a dark reddish-brown
siliceous sand-rock, which at some points attains a quite porphyritic appearance. The
McDowell Mountains, further southwest, with their characteristic peaks, are nearly
altogether composed of eruptive rocks similar to tliose of Mount Champlin. They
exhibit a most interesting transition among themselves, and between extreme types at
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other points. Some of them are closely allied to the trachytic porphyries from I 'arson
River and Eagle Valley, on the east side of the Sierra Nevada; others can scareely
be distinguished from some of Weber River, and others again present quite a peculiar
appearance. In this neighborhood the Great Salt Lake and Sevier Lake deserts connect with such a scarcely perceptible change of slope, that we are frequently at a
loss to tell whether we are in the one or the other.
Colonel Thomas's range, at Pass Short-cut, is composed of stratified rocks, probably of Carboniferous age, which are tilted, as well as covered, by an overflow of a
trachytic porphyry of gray color. Some strata are thereby highly altered ; sandstones have attained a porphyritie appearance, by a beginning secretion of quartz in
single crystals, as in a porphyry. Farther to the south, near the pass on our return
trail, the igneous rocks prevail, and only a few highly-altered limestones were noticed.
and some layers, in regard to which I was doubtful whether they were originally
eruptive or sedimentary. One of the most common rocks there has a peculiar modern appearance, in consequence of its more loose texture. In ;i gray matrix it contains
a great deal of transparent quartz, very brittle and partly ervstallized in perfect double
hexagonal pyramids, also white glassy feldspar and a little black mica. It has somewhat the appearance of trachytic lava, but is closely allied to the rocks from Mount
Champlin. Other varieties have a grayish white or very light pink matrix, containing
only few and small crystals of the same minerals, which makes them look vastly different; probably in consequence of a beginning decomposition, or the mode of cooling to which they have been subject, they shell off in rounded masses, forming peculiar knobs, or, if the inner part has been worn out, cavities of various size.
Next follow the House Mountains, which extend from Sevier Lake northward.
and are lost in the Salt Lake desert. As far as they have come under my observation,
they are entirely composed of stratified rocks, dark-colored siliceous limestones, compact sandstones, and slates. Some of them are highly altered. Only a fragment of a
Trihhitc, apparently of a Carboniferous species, was found near Chapin Spring, and
the lithological character of the rocks there points to the same age. Near the north
end of this chain the remarkable Fist Springs are found, and not far from them, along
the foot of the mountains, horizontal strata of a white calcareous marl, in appearance
much like chalk, which must have been deposited in the ancient lakes, and to the formation of which infusoria; seem to have contributed largely. Near there, 1 also noticed
a water-mark of calcareous tufa lining the mountain-side for a considerable distance.
Highly altered stratified rocks also form the main portion, at least, of the hills between
this range and the Goshoot Mountains.
The Tots-arrh or Goshoot Mountains are one of the principal ranges of great
length and altitude. Their main body consists of stratified rocks, limestones of mostly
bluish color, sandstones and slates, which form some of the highest peaks, among
them Mount Davis. In the pass from the desert to Pleasant Valley, some fossils of
Lower Carboniferous age were found, and also near our camp on the western slope.
Many of the strata are strongly altered, sandstones converted into quartzite, &c. Besides, we find some metamorphic rocks, mica schists, argillaceous slate, gneiss, and
even granite ; but I have not seen any of the porphyritie and other more recent igne42 B u
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'feasant Valley, in this range, seems to follow the line of contact betwee
TOUS and metamorphic rocks.
A conglomerate is found in the pass abov
mostly composed of more or less roi
mo-calcareous finer m atrix of light n
parently been deposit pel in a depress
1 their general eonfigu^ration, it is pro
ishoot Mountains a c
sink
. precipitate.
and re-appear in the adjoining Crosman Valley, &c.
Next follows the Un-go-we-ah range, between Antelope and Steptoe Valleys, al^so
of great altitude and extent, in which' stratified Paleozoic as well as piutonic rocks
were observed. On the southern road we find on the east side a great thickness of
bluish grav calcareous slates and siliceous limestones, and, toward the summit, with
them a calcareous conglomerate, and a trachvtic porphyry allied to that from the
McDowell Mountains. On the west side limestones aiv still more extensively developed,
mostly siliceous, and of dark bluish and gray color; also slates, and some sandstones.
Some of these strata are strongly altered. Near the summit of the pass some fossils
were obtained, indicating the Upper Carboniferous age, while others, from the western
portion of the range, seem to be Lower Carboniferous. Near the northern road, the
brown dioritic porphyries form the bulk of the mountains, while the stratified rocks,
bluish gray siliceous limestones, and sandstones altered into flint rock, are confined to
the highest summit and part of the western slope. We noticed some interesting instances of the changed appearance of the rocks at the contact between the porphyry
and stratified rocks. Near our camp, in Spring Valley, in this range, highly peculiar
rocks were exposed, which seem to be the result of a later intrusion, partly pitchstones,
partly others of a bluish-gray color, subvitreous and easily breaking into subcuboid
fragments. They contain numerous light brown secretions of the size of a pea, with
a radiating structure, in the center of which frequently a small grain of feldspar can
be observed; they also contain some crystals of black mica. Higher up toward the
summit 1 noticed a local formation of conglomeratic rocks composed of igneous material, and a high knob of porphvrv, closelv allied to the porphyry from Simpson's
Spring at Mount ChampliiL
The Mont-tim range, between Steptoe Valley and Butte Valley, is composed of
sedimentarv rocks of the Paleozoic age. Near the northern road we mid, on the east
side of the mountains, bluish and gray siliceous limestones threaded with veins of calcareous spar, slates, etc., petrographically much like the formations in the Timpanogos
Canon, but, as some fossils, Trilohites of the genera HomahnoUis and Proetus, prove, of
the pass. Although this is the first point where Devonian strata were noticed, they
may occur also farther east, having escaped observation on account of the similarity
of their lithological character with that of Carboniferous strata and the scarcity of fossils. A considerable thickness of flint-rock and altered sandstone was exhibited in and
near Egan Canon, probably underlying the Devonian limestones, and also strata of
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i']i like roofing-slates.

On the west

similarity to Devonian strata, farther west, I am inclined to consider them c<
western spur of the range between the two routes, on the southwest side <
Valley, is evidently composed of the yellow rocks of Upper Carboniferous
below), of which a few doubtful traces were also noticed in the pass to Buti
This valley is closed at the south end by mountains of brown dioritic poipl
rocks allied to the pitchstones, forming a spur of a great eruption, which has
south of'Summit Spring, in the next range, and covers a considerable area.
On the northern route the divide between Butte Valley and Long Valh
composed of porphyritic rocks and lin-ht-coloivd limestones. Part of these
gray, siliceous, and subcrvstalline, or'thiolv crvstalline; others are lights
areno-ar-illaceous, ;111,1 have an uneven fracture. Thev are characterized, b

til e head of Strat [fied Rocka , and to Mr. M< •ek's repoi •t. West . >f Long Vl illcvwe find
sii nilar strata, coi itinuing to the s
init of the pass t o Ruby V;alley, whei •o a blackish _
er uptive rock, wl lich looks basah •ic, but is perhaps allied to tl ic greensto nes, forms a"
0 n the • Wi 3St siih % in Mun y Canon, we have ft| ;ain the yelCO nsiderable prof rusion.
lo \v rocks, but a]marentlv n lore s ilici 'Oil:
id slaty, a lid less fossiliferous. Their trend
av id dip are vara .ble. and I did n ot obt ain a section, but the formation n mst attain a
th ickness, at least, of sever al hu ndi vd fee t, The s trata of tl: ie spur of hills farther
north, in Kuhy Vallev, slue v the same col or. Afeiv fossils fr om the gniv limestone
of an isolated loiv hill near the n •ad,, more resemble Lower Cai •boniferous types.
On the southern route these light-gray and yellow limestones and slates form the
mountains between Butte and. Phelps Valleys, north of Summit Spring, south of
which they are cut off by the porphyries and allied rocks. In the low divide between
Phelps and Buell Valleys, and in some hills farther west, similar light-grayish and yellowish rocks crop out. Some strata there are full of joints of the columns of Crinoidea,
and a few fossils from that point are considered by Mr. Meek as more like Lower Carboniferous forms. Although the lithologicnl character scarcely would iridic
of Devonia -' •
vision, it may per
west, is favorable to the supposition that these beds occupy a lower position in the
Carboniferous series than those near Summit Spring.
We cross the Humboldt Mountains on the northern route, near their southern
extremity, where their great elevation suddenly falls off, and minor ranges appear in
their stead. In this latitude the Humboldt Mountains appear to be made up of stratified rocks from their base to the highest summits. I noticed blue and gray siliceous
limestones, also flint rock, and a coarse, partly conglomeratic sandstone, perhaps identical with the one in the next range west. These rocks belong probably to the Carboniferous and older formations. Only a small outcrop of feldspathic rock was observed
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not far from the road. The low ranges farther south, also far beyond our southern
route, are formed by the Carboniferous rocks, their yellow color indicating it plainly.
In the next mountains, on the west side of Buell Valley, we again find a considerable development of siliceous limestones and slates, of mostly bluish-gray color,
characterized by their fossils as Devonian. They are overlaid in the pass by heavy
masses of a coarse siliceous sandstone, and a conglomerate of rounded siliceous pebbles?
mostly of a rather dark color, which seem to occupy the position of the Old Red of the
Knglish geologists, between the Devonian and Carboniferous formations. A further
proof of this I found near Cho-kup's Pass. Its thickness must be considerable. I
observed 300 feet of it in a single exposure. On the west side of the pass eruptive
masses protrude, which seem to belong to the basaltic or phonolitic group, and are
partly vesicular; other rocks close by may either be allied to them or highly altered
slates. I also noticed some tufa, a sedimentary local deposit of tine fragments, orashe >
of eruptive origin. McCarthy's ('reek marks the line of contact between these different rocks.
In the same range, some miles north of Cho-kup's Pass, on the eastern slope, and
again on the west side of the pass, I found a few fossils in gray and bluish limestones.
Mr. Meek considers them as Lower Carboniferous. The main body of the range there
is composed of siliceous conglomerate, Hint rock, and a strongly cemented light-colored
or reddish sandstone, which formation attains a thickness of at least several hundred
feet, It is most probably an equivalent of the conglomerate farther south, and "Old
Red." There we have it overlying Devonian strata, here we find it in connection with
Carboniferous rocks. Although the latter are found on the side of the mountain,
while the sandstone forms the crest, they seem to occupy a higher geological positionThe upheaving forces have exhibited a great local intensity in a direction coinciding
with the central line of the ridge. The strata at numerous points stand on the edge,
having been tilted up at an angle of 90°, or even more. Thus the originally lower
sandstones now occupy the most elevated position in the center. No igneous rocks
were noticed near the pass, but they appear to form some hills farther north.
The permanent character of some springs, and the large volume of water, in Pahhun-nu-pe Valley seems to be, partly at least, the result of the upthrusting of these
sandstones and other older strata, which hold a highly elevated position in the neighboring IIumbol.lt and ('ooper Mountains, and there, at their outcrops, take up a considerable quantity of water from the melting snows and summer rains; while it is partly
due to the circumstance that this valley receives the drainage of the extensive Kobah
Valley.
The rocks in Swallow Canon, between Pah-hun-nu-pe and Kobah Valleys, are
dark-gray and blue impure limestones, with numerous small veins of dolomite, also
slates and flinty sandstones. They are characterized by their fossils as Devonian
(see Mr. Meek's report). This canon has apparently been eroded by the discharge of
the water from Kobah Valley into the less elevated Pah-hun-nu-pe Valley. The
former has thus been gradually drained of its lake, the relics of which are still found,
not only as marked benches and some tufaceous strata, but as a considerable succession of horizontal layers of shaly sandstones and arenaceous shales, partly calcareous,
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of gray, yellowish, reddish, and white colors, which form high escarpments
southwest foot of the island mountain north of Clay Creek, Mount Lowry.
The strata comprising this mountain and the one north from there, near
Creek, are mostly limestones of light-gray color, suhcrystalline and very e
Only a few imperfect fossils were noticed in them, some trmhifurni univalves, ai
coralline forms, which, according to Mr. Meek, appear to be similar to Lower i
species from the Western States. The dip of these strata also seems to indie
they occupy a lower geological horizon than those of Swallow Canon, and In
dences, although not conclusive in themselves, lead me to consider these strata
probably Silurian.
Crossing Pah-him-nu-pe Valley on the northern road, we iind on its w
cliffs of a light-gray, granular, crystalline, maguesian limestone, an agglomer;
small rhomboidal crystals of dolomite, alto-ether presenting the appearance o
of the Lower Silurian maguesian limestones of Missouri, especially the third
sian limestone of Professor Swallow. This series is several hundred feet tlii
succeeded by lower strata of a similar character, but more fmelv crystalline ai
crystalline, like other varieties of the third maguesian limestone. They are ui
by several hundred feet of coarse sandstones and siliceous conglomerates, whicl
also correspond to a sandstone in the Missouri series, and perhaps be an etjuiv;
the Potsdam sandstone of New York. I cannot think that this sandstone and ce
erate should correspond to those in ('ho-kup's Pass of the age of the ()ld Ke<l, al
their appearance is similar; then the limestones would be of Carboniferous a
they are quite unlike any I have observed in that series.
An igneous protrusion, a spur of Mount Cooper, intercepts the further regit
cession of the strata. Near by some variegated and altered slates crop out. J
points farther west in Kobah Valley small exposures of similar light-colored silic
nesian limestones were noticed.
Near the nortli end of Kobah Valley I found some rock resembling ser
and other more compact basaltic (?) knobs. The mountains around the weste
of Kobah Valley are composed of igneous rocks, mostly porphyries, which s
hold a position between the dioritic and the tracliytic group, and differ much
themselves; some of them present a peculiar appearance, and may be later inti
< Hliers appear to be allied to the phonolites * Only near the southwest end of t
ley, again some few stratified rocks of doubtful age were observed, sandstoi
altered slates, and some greenish flinty siliceous strata, which have nearly 1
marks of their sedimentary origin, by the immediate contact with the igneous
sions.
The Pe-er-re-ah range is another of the principal chains. Near our tro
composed of granite, more recent eruptive, and some highly altered stratified
At the mouth of Simpson's Canon flint-rock and black and variegated slatt
noticed; a little farther on, white, coarse-grained granite, and some more finely-'
closely specimens from the island of Ischia, near Naples, from the extioct volcano Epomeo, the function, of •
now discharged by Vesuvius. Those specimens are a scoriaceous \
hv.lr...|I|lprki «e
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porphyritie varieties. At the upper end of the canon more slates, &c, were observed,
but the hills are mostly covered over, and but few rocks exposed. Near the summit
I found a trachytic porphyry with a feldspathic matrix and crystals of glassy feldspar
and mica, and near by other similar rocks form successive overflows or protrusions,
presenting the appearance of stratification. Some of them reminded me distantly of
the rocks of Spring Valley in the Un-go-we-ah range, others of the rocks in Kobah
Valley, and one is allied to the pitch-stones. The summit and west side of the pass are
composed of granite, and only lower down on the west side some more flint-rock occurs.
Where we struck Reese's River, horizontal strata of modern origin were noticed,
which must have been formed as lacustrine deposits, partly conglomeratic, partly finegrained calcareous sandstones, and arenaceous limestones. In the range west of
Reese's River, porphyries arc largely developed, of mostly light-reddish color, and
with crystals of glassy (?) feldspar and mica, and partly of quartz. With them I
found some highly altered stratified rocks, especially flint-rock, and a sandstone which
had become quite porphvritic by the secretion of crystalline particles uf the silex; also
some black pitch-stone. "
Next follows the Se-day-e range, with subordinate chains. Where it has come
under my observation, its main body is nearly altogether composed of plutonic masses,
granite, porphvritic rocks, pitch stones, &v. White granite was found in the center of
the range, near the head of Gibraltar Canon. Trachytic, and, perhaps, some dioritic
porphyries are most largely developed. Their color is generally pink or reddishbrown; others are whitish. Those of the latter, at the mouth of Putnam Canon,
exhibit an imperfectly columnar structure. Near the eastern foot of the mountains I
noticed various rocks which have evidently erupted at a somewhat later period.
There are black and brown pitch-stones, at one place forming a dike, split up by
numerous fissures into tabular pieces with glazed surfaces and highly brittle inside;
other masses appear as a mixture of the porphyry and pitch-stone, and similar to some
lavas; and a large vein is filled with a trachyte which seems to be closely allied to the
rock from Weber River, No. 153 of the collection, but contains less quartz and mica.
Brown porphyry prevails on the west side, and also in the more western spurs; only
in the canons some local tufaceous sediments were observed, and on Edward Creek
a flinty conglomerate and some few other ledges of metamorphosed rocks.
In the park below the Gate of Gibraltar we find extensive deposits of a mostly
pure white tufa, apparently formed in a lake which has been drained by the erosion
of the Middle Gate.
These sediments are formed of finely comminuted trachytic
rocks, pumice, &c; and the siliceous shells of Infusoria may have largely contributed
to it. They scarcely contain traces of lime. They are apparently identical with
those observed by Dr. Newberry on the upper Pitt River, Klamath Lake, &c, and
called by him infusorial marls, of which he remarks (Pacific Railroad Report, vol. v4i,
p. 39), that they have a striking resemblance to pulverized pumice, and have doubtless
been formed of similar material. I found the same on Carson River, east of Eagle Valley, where, however, they contain a few per cent, of lime; but a similar formation from
the Salt Lake Desert, near Fish Springs, is a calcareous marl.
In the Middle and Lower Gates I noticed porphyry, flint-rock, and signs of other

ably of clav, while lower d. own it is purified i igain by the sand. 1 am confident that
it would be easy not only t< • secure a permaui ait supply at that Gate,bu t that a much
better water could be obtai ned, at least durin g the greate st part of the
erai miles lower down. a.id
oiig
be much shortened.
The Black Mountains 1 form only a compa iratively low ridge east of Carson Lake,
and are composed of igweov is and metamorplu >sed rocks. The former, 8 is exposed on
i any of the porph vritic rocks, and appear a,;local protrusions, probably of later da te. * On the west aide, dark-cctared vesicula r rocks were
found in considerable qitan titv, and above th em altered < •lay slate, gne iss, and compact quartz forming1 a vein ( >r stratum. Farth er north the mountains lin- re a stratified
appearance, partly caused n lerely by horizont al water-marl ks, and the ro< •ks are black,
gray, red, scoriated, vesicul ar, &c.
Alkali Valley, formed) - a branch of (Jars on Lake, is istill mostly a miry salt flat,
with a great deal of loose di rift-sand on the sui •rounding be; rich and bene! les, especially
on the east side.
Drift-sand also covers the greatest part of the hilly country soutl i and west of
Carson Lake, as far as the b end of Carson Riv er. In that . listrict rocks r .revail similar
to those of the Black Mou ntains. Near the lake we tin, I scoriaceous vesicular outcrops of dark gray and red color and igneous origin, and, lining the hill 4, a great deal
ot calcareous tufa, in place s enveloping nimn srous particle s of the red r ock, and then
readily mistaken as such: also, considerable of a sedimc ratary rock of ' white color,
mostly composed of pumici 9 and other igneo lis material, and allied to the volcanic
tufas. Rocks of the basalt or greenstone gro up, partly ve sicular, were also observed
I River, and along Walker
at various points between the lake and the b<
River, to the exclusion of other igneous rocks, except some in the main diivide between
the two rivers, which are .distantlv related t. > the tracliytic porphyries.' * One specimen of the latter has a loos, > porous texture, a ml contains i n the light-gray feldspathic
matrix crystals of glassy ( .') feldspar and brown mica. Others contai n hornblende
instead of the mica, especia lly higher up on Carson River, and appear more allied to
those from Weber River.
* I do not think that there are a ny rocks along our line of survey which can properly be called basalt. Several
of the hasaltic rocks in the neighborhood of Carson River and Carson Lake resemble more the
a lava which erupted as
which small green crystallizations can be recognized only when the rock has begun to decompose.
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quartz-rock were observed between Walker and Carson Rivers, not far from where
we struck the latter.
Near the bend of Carson River Ave also find the unmistakable marks of a former
lake, in numerous water-marks and the calcareous tufa on the sides of hills.
Thence Op Carson River, the whole formation is plutonic.
The rocks are
mostly trachvtic porphyries, similar to some from the McDowell Mountains, with a
flesh-colored'or brown' feldspathic matrix, and crystals of glassy feldspar, mica, and
quart/: others form a transition to the dioritic porphyries and the Weber River -roup,
containing hornblende, mica, &c: they alto-ether merge into each other, and may
be considered aa a connecting link between the two groups. Still others are black
and vesicular, and conglomeratic tufas occur likewise.
I have already mentioned Gold Canon, and the infusorial tufas below Eagle Valley.
Tins and Carson Valley are two of the long series of valleys which stretch along the
foot of the Sierra Nevada, and in which the eye of the weary traveler is, for the first
time, relieved by the aspect of green meadows and cultivated fields. The eastern
dope of the Sierra Nevada, along Eagle and Carson Valleys, is mostly covered bv
metamorphic strata, siliceous and argillaceous slates of various description, and some
siliceous conglomerate; but its main body there is composed of white granitic rocks,
which were observed on the Daggett trail, in Lake Valley, and Johnston's Pass.
(See under Igneous Rocks.) Carson River Canon is chiefly cut through these white,
coarse, crystalline granites. There the contrast of their precipitous, resplendent walls,
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PAL^ONTOLOGICAL COLLECTIONS OF THE EXPEDITION.
F. B. MEEK,
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WASHINGTON CITY,
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Capfc J. II. SIMPSON,
Topof/raphiad Evinces, [\ S. A.:
DEAR SIR: ID the following report, on the fossils collected by Mr. Henry Ei
mann, the zealous ireologist t,f the party under your command during your lafc
plorations in the far West von will find figures and descriptions of such new sped
are in a condition to be fully characterized. Figures are also o-iven of a few «
well-known forms, which are' especially interesting in consequence of the fact
they have not hitherto been found at such remote western localities. In additic
these, the collection contains many specimens too imperfect to be satisfactorily id
fied with known species, or described as new, though quite a number of then

the geology "of which little is known. I have thought a full list of'all the" ft

logue, where only generic names could be given, a brief description of some of the
more marked characters of the species has, in several instances, been added.
The fossils contained in the collection give evidence of the existence along the
line of survey of rocks belonging to the Devonian, Carboniferous, Permian, Cretaceous, Jurassic; and Tertiary epochs.* Those of Devonian age were collected in the
region of Humboldt Mountains, near the middle of the Great Salt Lake Basin, at the
following points: Latitude, 39° 45' north, longitude, 114° 4;V west; latitude, 39° 33'
north, longitude, 115° 58' west; and latitude, 39° 30' north, longitude, 115° 36'
west.
The specimens obtained at the first of these localities are in slabs of hard darkbluish limestone, and consist of fragments of Trilobifc, belonging apparently to the
genera Homalonotus and Proetus. These may possibly be Upper Silurian species, but
they have so much the appearance, so tar as can be determined, of forms occurring in
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the Hamilton group of the New York series, that, when taken in connection with the
lithological characters of the matrix, they leave a strong impression on the mind that
they probably belong to about the same horizon.
The fossils found at the other localities mentioned above are, I think, decidedly
Devonian types, and also occur in dark-bluish limestone. They consist of Atrypa aspcra,
or a closely allied species, A. reticularis, a *mx\\ Product us, and three or four new species
of Spirifer. As the genus Prod actus is now generally regarded as not dating back
farther than the Devonian system, and neither Atrypa reticularis nor A. aspcra ranges
up into the Carboniferous, while the species of Spirifer, as well as the small Productus
associated with these, are all closely allied to forms characterizing the Hamilton group,
the evidence is nearly or quite conclusive that the rock from which these fossils were
obtained belongs to the Devonian system, and I think it will be found to be nearly on
a parallel with the Hamilton group.
It is an interesting fact, in case these specimens should really prove to be of the
age of the Hamilton series, that at this distant locality thev should be found in beds
having almost exactly the lithological characters of some of the dark calcareous portions of that formation in New York; while the fossils of the same age found in the
It is worthy of note that'the localities at which these specimens were obtained are
near twelve hundred miles farther westward than such fossils have hitherto been found in
situ, so fir as known to the writer, within the Territory of the United States. It is true

Mr. 1 1. Enge•hnann
1856, near Medicine Bow B
suppo sed by Dr. Shumard to be aJs(
»rded ;
mclusive, and the fossils we
origl
f wl rich could not be determine'
The sp oeiniei
i-ovisionally referred to th
112 8' west; and at two or throe localities much farther westward, near Huml;
Mountains, already referred to. Those from the first of these localities occur in a 1
compact, dark-comred siliceous limestone, which 1 am informed by Mr. Engelmai
rather extensively developed in that region. They are all silicified and not in a
to Orthis Alichi'iui and iFciuijiranitcs crevistriu occur among them. There are ;
along with these, fragments of Corals, Spirifer, Ath/ris, and the spiral axis of a sp<
of ArcMmedipora. As the last-mentioned fossil belongs to a genus common in
Lower Carboniferous, and not vet certainly known to range up into the Coal-M
ures, and the forms associated with it resemble species occurring in the Lower Carfo
erous series of the West, while there is an absence of any exclusively Coal-Mea
* See Captain Stansbury's Report, Great Salt Lake, page 403.

tvpes anion- thein. the weight of evidence is in favor ot the conclusion that these darkcolored limestones belong to the loner principal division of the great Carboniferous
system.
The other fossils supposed to be of the same age as those mentioned above, are in
part from a similar dark-colored limestone on the west side of the south branch of Ilium
bold! River, latitude 40° north, longitude 115° 37' west: and from a -ravish suhcrvstalline limestone some sixty miles in a southwest direction from the locality'just mentioned.
show enouuli of their' characters to be certainly identified with known species; but,
from the position of the beds in which they occur with relation to other rocks hereinafter to be noticed, they would seem to be most probably of Lower Carboniferous aire.
A few imperfect specimens collected at various places alone; the route between
Humboldt Mountains and Camp Floyd, indicate that much of the country is occupied
by Carboniferous rocks, though it is not improbable Devonian and possibly Silurian
deposits may be exposed at several places between these two distant localities, in addition to that already mentioned at which fragments of Trifohitrs were found.*
darkshaly bedsmTmipanogosCanon east of Lake Ftah,latitude 42°22/north,longitude
111° 38' west; and from extensive exposures of li-lit-yellowish oTav, more or less argillaceous, and arenaceous subcrystalline limestones, forming mountain chains between
longitude 115° and 115° 30' west, latitude 40° 10' and latitude 3!C 20' north. Those
from the dark shaly beds at the first of these localities consist of Spirifn; I'roihictus,
Atlnjris, and fragments of a Lephbxkndnm, none of which are known to be identical
with described species, but from their general resemblance to Coal-Measure forms, and
the nature of the matrix, we may infer with some degree of confidence that they belong
to that epoch.
The collections from the yellowish limestone series alluded to above, contain specimens of Chonctes, Pn><huins, Spirifrr, Athyris, Pnivn. Xmttihis, &c, the species being
for the most part new, and also distinct from those found in the dark shaly beds at
Morton, or closely allied to it, and one of Atltyris is undistinguishable from A. sitbtilita,
Hall (sp.); while the Chonctes is quite similar to ('. Vcmvinlknta, Norwood & Pratten.
From the presence of these Coal-Measure types, and the absence of any well-marked
Lower Carboniferous species among the collections from this rock, I am led to refer
it, at least provisionally, to the upper division of the Carboniferous system.
Specimens from deposits of the age of the Coal-Measures were collected from limestones on the North Platte, fifteen miles above Fort Laramie, and at several places in
Eastern Kansas. The occurrence of rocks of this age at these localities is now so well
known, however, as to require no especial notice here.

EXPLORATIONSS ACROSS THE GREAT BASIN OF UTAH.
Ill son 16 masses of very 1hard, light-grayish, compact, silico-calcareous rock from
a River above the ccanon, there are some imperfect specimens of small avicusli.-lls ! esembling tlie Per:rmian genus Bnfowdlht; also fragments of a coral similar,
to the o-enus PJnjl/opora of King. From the analogy of
s, and tiie fact that the bed in which the}' occur holds a
m, as I am informed by Mr. Engelmann, than the dark
be of Upper Carboniferous age, farther down the river,
ie reason for thinking there maybe here a representation
sition would also seem to receive further support from the
ir east of this of Jurassic, and probably Triassic, deposits;
ait more reliable evidence to refer these fossils to the Person from localities in Eastern Kansas, near Cottonwood
Kansas River, several specimens of yellowish magnesian
entlv the same species of Pscudouuntotis, Avkidopvctci),
wn to occur at many places in the eastern part of that
ug of Upper Carboniferous and Permian types, through
;, it is impossible to determine, from these few specimens,
»ps from which the}- were obtained should be classed with
Carboniferous, though they most probably belong to the
cality at which specimens were collected indicating the
s is on the east side of the Wahsatch Mountains (latide, 111° 15' west). They consist of gray, argillaceous,
itaining Fragments of Pecten, Ostrea, and stems of Pentaactly with those of P. axterheus, Meek and Harden, from
nek Hills, Dakota. The strata containing these fossils are
id by Mr. Engelmann, with a series of light-colored and
North Platte, above Fort Laramie, well-marked Jurassic
in gray argillaceous sandy beds. They consist of fraghms mentioned above, and an Oyster, nearly related to ()•
>Ja, Quenstedr, or an allied species, a new species of Pecten,
nd Behmmtvs densm, Meek and Hayden.
these fossils were collected are clearly of the same age as
e southwest base of the Black Hills, and, as at that place,
ies of red arenaceous deposits containing large quantities
ceous age were found as far west as Bear Kiver, and on
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several of the tributaries of W( mer Kivei \ ei
at these localities in whitish at i«I light-y ell,:
Anomia, an Oyster like 0. f/lahra , Meek an .11
western species usually referred to I. probl rrua
Deposits of good brown co al and 1KM Is O
associated with the strata contain ingtheah i >ve
ently dipping at the same ang
o 1«
were examined, that they belongr to the sa
fossils.*
Cretaceous fossils were als
il fi
above Fort Laramie. They are Osfrea cm njrs
ramus, with fragments of a small BcuuVrfes, ami
of the age of No. 2 or 3 ol" the Upper Mi:

Missouri se(
3maD BactdU

maim informs me that the more recent series seems not to be conformable in its dip
with the older, which was highly inclined at the localities examined. This older series
also differs from the other in being clearly an estuary or brackish-water deposit: while
the newer, so far as known, contains the remains of only strictly fresh-water mollusks.
The older formation mentioned above was seen on Bear River, near the mouth of
Sulphur Creek, some 30 miles west of Fort Bridger, and but a few hundred yards
distant from the outcrops of brown coal and yellow sandstone with Inncvramns
already mentioned. These beds are chiefly dark-colored and grayish, argillaceous
shales, with coarse, dark and lighter-colored calcareous grits. The fossils found in
them belong to the genera Unio, Corbula, (roitiobasis, Vh-qxints, nyullUii/fophorus^ beingjust such an assemblage as we might expect to find in an estuary or brackish-water
deposit.
The fossils from this region, figured by Professor Hall in Fremont's report, Plate
III, are fresh- and brackish-water types, and possibly may be from this horizon. I
have always been at a loss, however, to identify, with confidence, the species described
in Fremont's report, partly on account of the brevity of the descriptions and the want
of more satisfactory illustrations, but also to a great extent owing to the fact that the
localities are only given by longitudes and latitudes, which were, at that time, not
determined with sufficient precision to know certainly exactly from which one of
several distinct formations the specimens were obtained At one time I was rather
& Cretaceous strata iiit-iiTimn'il alxv
>d States Geological Survey of the
t The type of the genus Bhytophot
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:o think that the shell described by Professor Hall, in Fremont's report, under
Cerithhun tn/mon, might be one of the Bear River species of Goniohasis, and
• shells described by him in the same report, under the names of Natica ! occind Titfho)>(t/tit/ht<jf(,ru/is, inl^ht be the young of a Vivipfirus found at the Bear
•ality, but on these points it is not possible to arrive at any very satisfactory
»n until some one can be fortunate enough to be able to make comparisons
he time of writing this report, all of the facts known seem to favor the con-

r

honed above occupies an extensive area in the
by Mr. Engelmann, that it is mainly made up of
lies, with some calcareous beds, several hundred
•emains were found. Beneath these beds, however, he discovered light-colored shales and limestones, containing great numbers of
fossils belonging to a few species, all of which are fresh-water types. Those collected
consist of two Hew species of Mvhinki, two of Limned, one of Unio, and three of

Plamrbis.^
way with those Of the Upper Missouri; that is, thev consist of ;m older series of brackishwater origin (probablv in local isolated busins),'succeeded bv fresh-water formations,
extending over much wider areas. It is worthy of note, however, that the fossils found
in these Utah [and Wyoming] Tertiary formations are all, so far as known, specifically
distinct from those characterizing the Upper Missouri beds, excepting a single species
of Viriparus already mentioned (V. Omradi, Meek and Hayden), which is common to
the Sulphur Creek estuary deposits, J and those of the Upper .Missouri, near the mouth
of Judith River. Still, it is probable that we have not vet obtained facts enough to
be able to determine whether or not these formations correspond in their details with
those of the Upper Missouri.
From what has been said, it will be seen that all the fossils contained in the collection from localities along the line of the survey, in the Great Salt Lake Basin, are
from Paleozoic rocks; while all those from Secondary and Tertiary formations were
collected from localities east of the Wahsatch range of mountains.§
Very respectfully, yours, &c,
'
F. B. MEEK.
• i.:..:. •
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§ Some of the facts and conclusions contained in the foregoing remarks w
with Mr. EL Engelmann, in the Proceed. Acad. Nat. Sci. Phila., April, 1860.
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DESCRIPTIONS OF NEW SPECIES.

DEVONIAN FOSSILS.
MOLLUSCA.
BRACHIOPODA.
Genus PRODUCTUS, Sowerby.
PRODUCTUS SUBACULEATUS,

Murchison (?).

I'rodtH-tux xtthiwiileatHx, Murchison (1-

Shell small, subhem
Ventral valve regularly «
the hinge; ears small, fla
having scattering Bpines-b

. hinge; surface marked by small concentric wrinkles, and little scattering pits corresponding, apparently, to the spines or tubercles of the other valve.
Length, 0.52 inch; breadth about 0.57.
I am by no means clearly satisfied that this little shell is specifically identical with
P. subaculeatus of Murchison, the specimens in the collection being few, and not in a
very satisfactory condition for comparison. I do not think, however, that it can be
distinguished from specimens that have been referred by high authorities in the Old
World to P. subaculeatus. It nevertheless seems also to be closely allied to New York
Hamilton group specimens that have been figured under other names.
Locality and position.—West side of Buell Valley, latitude 39° 30' north, longitude
115° 36' west.
Genus SPIRIFER, Sowerby.
SPIRIFER

UTAHENSIS,

Meek.

Plate 1, fig. 4, a, b, c.
Spirifera Xorwoodi, Meek (July, 1860), Proceed. Acad. Nat. S.-i. Philau.. XII. '•'•»- (not Hall, 1850).
Sjjiriftm LtahcMis, Meek (November 20, 1860), last page of extra copies of the above paper.

Shell rather small, trigonoid-semicireular, wider than long, with greatest breadth
to the front and sides; beak elevated, rather pointed, and more or less arched over the
area, sometimes a little twisted to one side; mesial sinus rather shallow, rounded, and
extending to the point of the beak, from which it widens and deepens very gradually
44BTJ
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to the front; area triangular, but wider than high, rather distinctly arched; foramen
very narrow, and apparently entirely open. Dorsal valve convex, but much more
depressed than the other; mesial fold obscure in the umbonal region, slightly elevated,
and rounded at the front. Surface of each valve ornamented by about forty small
depressed radiating costae, some six or seven of which occupy the mesial sinus of the
ventral valve, and seven or eight the fold of the dorsal valve.
Length, 0.52 inch; breadth (along hinge-line), about 0.60 inch; convexity, 0.42
inch.
The costae are all simple, unless a few of them bifurcate in the mesial sinus or on
the fold. They generally converge to the beaks, though a portion of those near the
lateral extremities seem to run out on the hinge before reaching the beaks. None of
the specimens are in a condition to have preserved finer surface-markings, if there
This shell is of the same type as several species found in rocks of the age of the
New York Hamilton group in that and some of the Western States, but seems to be
distinct from them all.
* Locality and position.—Same as last.
SPIEIFER ENGELMANNI,

Meek.

Spiri/era Engdmanni (July, 1860), Proceed. Acad. Nat. Sci. Pbilad., XII, 308.

Shell rather small, semicircular, about twice as wide as long; hinge equaling the
greatest breadth, angular at the extremities. Dorsal valve depressed convex; mesial
fold rather narrow, but slightly elevated, flattened along the middle, and apparently
without plications. Ventral valve very convex in the umbonal region, sloping abruptly
to the sides and front; beak pointed, more or less arched; area high, triangular, the
hinge side being longer than the lateral slopes, which are usually somewhat angular,
generally rather strongly arcuate, or inclined a little backward over the hinge; foramen very narrow, apparently open to the point of the beak; mesial sinus narrow,
shallow, extending to the beak, flattened in the middle, and without plications. Surface ornamented by from seven to nine depressed, rounded, simple plications on each
side of the fold and sinus.
Length of hinge, about 0.66 inch; diameter from hinge to front, 0.39 inch; height
of area, 0.26 inch.
It is probable the surface was also marked with very fine striae, and possibly
granules, as is not uncommon in this section of the genus, but the specimens are not
sufficiently well preserved to have retained such delicate ornaments, if they existed.
This species is quite similar in size and form to the last, but may be readily distinguished by its much larger and less numerous plications, none of which are defined
on the mesial fold, or in the sinus, as in that species. As near as can be determined
from a description without figures or measurements, it seems to be also related to S.
fornacula of Hall, from the Hamilton group in Illinois (Report Regents University of
New York, 1857, p. 115), but has not more than half as many plications.
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Named in honor of Mr. Henry Engelinann, Geologist of Captain Simpson's explo
ing party.
Locality and position,—Devonian of Neil's Valley, latitude 39° 32', longitude 11 h

Spin/,;- striyosu», Meek (lsf.0). lust page of extra c

Shell rather under medium si
wider than long; hinge-line equaling the greatest
salient angles. Dorsal* valve convex in the middle, compressed toward the lateral
extremities; mesial fold narrow, prominent, and angular, especially near the front.
Ventral valve more convex than the other, sloping somewhat abruptly from the umbo
to the sides and front; mesial sinus narrow, rather deep, with sloping sides continued
to the beak, which is pointed and incurved; area of moderate breadth, with well-defined
sloping lateral margins, apparently not continued quite to the extremities of the hinge,
arched and inclined back over the cardinal margin: foramen triangular, higher than
wide. Surface of each valve ornamented by about eighteen to twentv-toiir moderately
distinct more or less Lifurcating plications, about six or seven of which usually occupy
the mesial fold, and five or six the mesial sinus.
Length of hinge, about 1.19 inches; diameter from hinge to front, 0.63 inch;
height of area, 0.16 inch.
The central plication of the ventral valve usually extends along the middle of the
sinus nearly or quite to the beak; while the two or three rather smaller ones in the
sinus on each side, in most cases, coalesce with those forming the margin of the sinus
before reaching the beak. Along the middle of the rather sharp fold of the dorsal
valve there is a groove, usually a little larger than those between the other plications,
and corresponding to the central plication of the opposite valve. A few of the plications on each side near the mesial sinus and fold sometimes bifurcate once, but the
others seem to be all simple. The specimens are not well enough preserved to have
retained fine surface-markings, if there were any.
This shell is quite unlike all of the other forms from this region, and I know of no
very closely allied species from other localities.
Locality and position.—Same as last.
Genus ATRYPA, Dalman.
ATRYPA RETICULARIS

(Lin.), Dalm.

Plate 1, fig. 6, a, b.
A,wmia reticularis, Linnama (1767), Syst. Nat., ed. xii, vol. 1, 1152; and Encyc. Method., pi. 242, fig. 4, a, b, c.
For the loug list of subsequent synonyms, with references, &c, see Mr. Davidson's and other extended
works on Palaeozoic BracMopoda.

Of this widely-distributed species there are quite a number of specimens in the
collection from a locality near the south branch of Humboldt River. They are all
rather small, and have more the aspect of Upper Silurian than Devonian varieties. As
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a general thing they are proportionally a little wider than usual; but they vary in this
respect, and beyond a doubt belong to this well-known species.
I am not aware of this shell having been hitherto discovered at any locality within
the territory of the United States, so far west by between 1,000 and 1,200 miles.
Locality and position.—Same as preceding.
ATRYPA ASPERA,

?.ltmm -pi

Scb loth.

i. Hall. ls4:! ' (J.-ol. I{.-|.r. 4th Distiift New York.'

The specimens here referred to the above well-known and widely-distributed
species are very small for that shell, and, being in a rather bad state of preservation,
cannot be identified with positive certainty. From their general appearance and associates, however, 1 am led to regard them as probably a variety of that species. It
should be explained here, however, that many reliable European authorities regard A.
aspera as only a mere coarsely-marked variety of the common A. reticularis.
Locality and position,—Same as last.

CARBONIFEROUS FOSSILS.
M0LLCSCA.
POLYZOA.
Genus ARCHIMEDIPORA, D'Orbigny.
— (f)
There are in the collection from the dark-colored limestones composing the hills
west of Camp Floyd, a few fragments of one or more species of this curious group of
Tolyzoa; but as they merely consist of portions of the spiral axis, it is impossible to
make out their specific characters. They are both dextral and sinistral, quite slender,
and make about eight turns in the space of an inch.
No species of this genus has hitherto been found in the region of the Eocky Mountains, so far as known to the writer. Several species occur in the Lower Carboniferous
series of the Western States; though I believe we have yet no well-authenticated
instances of the occurrence of these forms in the Coal-Measure.
NOTE.—Up to this time (November, 1875), I have seen no other specimens of this
genus from the Rocky Mountain region.

BRACHIOPODA
Genus CHONETES, Fischer.
var. UTAHENSIS.
Plate 2, fig. 2, a, I, e.

CHONETES VERNEUILIANA,

Chmetes Verneuiliana, Norwood and Pratten (1853), Jour. Acad. Nat. Sci. Phila.,111, 1, pi. ii, fig. 6.

This little Chonetes is much like C. Verneuiliana of Norwood and Pratten; from the
typical form of which, however, it differs in having a much broader and more rounded
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mesial sinus in the ventral valve, which sinus is also bounded by more angular and more
diverging ridges than we usually see in C. VerneuUhnm. Our Utah shell also seems
to be more extended on the hinge-line, and has more sinuous lateral margins. Its
striae are exceedingly fine, closely arranged, and appear to increase both bv intercalation and division. None of the specimens collected show very clearly the number of
spines on the hinge-margin, though there appear to be about five on each side of the
beak. No specimens of the dorsal valve were obtained. 1 am inclined to think it
will be found specifically distinct from C. Verneuilknia.
Length of hinge, 0.45 inch; diameter from hinge to front, 0.22 inch; convexity ol
ventral valve, 0.12 inch.
Locality and position.—Near Humboldt Mountains, latitude 39° 57', longitude
115° 10'.
Genus PRODUCTUS, Sowerby.
PBODUCTUS SEMISTRIATUS,

Meek.

P. semistriatus, Meek (July, 1860), Proceed. Acad. Nat. Sci., Phila.L, xii, 309.

Shell of medium size, greatest breadth on the hinge-line, which is nearly twice
the length, measuring from the hinge to the anterior curve. Dorsal valve unknownVentral valve very gibbous, extremely arched, ami greatly produced in front; sometimes provided with an obscure, very shallow mesial sinus, which never extends to
the beak; ears triangular, strongly vaulted, extended nearly at right angles to the
vertical sides of the elevated visceral arch, from which they are each separated by an
oblique, undefined sulcus; beak very convex, distinctly incurved, and extended a little
beyond the hinge; surface of the visceral region marked by small, obscure concentric
wrinkles, which are crossed by numerous, more or less bifurcating striae ; anterior
half smooth, or only marked by fine lines of growth; spines rather long, erect, and
scattering.
Length of hinge, 1.19 inches ; diameter from hinge to anterior curve, 0.72 inch;
length from the beak to the anterior margin of the ventral valve, measuring over its
curve, 2.14 inches.
The concentric wrinkles are most distinct on the lateral slopes of the visceral
arch, and seem to extend upon the ears. When the radiating striae are well defined,
they form, with these wrinkles, a more or less distinct reticulate style of ornamentation, over the visceral half of the shell. The radiating striae are generally rather obscure, and number about ten in the space of 0.30 inch.
This species belongs to the group Semireticulati of Koninck; its most marked
peculiarities are its narrow, strongly arcuate form, produced anterior, and the entire
absence of radiating strise over the whole of the ventral valve, excepting the visceral
half. These characters will serve to distinguish it from all the other forms resembling
it in other respects, yet known to the writer.
Locality and position.—Timpanogos Canon, latitude 40° 22', longitude 111° 38';
in a dark, argillaceous rock, probably of the age of the Coal-Measures.
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PRODTJCTUS MULTISTRIATUS,

Meek.

Plate 1, fig. 8, a, b.
1'rudndus MullUtriata, Meek, (July, I860), Proceed. Acad. Nat. Sci., Philad., xii, 309.

Shell above medium size, breadth nearly double the length, from the hinge direct
to the anterior slope; hinge-line longer than the breadth of the shell in front of it;
ears moderately large, triangular, distinctly vaulted, and standing nearly at right
angles to the swell of the larger valve. Ventral valve extremely ventricose, strongly
arched, and provided with a broad, deep mesial sinus, extending from the beak to the
front; beak rather small, compressed, and projecting little beyond the hinge. Dorsal
valve deeply concave, provided with three broad, obscure radiating prominences, one
of which corresponds to the mesial sinus of the other valve, and the other two radiate
to the lateral margins in front of the ears. Surface of both valves marked by numerous very fine, obscure, radiating striae, and destitute of spines, excepting about three
near the extremity of each ear, and a few on the anterior slope of the ventral valve.
Length of hinge, near 1.77 inches; length from hinge to anterior slope, 1 inch;
greatest breadth in front of the hinge, 1.48 inches.
None of the specimens show concentric lines or wrinkles, but as they are all a
little worn, there may have been very fine marks of growth. The radiating striae are
small, very regular, and number about ten to twelve in the space of 0.20 inch; they
appear to increase chiefly by intercalation. The swell of the a relied portion of ventral
valve is very prominent, and has, in consequence of the deep mesial sinus, a more or less
distinct bilobate appearance ; while the lateral slopes are very abrupt, and its anterior
and lateral margins considerably produced. Judging from the few remaining bases of
spines on the ventral valve, they seem to have been strong and erect.
Locality and position.—Yellowish limestone series, east side of Long Valley, latitude 39° 57' north, longitude 115° 10' west, where it is quite common; probably Upper
Carboniferous.
Genus ATHYRIS, McCoy.
L'HYRIS SUBTILITA, Hall (sp.).
Plate 2, fig. 4, a, b.
nogr. Brit. <Jart>. Bracli., IS, pi. ii, figs. 21 and 22.-Miirc.-o.

1H0,

i, Proceed. Acad. Nat. Sci. Philad., IX, 20.
lormlo Report, I2tj.—Davidson ( 1,-ii;!), Brach. of S. India, pi.
ol. Soe. Bond., XVII, pi. iv, 6g. 4, a, b.—Meek < IS721. Vulva
pi. i, tig. 12 ; pi. v. fig. s; and pi. viii, fig. 4.

There are several characteristic specimens of this well-known shell in the collections from the Coal-Measures of Eastern Kansas, and quite a number of apparently
the same species from the Yellow Limestone series so extensively developed in the
central region of the Great Salt Lake Basin, near Humboldt Mountains. The specimen
figured, which is rather smaller than the average size of its associates, is from the latter
locality. Some of the larger specimens are more compressed, and have a more distinct
mesial sinus than the one figured. None of those from this distant western locality are
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in a condition to show the interior; but, BO far as ran be determined, they pivsent no
external differences from Professor Mall's species.
This seems to be one of the most widely distributed species of all those known in
the Carboniferous rocks. It ranges from Eastern (>hio, through Indiana, Illinois, Missouri, and Kansas, westward to the middle of the (ireat Salt Lake Basin, and from
Nebraska far into New Mexico. Mr. Mareou also savs he has received it from Vancouver's Island;* and Mr. Davidson identifies it from the Carboniferous rocks of
England, as well as from India, and it also occurs in South America.
It is a little remarkable that in this country Athyris subMita is, so far as known,
peculiarly characteristic of the Coal-Measures, while in England it appears to occur
only in the Lower Carboniferous rocks. Mr. Davidson once referred it to the genus
TcrrJinttula, with a query, not having seen the interior. Several of the specimens,
however, found by Dr. Hayden and the writer in Eastern Kansas, in the same beds
from which those first described by Professor Hall were obtained, show the internal
spiral appendages and other characters of the genus Atht/rix, or Spirif/rnt, as it may
have to be called.
Genus SPIRIFER, Sowerby.
SPIRIFER (SPIRIFERINA ?) SCOBINA,

Meek.

Plate 2, fig. 5, a, b, c,
Spin/era scobina, Meek (July, 1860), Proceed. Acad. Nat. Sci., Philad.,XII,310.

Shell rather large, trancato-subcircular, approaching suhpentagonal, moderately
gibbous, length and breadth nearly equal, hinge-line scarcely equaling the greatest
breadth; lateral margins rounding anteriorly and intersecting the hinge almost at
to twenty-two rather broad, depressed, occasionally bifurcating, plications. Ventral
valve a little more gibbous than the other, and having a shallow mesial sinus, which is
very small near the beak, but widens gradually toward the front; beak moderately
prominent, incurved; area of medium breadth, with nearly parallel margins, extending
to the lateral extremities of the hinge, distinctly arched near the beak; foramen having
nearly the form of an equilateral triangle. Dorsal valve moderately convex in the
umbonal region; beak rather prominent and incurved; mesial fold depressed, not distinctly defined excepting at the front, where it is generally flattened. Surface of both
valves apparently without striae, but beautifully ornamented by numerous minute
regularly disposed granules.
Breadth, 2 inches; length, 1.88 inches; convexity, 1.34 inches.
From about three to five of the plications usually occupy the mesial sinus, and
near the same number the mesial fold, in the former of which they are generally a
little smaller than on each side. On some specimens most of the plications are simple,
while in other instances a portion of them bifurcate, though rarely more than once.
The plications are usually about twice as broad as the grooves between. The mesial
sinus is never very strongly defined, and sometimes becomes almost obsolete near the
beak. Where the surface has been a little worn, the fine granules are entirely oblit* I think this an error, however, as I have never heard of any other evidence of Carboniferous rocks there.
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erated, but on well-preserved specimens they present a very beautiful appearance
under a lens. Scarcely any marks of growth are visible in most cases.
From its regularly granulated surface, and some appearance of punctures seen on
exfoliated surfaces, I am led to suspect that this shell may be a Spiriferina, but I am
not sure that it possesses the internal lamina of that type.
This is a well-marked species, very distinct from all the forms I have seen in any
of the Carboniferous rocks of the Western States, and seems not very nearly related
to any known foreign species.
Locality and position,—Divide between Long and Ruby Valleys. Latitude 40°
north, longitude 115° 20' west.
From the yellowish limestone series, probably
Upper Carboniferous.
SPIRIFER (SPIRIFERINA) PULCHER,

Meek.

Plate 2, fig. 1, a, b, c, d, e, f, g, h.
Spirifera puJchra, Meek (July, 1860), Proceed. Acad. Nat. Sci. Philad., XII, 310.

Shell of medium size, more or less compressed, length from one-half to one-third
the breadth; hinge-line equaling the greatest width; lateral extremities often much
extended, compressed, and acutely pointed. Ventral valve more convex than the
other in the umbonal region: beak rather small, and not very strongly incurved;
area somewhat narrow, very slightly arched, or inclined back over the hinge, its
margins being subparallel; foramen triangular, a little higher than wide ; mesial sinus
narrow, well defined, rather deep, and smoothly rounded within, extending to the point
of the beak, from which it widens very gradually toward the front; lateral slopes on
each side of the mesial sinus of the ventral valve, and its corresponding elevation on
the dorsal valve, bearing from seven to nine simple, elevated, rather narrowly-rounded
plications. Entire surface ornamented by fine, regularly disposed granules, which, on
worn or exfoliated specimens, are seen to be connected with punctures; marks of
growth moderately distinct, and more or less arched in crossing the plications and
mesial fold.
Length of largest specimen, 1.13 inches; breadth, 3.10 inches; convexity, 0.76
inch.
This is quite easily distinguished from any of its associates, and not very nearly
related to any (larboniferous species I have yet seen from other localities. The delicate granulations seen on its surface are also well marked on the surfaces of the
exfoliated lamina, and are likewise represented by the usual corresponding punctnres on
the interior. It varies much in the comparative length of the hinge, though the breadth
of the shell is in all cases considerably greater than its length. The individuals having
the shortest hinge are also usually more gibbous than the others.
Internal casts of this shell show that it has the mesial septum of ir> ventral valve
well developed, which, with its distinctly punctate structure, requires its removal to
Spiriferina, whether we view that group as a genus or a subgenus.
Locality and position.—East and west side of Long Valley, and pass east of Ruby
Valley. Latitude 40° north, longitude 115° 20' west. Geological position same
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SPIRIPER (UMEBATU8, Morton.

plicated, and usuallv have a narrower area. The plications of the Ltah specimens
are also generallv less distinctlv fasciculate, though thev vary in this respect somewhat
In some respects our shell resembles a form figured by Prof .Marcou in his work
but its plications are coarser and more irregular in their mode of branching, while its
So far as yet known Spirifera cameratus of Morton, is, in this country, peculiarly
characteristic ot' the Coal-Measures, and can always be distinguished at ;i glance from
any of the forms occurring in our Lower Carboniferous rocks. It is an interesting
fact, however, that thev find in the Lower Carboniferous series of the ()ld World, forms
regarded by the most'trustworthy authorities as varieties of Spirlfrr striata Martin,
which are apparently undistinguishable from Morton's S. cannrutHs. One of Mr. Davidson's figures of ^striates var. attemiatus (fig. 13, pi. II). given in his admirable Monograph of the British Carboniferous Brachiopoda, published by the Pahvontographical
as could be drawn; while Mr. Davidson, whose opinion is worthy of the fullest confidence, says he finds so many gradations between this form and the large varieties of
S. vtriatus, with coarser, uniform plications, that they cannot be considered distinct
species. Yet it is very remarkable that we should have in the Lower Carboniferous
rocks of this country very closely alKed representatives of the large varieties of S.
striates (if not indeed that species itself*), and in the Coal-Measures others scarcely
if at all distinguishable from S. striatus var. attrmuitu*, while we find no connecting
links between these forms at either of these horizons, nor in any of the beds of passage between them.
Locality and position.—Summit Spring Pass, east of Long Valley, and between
Long and Ruby Valleys; latitude, 39° 33' to 40° north, longitude, 115° 12' to 20'
west. Position, same as last.
* See Sp. Logani, Hall, Iowa Report, vol. 1, part 2, pi. 21, fig. 1, 2, 3.
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LAMELLIBRANCHIATA.
Genus AVICULOPECTEN, McCoy.
AVICULOPECTEN UTAHENSIS,

Meek.

Pectvn Ctahewtia, Meek (July, I860), Proceed. Acad. Nat. Sci., Pbilad., XII.310.

Shell of medium size, thin, subcircular, much compressed, apparently nearly equi
valve, the left valve being slightly more convex than the other; ears small, subequal

smooth, or onlv marked 1>\ line concentric stria:1.
Length, about 1.10 inches; breadth, 1.20 inches; length of hinge, 0.57 inch.
Sometimes the radiating costa? are nearly equal, but usually there are two, three,
rally die out or coalesce with each other or the larger ones before reaching the beak.
They are all usually obsolete on the lateral margins, and always wanting on the ears,
Locality ami position.—Summit Spring Pass, divide between Long and Ruby Valleys; latitude,;'.!)7 o.T. longitude, llo° 12' west. Probably Upper Carboniferous.
CEPHALAPODA.
Genus ORTHOCERAS, Auct.
ORTHOCERAS BACULUM,

Meek.

Plate 1, fig. 10, a. b.
Orthoceras baculum, Meek (July, 1860), Proceed. Acad. Nat. Sci. Philad., XII, 310.

Shell rather small, elongate-conical; section very nearly circular near the smaller end, and slightly oval toward the aperture ; sides diverging from the apex at an
angle of 8°; septa not oblique, distinctly concave on the anterior side, separated by
spaces equal to one-fifth their own greater transverse diameter; siphuncle rounded,
nearly but not quite central, a little less than one-sixth the diameter of the shell; surface apparently smooth.
t The only specimen of this species in the collection is a fragment, imperfect at
both extremities, and about two inches in length, with a diameter at the smaller end
of 0.47 inch. Although it retains no surface-markings, there may be fine lines of
growth on well-preserved specimens.
In form and proportions this shell is quite similar to two or three species described
by de Koninck from the Carboniferous rocks of Belgium. It differs, however, from
his 0. Goldfussianiim (pi. xliii, figs. 3 and 4, Animaux fossiles), which it seems to resem-
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ble more than any species known to me, in having its siphuncle
though not so much so as in his 0. laterale, and in having its septa
be separated by spaces equaling about one-fifth instead of only on
eter of the shell.
Locality and position,—East side Ruby Valley: latitude, 40°
115° 20' west. Probably Lower Carboniferous.

JURASSIC SPECIES.
RADIATA.
ECH1N0DERMATA.
Genus PKNTACinXITKS, Mill,.,-.

Numerous fragments of the column and its i
in the Jurassic beds near the R< M! Buttes, on the
/'. (isfrr'/sf/is. Meek and Ilavdei i, characteristic
same locality, in having a mor 8 slender and I
though it may possibly belong 1:o the same spec
variable in form.

MOLLUSCA.
LAMELLIBRANCHIATA.
Genus OSTREA, Linn.
OSTREA ENGBLMANNI,

Meek.

Plate 3, fig. 6.

The collection contains only upper valves of this species, all of which are much
compressed, rather thin and subovate, or more less irregular in form
P>eak distinctly
truncated, and provided with a broad but short area: surface ornamented by from live
to about fifteen irregular, moderately distinct, rather rounded, radiating'plications,
which do not usually extend upon the umbonal region, but become quite distinct at
the border, which is usually thin; lines of growth regular and moderately well defined,
but not imbricating. Muscular scar rather large, ovate and distinct.
Length (of the largest specimen), 3.50 inches: breadth, .10 inches.
This oyster bears some resemblance to 0. Marsh ii of Sowerbv, but appears to be a
much thinner shell, and differs remarkably in the length of the area of the upper value,
which is, in none of the specimens brought in, more than one-third as long as in
individuals of 0. Marshii of the same size, nor is it so concave in the middle as in that
species; while its plications are not so prominent or angular.
It is also somewhat similar to a form referred by Prof. Jules Marcou in his Geology
of North America, pi. iv, fig. 4, to 0. Marshii The shell now under consideration,
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however, is thinner, and differs in being without imbricating marks of growth, while
its plications are smaller. In addition to this, the shell figured by Mr. Marcou is now
known to be a Cretaceous species, that holds a position far above the horizon from
which 0. Enyvlmanni was obtained.
This species is named in honor of Mr. Henry Engelmann, of Saint Louis, Geologist
Locality and twsitfoft.-^Turassic beds at Red Buttes, on the North Platte, lati-

Several specimens undistinguishable from the species cited above were obtained
from the Jurassic beds near the Red Buttes, on the North Platte. The specimen figured has the tbrm and other characters of a true Gryphcea; but some of the others have
the whole beak truncated, and present more the appearance of Oystrea; though there
seem to be intermediate gradations between these forms. They show clearly the radiating stria1 seen on the under valve of G. calceola, as known in Europe.
Genus CAMPTONECTES, Agassiz.
CAMPTONECTES BELLISTRIATA,

Meek.

Shell of medium size, subcircular, sometimes wider than long, thin, compressed,
nearly or quite equivalve; hinge straight and very short; posterior wing small or
nearly obsolete, obliquely truncated ; anterior wing small, vertically truncated at the
extremity, and in the right valve separated from the margin below by a distinct more
or less angular sinus, from which a shallow flat groove extends obliquely to the beak;
beaks of both valves small, and rather compressed; surface ornamented by numerous
fine, arched, bifurcating strae, crossed by extremely small, closely arranged concentric lines, which are often nearly obsolete on the radiating striae over the more convex
portions of the valves, but quite distinct in the slender depressions between, to which
they impart a punctate appearance.
Length (broad variety), 2.26 inches; breadth, 2.65 inches; convexity, 0.64 inch.
The radiating striae, of which about six to seven may be counted in the space of
one-tenth of an inch near the border on the middle of the valves, are more crowded on
the lateral margins, where they curve strongly outward. They are separated by exceedingly delicate impressed lines, and on some parts of the shell occasionally present the
peculiarity of bifurcating, and again coalescing at intervals. On the lateral margins the
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concentric stria- arc usually well defined nnd

This shell is very closely

species is represented from one-half to three-fourths as long as the breadth of
widest part of the valves below. The posterior wing of our species is also much sm;
and obliquely truncated so as to form a much more obtuse angle with the hinge-lin
Professor Agassiz, the founder of the genus ('atnptonntrs, intormed me that on „
four distinct species have long been confounded under Sowerby's name Vcrtvn Int.
Locality and position.—-Same as last.

GASTEROPODA.
Genus DENTALIUM, Linn.
DENTALIUM

t SUBQUADEATUM, Meek.

Plate 3, fig. 1, a, b, c.
DmUdwm I »ubguadrakm, Meek (July, 1860), Proceed. Acad. Nat.Sci. Philad., XII, 311.

Shell small, slender, regularly and slightly arcuate, very gradually tapering.
tened or a little concave on four sides so as to present a subquadrangular section,
angles being a little rounded; section of internal cavity circular: surface appare:
without longitudinal striae or marks of growth.
Length, about 1 inch; diameter at larger end. O.o.i inch; diameter at the sm;
extremity, 0.02.
This fossil is found in great numbers, associated with fragments of Ilctnnnitr,
PentacHnites, in thin pieces of grav, sandv, calcareous rock. It has the usual pro]
tions and curve of IkntaVnnni: but the texture, quadrangular form, and surface cha
ters of the shell .rive it considerably the appearance of Snpxla and some allied gen

in the identification of the formation in which they occur* and should not be overlooked by the Paleontologist, in consequence of their doubtful zoological relations. I
suspect that it will form the type of a distinct genus.
Locality and position.—Jurassic beds on the North Platte, at Red Buttes, latitude, 42° 50' north, longitude, 106° 40' west.
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CEPHALOPODA.
Genus BELEMNITES, Lamarck.
BELEMNITES DENSUS,

Meek and Hayden.

Plate 3, fig. 4, a. b.
Belemnites densus, Meek and Hayden (March, 1858), Proceed. Acad. Nat. Sci. Philad., X, 58; also (1865), Palseont. Upper
Missouri, 126, pi. iv, fig. 10, a, b, c, and pi. v. a-h.

Many imperfect specimens of this species were collected from the Jurassic rocks
on the North Platte, near the Red Buttes. They agree exactly in all respects with
those brought by Lieutenant Warren's expedition from the -Jurassic beds at the southwest base of the Black Hills. This species is very closely allied to forms found in the
Jurassic deposits of France and Russia; and may, on comparison, prove identical with
some one of these foreign species. I have never yet seen an entire specimen of it,
though it is quite abundant, and all parts of it can be seen in detached fragments. It
probably attained a length of about 4.50 to 5 inches.

CRETACEOUS FOSSILS.
LAMELLIBRANCHIATA.
Genus INOCERAMUS, Sowerby.
INOCERAMTJS PROBLEMATICUS,

Schloth.

Hematic**, Sehlotheim (1820), Petrefact., 312.
batus, Brong. (1828), Geol. des Envir. de Paris, 215, pi. 3, fig. 4.
nytiloides, Mantel (1822), Geol. Sussex, tab. xxvii, fig. 3; and tab. xxv tii, fig. 2.—Sowerby (182
Conch., v, 61, 442.—Goldf. (1836), IVtref. Germ., II, 118, pi. cxiii, fig. 4.—? Roemer (1842), Kr
Texas, 60, tab. vii, fig. 5.
loides Deshayes 1*30) I „.\<1 M. tli , II. 211.
>robh'»ialic>i*. d'Orbigiiy (1H43). Paleont., Fi\. Ill, Terr, ('ret.. 510, 406.—Me ek and Hayden (1857),
Acad. Nat. Sci. Phila.l.. IX, 11 "A—Meek ! 1-C»1>, Smithsonian Check-List X. Am. Cret. Fossils.
Pahcont. I'piiei' Missouri liasm and contiguous country, 1)2, pi. 9, fij
iseudo-miitifoide*, Schie] < 1-.V,\ Report Pacific Railroad, II, 108, pi. 3, fig. 8.
mytilop-vs, Conrad 11868), U. 8. Mexican Bound. Report, I, 152, pi. 5, fig. 6.

Shell rhomboid-ovate, oblique, moderately convex; anterior margin truncated
above, from the beaks at first obliquely backward and downward, thence passing- by
a gentle oblique curve into the base : posterior margin descending obliquely backward,
with a slightly convex outline; postero-basal extremity rather narrowly rounded;
hinge comparatively short, and standing at an angle of about 60° to 90° from the
slope of the anterior margin j beaks oblique, rather convex, but narrow, pointed, nearly
or quite terminal, rising little above the hinge. Surface ornamented by distinct concentric undulations, which are subangular, nearly simple, and quite regular on some
specimens, but more rounded and irregular on others. Between these undulations
traces of finer marks of growth are also sometimes seen.
Length of largest specimen about 3 inches; breadth of same near 1.50 inches.
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This is one of the forms that have been very generally referred to /. prnMnmiticus
from western localities, though it may possibly be distinct from that species. The
specimens brought in by Captain Simpson's survey arc not in a very satisfactory condition, as may be seen by the tigure. Since that time I have visited the locality, and
collected many others. They show it to vary considerably in form, some having the
hinge-line ranging much less obliquely to the axis of the umbones than others. These
latter show a slight tendency to have the posterior dorsal margins compressed and
subalate, and appear nearly equivalve, while there seem to be various gradations of
form between these extremes. The specimen represented bv our tigure 1 a, of plate
IV, has the beak and dorsal margin broken away, so that the'restoration in dim shade
in the tigure may not represent exactly the direction <>f the hinge-line with relation to
the umbonal axis. There are also among the specimens that I have seen since fust
writing this report, considerable variations in the ornamentation, some having very regular, and others irregular undulations. Some, however, such as that represented by our
figures 1 b, c, I think most probably belong to a distinct species from the majority of
the others, and seem to be generally smaller and much more regularly undulated.
Some of these closely resemble a form that Dr. White has named /. <(imi<)ins, in Lieutenant Wheelers report (not yet published at the time of the revision of this report,
•November, 1875).
If the forms like our tigure la, PL IV, are distinct from 7. probhmuthnx, 1 think
Dr. Schiel's name, /. pscnt/o-Hii/ti/oh/rs, will have to be retained for the species. These
shells generally have the beak more pointed and curved downward than in Kuropean
specimens of I. problematicn$, and sometimes have the hinge-line ranging at a greater
angle with the umbonal axis than in any figures of European specimens of that species
that I have yet seen.
The figures 2 a, b, of Plate IV, represent smaller specimens, with much less
oblique beaks and a general outline more rounded. They are probably only the umbonal positions of larger specimens, the specific relations.of which remain doubtful.
Locality and position.—Bear River, near the mouth of Sulphur Creek, Wyoming.
Cretaceous.
Genus ANOMIA, Linn.

Aiiomia coneentrica, Meek (Jnly, I860), Proceed. Acad. Nat. Sci., Philad., XII, 311.

Shell small, thin, subcircular or transversely a little oval: lateral extremities nearly
equally rounded; cardinal margin rather straight, or but slightly arched; beak very
small, marginal, compressed, not projecting beyond the cardinal border; surface of
upper valve ornamented by moderately distinct, regular, concentric undulations, and
much smaller obscure lines of growth.
Transverse diameter 0.64 inch; length from hinge to the opposite margin, 0.50
inch.
Locality and position.—Same as last.
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INOCBRAMUS SIMPSONI,

Meek.

Plate 4, fig. 4.
Inocmnm Simpsoni, Meek (July, 1860), Proceed. Acad. Nat. Sci., Philad., XII, 312.

Shell attaining- a large size, transversely elongated or narrow, oval, gibbous in the
umbonal and anterior regions, cuneate posteriorly; anterior side rounded ; anal side
very long, usually broader than the other, and subtruncate at the extremity; base in
young shells semiovate, being more convex behind than in front, in large specimens
rounding up very gradually toward the front, and apparently a little contracted or
slightly sinuous behind ; hinge straight, long, and ranging nearly parallel to the longer
axis of the valves ; beaks rising little above the cardinal border, rather convex, located
very near the anterior extremity; surface ornamented by moderately distinct, rather
regular concentric undulations, which sometimes bifurcate on the flanks; lines of
growth small, regular, and equidistant.
Length, 8.10 inches; height, 4.35 inches; convexity, about 3.72 inches.
The remarkably elongated transverse form of this shell will serve to distinguish
it from any other species yet known in our rocks, resembling it in other respectsGoldfuss figures a somewhat similar form (Taf. cxii, fig. 4 d, Petrefact. Germ.) under
the name of I. Criysii, Sowerby; though the identity of the specimen from which his
figure was drawn with Sowerby's species seems to be doubtful. At any rate, it differs'
from that now under consideration, in having more pointed beaks, which are much
more remote from the anterior end of the shell; it is likewise broader posteriorly than
our species, which is much larger and more robust.
Simpsmi resembles a form 1 have elsewhere referred to /. Uayahim as a variety emu Jus ';
but it is a much larger shell, proportionally more elongated, and narrower posteriorly,
while it comes from a geological horizon far below the known range of any shells yet
found associated with /. Bambini, var. cuneatus.
The specific name of this fine liiocerauHis was given in honor of ('apt. J. H. Simpson, commander of the explorations across the Great Basin of Utah.
Locality awl position.—North Platte, above the bridge: from about the horizon of
No. 3 of the Upper Missouri Cretaceous series.
BEAR RIVER FRESH-WATER OR ESTUARY BEDS.
In first preparing this report (in 1860), I referred the fossils from the above-mentioned beds to the Tertiary, believing them to be Lower Eocene. After visiting
the locality, however, as elsewhere stated, I was led to believe them much more probably upper beds of the Cretaceous; and now, in revising this report (in 1875), place
them together here in a separate division.
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MOLLUSCA.
LAMELLIBRANCHIATA.
Genus UNIO, Retzius.
UNIO VETUSTUS,

Meek.

Plate 5, fig. 12, a, &.
Unto rdnvtus, Meek (July, 1860), Proceed. Acad. Nat. Sci., Philad., XII, 312.

Shell rather thin in young-, bat becoming proportionally thicker with age. attaining
dorsal margins nearly straight and parallel in the young, but the former more convex in
the adult; posterior side very long, more compressed, and rather narrower than the other,
obliquely truncated above and angular below in young shells, but becoming more
rounded with age; beaks small, much depressed, located near the anterior end; surface
of young specimens ornamented by line, regular, concentric wrinkles, crossed on the
posterior umbonal slopes of each valve by two sharply-delined linear ridges, which
radiate from the beaks nearly or quite to the posterior extremity. ( hi old and mediumsized specimens, these markings become nearly or quite obsolete, excepting near the
beaks.
Length of a large specimen, 3.22 inches; height, 1.30 inches; convexity, about
0.60 inch.
The nature of the matrix in which these specimens are imbedded, is such that it
was found impossible to remove it from the hinge and interior, so as to see all the
details of the teeth and muscular impressions; but by working it away with care from
the hinge, I was enabled to determine beyond doubt that it is a Unto.
In surface-markings, young individuals of this species bear considerable resemblance to young specimens of U. prisons, Meek and Hayden, from the Tertiary deposits
of the Upper Missouri, with which I have sometimes thought them identical. Until we
can have better specimens, however, of the Upper Missouri shell for comparison, it
will be better to keep them separate, especially as the relative geological positions of
the beds in which the two forms occur still remain doubtful, while the Bear River
beds seem to be very local in Wyoming.
Locality and position.—Brackish-or fresh-water beds on Bear River near the mouth
of Sulphur Creek; latitude, 41° 12' north, longitude, 110° 52' west: probably belonging to the latest division of the Cretaceous.
Genus CORBULA, Bruguiere.
COEBULA (AKISOEHYNCHUS) PYBEFOEMIS,

Meek.

Plate 5, figs. 9 and 10.
CorbuJa (Potamomya) piriformis, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 312.
Corbula (Potamomya • concentrica, Meek, ib.,318.
, Meek (1872), Hayden's 2d Ami. Report I'. S. * .<•<>!. Survey of the Territories, 298.

Shell transversely-pyrifomi, nearly or quite equivalve, moderately thick, very
gibbous in the anterior and umbonal regions, more compressed and subrostrate behind;
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buccal side truncated above from the beaks obliquely forward, rounding rather abruptly
into the base below; posterior side much narrower and longer than the other, and very
sharply rounded or slightly truncated at the extremity; base semiovate, being much
more prominent in the central and anterior regions than behind; dorsal outline declining from the beaks at an angle of about 100°, the posterior slope being distinctly concave. Beaks prominent, equal, incurved, and located half-way between the middle and
the anterior end; lunule deeply excavated, but not denned by a distinct marginal angle;
escutcheon lanceolate, rather deep, and circumscribed by a marginal ridge; surface
marked by fine lines of growth, with usually more or less distinct concentric ridges and
furrows.
Length, 1.30 inches: height, O.Xj} inch: convexity (of a right valve), 0.39 inch.
This species is quite abundant, but, in all the specimens obtained, the hard calcareous matrix adheres so firmly about the hinge that it is impossible to clear it away so as
to see the teeth. Judging from the form of the shell, however, and the fact that it is
associated with fresh-water and estuary species, there is little room for doubt in regard
to its generic relations.* Most of the specimens are right valves;.a few left valves,
however, were obtained, which indicate that the species is only slightly inequivalve.
This shell varies much in its Biirface-markings; some specimens showing only concentric stria-, and others concentric furrows and ridges. At first I thought there might
be two distinct species, separable on this character; but, after seeing large collections. I
found all intermediate gradations between these extremes, and united the two under
the first name.
Locality and position, same as last.
CORBULA ENG-ELMANNI,

Meek.

Plate 5, fig. 13, a, b.
Corbula (Potamomga I Engdmnni, Meek, (July, 1860), Proceed. Acad. Nat. Sci. Philad., XII, 313.

Shell rather small, transversely subovate, gibbous in the umbonal region; anterior
side narrowly rounded; base semiovate, being more prominent toward the front than
behind; posterior side narrow, and truncated at the immediate extremity, having a
moderately distinct angle extending from the back part of the beaks obliquely backward to the lower part of the slightly truncated posterior end; beaks depressed, located in
advance of the middle; surface ornamented by small, very regular, concentric wrinkles;
hinge and interior unknown.
Length (of a right valve), 0.39 inch; height, 0.21 inch; convexity, 0.11 inch.
This little shell seems to differ materially in form from the last; but owing to its
small size, and the fact that specimens certainly belonging to that species vary in form,
I am not quite sure that it may not be a young example of the same. Until specimens
showing the intermediate connecting links can be found, however, I prefer to keep
them separate.
Locality and position.—Same as last.
* Long after writing the above, I succeeded in working ont the hinge, and found it to agree well with that of
Corbula, and not with A*/,,,,,,,,,,,,,,, Mr. Conrad wrote me that he had proposed to found a genus
recept ion, mainly on its apparent fresh-water habits; but I am not satisfied that it is generically (
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GASTEROPODA.
Genus PYRGULIFERA, Meek.
PYKGULIFERA HUMEROSA,

Meek.

Plate 5, fig. 6, a, b, c.
Melanin humerosa, Meek (July, 1860), Proceed. Acad. Nat. Sci. Philad., XII, 313.
ri/n/nli/rra humvrosa, Mock (1-7'Jj, in Hayden's Second Ann. Report U. S. Geol. Survey of the IVnitories. 2i»!>.

Shell rather thick, subovate; spire conical, moderately elevated: volutions about
five and a half, distinctly shouldered, and more or less angular, last one comparatively
large, rounded and contracted below; suture distinct; surface ornamented 1>\ about
fourteen rather strong, regular, vertical folds or costa- to each turn; folds obsolete on
the lower part of the body-whorl, but becoming more strongly defined at the shoulder,
where they often terminate in verv prominent nodes, so as to give the whorls a distinctlv
coronate character: crossing' these folds or eosta>, there are on each volution \A' the
spire about four, and on the last whorl some seven or eight, regular, equidistant revolving lines, or small ridges.
The specimens of this interesting species are too imperfect to afford accurate
measurements, but some of them appear to have been, when entire, about 1 inch in
length, and 0.60 inch in breadth. One individual (see fig. 6 b, plate v), apparently of this
species, shows the aperture to be narrow-oval. On this specimen, which consists of
scarcely more than the body-whorl, the costa- do not terminate above in as prominent
nodes as in others, but merely form small tubercles at the shoulder, which is more
sloping than in most of the other specimens.
This species bears considerable resemblance to Jlr/at/opsis arniata of Matberoii
(which seems to be a Melanin or Tiara), from the Tertiary Lignite formations at the
mouth of the Rhone (see Cat. Method. Corps Org. Foss. Depart, des Bouches-du-Rhone,
plate 37, fig. 12), but differs in having the folds or costa- more distinct, and developed
on the whorls of the spire as well as on the last volution. These costa* also in the
species under consideration differ in terminating in rounded prominences, while upper
ends of the French species seem to be flattened horizontally, and its revolving lines are
much more numerous than those of our species.
Long after writing the above, I had an opportunity to examine hundreds of specimens of this shell, and in a very few examples I succeeded in seeing the aperture and
columella very clearly. The inner lip is more thickened, and the margin at its base
more effuse, and the aperture more angular there than as shown in the figure of the
imperfect specimen represented by our fig. 6 b, plate v. I have bad to establish a new
genus for its reception, as it is certainly not a Melania, nor a Tiara, to which latter I at
one time believed it might belong.
Locality and position.—Same as foregoing.
LIMN^SA NITIDULA,

Meek.

Plate 5, fig. 14.
Melania ? nitidula, Meek (July, 18(50), Proceed. Acad. Nat. Sci. Pliilad., 314.

Shell subovate; spire conical, moderately elevated; volutions about six and a
half, rounded-convex, increasing rather gradually from the apex; suture well defined;
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aperture subovate, narrowly rounded below and angular above, scarcely equaling half
the entire length of the shell; surface marked by fine obscure lines of growth.
Length, 0.40 inch; breadth, 0.20 inch; apical angle convex, divergence about 40°.
This is a neat little shell, quite unlike any other species known to me from the
Bear River beds. In several respects, it resembles some recent species, but it still differs too clearly to be confounded with any of them, even if its geological position did
not preclude its identification with any existing species. The specimens do not show
the columella very clearly, and I have not been able to see on it the characteristic fold
of Limncea quite satisfactorily; but, on re-examination, I am more inclined to believe
that it belongs to that genus than to any of the Melanian groups.
Locality and position.—Bear River fresh-water beds, at mouth of Sulphur Creek,
Wyoming.
Genus RHYTOPHORUS.
RHYTOPHORUS PRISCUS,

Meek.

Plate 5, fig. 4, a,~b.
lad., XII, 315.
J. S. Geol. Survey of the Territories, 399.

Shell oval, moderately thick; spire depressed-conical; whorls about five, convex
or subangular, last one comparatively large, shouldered above, and tapering below the
middle: suture well defined; surface marked by rather obscure lines of growth, and
small, regular, vertical, or slightly oblique folds, which are distinct on the spire and the
upper part of the body, but obsolete below; aperture narrow, angular above, and narrowly rounded below; outer lip apparently sharp, and without teeth or crenulations
within; columella provided with one rather strong oblique fold below, and a much
smaller less oblique one about half-way up the aperture.
Length, near 0.77 inch; breadth, 0.50 inch; apical angle nearly regular, divergence about 80°.
This shell is very unlike any other fossil yet known in any of the fresh-water or
estuary deposits of the West or Northwest, and differs materially from any recent species
of which 1 have any knowledge.
Since writing the above, I have proposed a new genus, Rhytophorus, for its reception.
Locality and position.—Fresh-water or estuary beds on Bear River, near mouth of
Sulphur Creek, latitude 41° 12' north, longitude 110° 52' west; probably latest Cretaceous.

TERTIARY FOSSILS.
M0LLDSCA.
LAMELLIBRANCHIATA.
Genus UNIO, Retzius.
UNIO HAYBENI,

Meek.

Plate 5, fig. 11, a, b.
Unio Haydeni (July, 1860), Proceed. Acad. Nat. Sci. Philad., XII, 312.

Shell under medium size, subelliptical, rather thin, moderately convex; extremities
more or less regularly rounded, the posterior margin being sometimes obliquely subtrun-
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cated above, and more narrowly rounded below, than the other: basal border semielliptical in outline; dorsal side nearly straight along the middle; beaks very small,
depressed nearly to a level with the dorsal margin, not eroded, and apparently without
wrinkles, located about half-way between the middle and the anterior end; posterior
umbonal slopes rather prominently rounded; surface smooth, or only showing obscure
marks of growth.
Length, 1.65 inches; height, 1 inch; convexity, Q.6Q inch.
The specimens of this species in the collection are not in a condition to show the
hinge, though some casts of the interior retain impressions of the lateral teeth, which
are comparatively long and straight These casts also show the muscular impressions
to be moderately deep, and the cavity of the beaks rather shallow.
In size and form, this species resembles Unionucalis, Meek and Harden, from near
the Black Hills, Nebraska; but its beaks are less elevated, ami not so' gibbous; they
also appear never to possess the small concentric wrinkles characterizing those of that
species; and it seems likewise to be a thinner shell than C. imatHs. Some varieties of
it resemble Mya tellinoides, Hall (Fremont's Kept., .*><>7, plate .'). tig. 1), which is doubtless also a Unto; but they always differ from the figure cited in having less elevated
beaks, and in being proportionally broader posteriorly. Named in honor of Dr. F. V.
Hayden, who has brought many specimens of the species from the Far West. It seems
to come from a formation that Dr. llayden has called the Bridger group.
Locality and position.—Fresh-water Tertiary beds, near Fort Bridger, and south of
there, at the base of Uintah Mountains, latitude 41° 40' north, longitude 110c 10' west.
Genus GONIOBASIS, Lea.
GONIOBASIS SIMPSONI,

Meek.

Plate 5, fig. 1, a, b, c, d, e.
Melanin Simpsoni, Meek (July, 1860), Proceed. Acad. Xat. Sei. Pliilad., XII, 313.

Shell elongate-conical: spire attenuated and pointed; volutions about ten, flattened
or more or less convex, increasing gradually in size, last one rounded below; suture
sometimes linear, in other instances more strongly defined, in consequence of the
greater convexity of the whorls; surface marked by fine lines of growth, and small.
slightly-arched, vertical folds, which vary in size and regularity on different specimens,
and are crossed by small, obscure, thread-like revolving -lines: aperture ovate; columella moderately sinuous below: lip somewhat retreating above, and prominent below
the middle.
Length, 0.78 inch; breadth, 0.30 inch; apical angle nearly or quite regular, divergence about 26°.
The surface-markings of this species vary considerably on different individuals.
The small vertical folds are usually quite obscure or wanting on the lower volutions,
but sometimes they are well defined even on the body-whorl; while in other instances
they become nearly or quite obsolete on all parts of the shell. The fine thread-like revolving lines are generally equidistant, and number about seven to ten on each whorl
of the spire. When well defined, they sometimes impart a slightly nodose character to
the folds, particularly near the middle of each whorl. Very often these revolving lines,
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like the vertical folds, are obscure or quite obsolete, while on other specimens they
are distinctly defined on all the volutions.
In most cases, the whorls are very nearly flat, but those of other individuals are
more convex. It is possible that these two forms may belong to distinct species, but
there are so many intermediate gradations in this respect that I am inclined to regard
them as merely varieties of one species.
There are several quite similar forms among our recent Melanians, such for instance as Goniobasis comma, Conrad, and 67. atlileta of Anthony, from which, however,
this species will be readily distinguished by obvious characters.
The specific name is given in honor of Capt. J. H. Simpson, Topographical Engineers, United States Army, commander of Utah Exploring Expeditions, &c. I am in
doubt in regard to the relations of this shell to one of the forms described by Professor
Hall in Fremont's Report. Indeed, from first to last, I have had, as it were, to grope
in the dark in regard to the fresh-water fossils described in that report, on account of
the brevity of the descriptions and unsatisfactory figures, together with the uncertainty
of the exact localities from which they were obtained.
Locality and position.—Later Tertiary beds at Ham's Fork, northeast of Fort
Bridger, latitude 41° 40' north, longitude 110° 10' west. Probably Miocene.
GONIOBASIS ARCTA,

Meek.

Plate 5, fig. 5.
Melania arcta, Meek (July, 1860), Proceed. Acad. Nat. Sci. Philad., XII, 314.

Shell rather small, very slender, terete; volutions about twelve, flattened-convex,
increasing very gradually from the apex; suture distinctly defined; surface showing
an exceedingly slight tendency to develop moderately broad, rather distant, vertical
folds, w^ith faint traces of small revolving striae; aperture ovate.
Length, 0.56 inch; breadth, 0.17 inch; apical angle regular, divergence 15°.
This shell I now rather regard as only a slender variety of the last-described species; but it differs so much from all the specimens I have seen certainly belonging to
that variable shell, that, with the collections at hand for comparison, this cannot be
clearly demonstrated. It is as much as one-third to one-half narrower, and has two or
three whorls more than well-marked specimens of 11. Sintpsoni of its own length; while
its whorls differ in being Battened more obliquely above.
The lower part of each* whorl rounds abruptly into the suture below, so that the
most prominent part is generally just above the suture. This prominence is also continued around the middle of the body-whorl.
Locality and position.—Same as last.
Genus PLANORBIS, Miiller.
PLANOEBIS SPECTABILIS,

Meek.

Plate 5, fig. 7, a, b, c, d.
Planorbis spectabilis, Meek (Jnly, 1860), Proceed. Acad. Nat. Sci. Philad., XII, 314.

Shell large, moderately compressed; upper side slightly convex, sometimes a little concave in the middle; periphery rather narrowly rounded below the middle; volutions five and a half, increasing gradually in size, wider than high, depressed-convex,
and sloping a little outward above, distinctly convex below; about one-half of each
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inner whorl on the under side and less than one-fourth above embraced by each succeeding turn; umbilicus rather deep, and one-third wider than the outer whorl; surface
and aperture unknown.
Greatest breadth, 1.19 inches; height, 0.25 inch.
This is a fine large species that seems to be quite abundant. It is often found
much distorted by pressure, and in this way presents a great diversity of forms and
appearances. It resembles several Kuropean Hocene and other Tertiary forms; but,
so far as I have been able to make comparisons, it seems to bo distinct from them all.
Locality and position.—Ham's Fork, in Southwestern Wyoming; from beds now
(1875) known as the Green River group.
PLANOEBIS SFECTABILIS,

var. UTAHENSIS, Meek.

Plate 5, fig. 8, a, b, c.
I'lanorbh Utaheims, Meek (l*i0), Proceed. Acad. Nat. Sci. Philad.. XII. oil.

This form differs from the typical P. spectdbUis in having its volutions, and indeed
the whole shell, more depressed,'and its periphery more narrowly rounded; while its
aperture is proportionally narrower and more oblique. Its volutions also seem to
increase more rapidly in breadth. These differences are quite well enough marked
to distinguish it specifically, if Ave could he entirelv sure that they are not, partly at
least, due to accidental distortion. The tvpe-spocimens have evidently heeii a little
For the present, I have concluded to view this form as a variety of P. s}nrtah'dis.
Locality and position.—Same as last.
LIMNJEA VETUSTA,

Meek.

Plate 5, fig. 3, a, b.
Limncea vetusta, Meek (July, 1860), Proceed. Acad. Nat. Sci. Philad., XII, 314.

Shell elongate-subovate; spire rather slender and pointed; volutions five and a
half to six, compressed or moderately convex; suture well defined: surface nearly
smooth, with traces of fine lines of growth, scarcely visible without the aid of a lens;
aperture narrow-ovate, apparent!v rather narrowly rounded below, and acutely angular above, equaling about half the entire length of the shell; columella with a small,
comparatively straight, fold.
Length, 0.56 inch; breadth, 0.26 inch.
This and the following form are more like species occurring in the White River
Tertiary basin than any yet known in other formations of the Northwest; but they both
differ from the White River species in being more slender, in consequence of the less
ventricose character of the body-whorl.
Locality and position.—Same as last.
LnouEA SIMILIS, Meek.
Plate 5, fig. 2, a, b (mag. 2 diam.).
Limncea similis, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 314.

This form differs from the last in having more convex whorls and a deeper, as well
as a more oblique suture. They may possibly be varieties of one species, but, after
examining a more complete series than that first studied, I am still inclined to think them
more probably distinct.
Locality and position.—Same as last.

CATALOGUE OF THE ORGANIC REMAINS CONTAINED IN THE COLLECTION.
DEVONIAN SPECIES.
BRACHIOPODA.
NAMES.

Productus

REMAUKS, LOCALITIES, ETC.

, undt. sp.7 No. 350*

West side of Buell Valley; latitude 39° 30', longitude 115° 36'.
Athyris
, undt. sp., No. 350
Locality and position same as last.
Atrypa aspera, (Schlot.) Dalm.?, No. 350
Locality and position same as last.
Atrt/pa reticularis, (Lin.) Dalm., No. 350
Locality and position -nine as last.
tSpirifer
, undt. sp., No. 350
Locality and position same as last.
Spiri/n- rtahenri*, Meek
Locality and position same as last.
fyirifer strigosus, Meek, No. 351
Buell Valley; latitude 39° 32', longitude 115° 36'.
iSpiri/vr Ungelmanni, Meek, No. 351
Buell Valley; latitude 39° 32', longitude 115° 36'.
Undetermined fragments of trochiforin univalves. .Buell Valley; latitude 39° 32', longitude 115° 36'.
CRUSTACEA.

Homalonotus t
Prcetus

(fragments)

West side of Steptoe Valley ; latitude 39° 17',
longitude 114° 58'.
Locality and position same as last.

, undetermined fragments

CABBONIFEBOUS SPECIES.

Li[>i>U»U iclron

, undt. sp., No. 141

Stems or rootlets of undt. plants

In dark shah U <ls, 1 mipanogos Canon, Utah ;
latitude 40° 22', longitude 111° 38'. CoalMeasures.
In sandstone, 13 miles west of Leavenworth City,
Kansas. Coal-Measures.

.

FORAMINLFERA.

Fmulina cyUndrica, Fischer ?

Nine miles west of Leavenworth City; east fork
of Grasshopper Creek, and on Nemaha and
Vermilion Creeks, Kansas. Coal-Measures.
,

Chwtetes
Syringopora

, undt. sp., No. 402
, undt. sp., No. 184

POLYPI.

Massive. Found loose near Bio Virgen; latitude
37°, longitude 114°. Age !
Similar to 8. ramulosa, Goldf. Western foot of
General Johnston's Pass; latitude 40° 6',
longitude 112° 42'. Probably Loicer Carbon-

* These are the original numbers of the specimens.
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Zaphrentis

, uudt. sp., No. 170 ...

Cyathophyllum t

, No. 185

POLYZOA.
t. sp. (fragments), No. 201...Hills west of Camp Floyd;
longitude 112° 10'. Lower
, undt. fragment, No. 201
Locality and position same as

Chonetes Verneuiliana, N. and P., No. 24;
Productus multistriatus, Meek, No. 243 .
Productus
, undt. sp.. No. 243

Prod net us

, undt. sp.

tenng erect spines c
wrinkles; abundant,

-, undt. sp.

r

-, undt. sp. (fragments).

Productus semistriattis, Meek, No. 144
Productus

, undt. sp

Productus mpiicostatus, Sbumard !
Productus semiretivulatus, Martin
47 BU

east of Ruby Valley. All between latitude
39° 33'; longitude 115° 20', and latitude 4<P,
longitude 115° 10'. Upper Carboniferous.
.Specimens imperfect, all silicified; somewhat
reticulated l>y the concentric wrinkles crossing
the line stria- on the visceral region; in hard,
dark-colored limestone. No. 252, on east side
of Buell Valley, latitude 39° 32',longitude 115°
24'. Probably Lower Carboniferous.
.Like P. semiretieubit'us. .Siliceous, and in very
hank dark, siliceous limestone. Hills west of
Camp Floyd; latitude 40° 13'; longitude
112° 10'. Lower Carboniferous.
In dark shaly beds, Timnanogos Canon; 'latitude 40° 22'; longitude 111° 38'. Coal-MeasAll fragments; very finely striate, and without
concentric wrinkles. Locality and position
North Platte, 15 miles above Fort Laramie : also
2£ miles west of Clear Creek, Kansas. CoalMeasures.
.Eickmond, on Nemaha Creek, and on Big Blue
River, Eastern Kansas. Coal-Measures.
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Prod net us RogenL Norwood and L'ratten
Productus Prattenan us, Norwood
Orthis Michelini, (Leveille) Koniuck, No. 218
Eemipronites, until, sp., No. 304

Ihmipronitcs crassus, Meek and Hayden
Ucmipronites crenistria, Phillips, sp., No. 204
Ithym-hoHflUt

—, undt. sp., No. 185

Athyris subtilihi, Hall, sp., No. 244.

Athyris

, one or two undt. sp

Terehratula.'. No. 244

Terehratula 1

Spirifcrina pitlchra, Meek, No. 243
dpirifer scobina, Meek
Spirifer cameratus, Morton
Spi>ifer cameratus, var. <>eeidentalis, No. 356

Spirifer

, uudt. sp., No. 201

Four miles west of Fort Leavenworth, Kansas.
Coal-Measures.
Fragments. Near Clear Creek; on Grasshopper
Creek, Kansas. Coal-Measures.
Pass between Desert and Pleasant Valley; latitude 39° 42'; longitude 113° 50'. Lower Carboniferous.
Like H. crenistria, but apparently more finely
striate. Mountains east of Step toe Valley;
latitude 39° 15'; longitude 114P 45'. Lower
Carboniferous.
Two miles west of Clear Creek, Kansas Territory.
Coal-Measures.
Hills west of Camp Floyd, latitude 40° 13', longitude 112° 10'. Lower Carboniferous.
Medium size, moderately gibbous, with three
plieations on the mesial fold and five on each
side of it. Latitude 40° 6'; longitude 112° 42'.
Probably Lower Carboniferous.
West side of Long Valley,latitude 40°; longitude
115° 15', in yellow limestone of the age of CoalMeasures. Larger specimens of apparently
the same species were also found in the same
rock, between Long and Euby Valleys; likewise at Fort Leavenworth, Kansas Territory,
in the Coal-Measures.
At Timpanogos Canon; latitude 40° 20', longitude 111° 42'. Coal-Measures.
Small, subglobose, or subovate; valves nearly
equal, having a faint sinus near the front of
the ventral valve, and a corresponding elevation in the other; surface marked by regular,
moderately distinct lines of growth. West side
of Long Valley; latitude 40°; longitude 115°
15', in yellow limestone. Coal-Measures.
Rather small, smooth, much more compressed
than the last; ventral valve sinuous near the
front. West of Camp Floyd ; latitude 40° 13',
longitude 112° 10'. Lower Carboniferous.
Bast and west side of Long Valley; pass east
of Euby Valley; latitude 40°; longitude 115°
20'. Upper Carboniferous.
Yellow limestone, divide between Long and
Euby Valleys; latitude 40°; longitude 115°
20'. Upper Carboniferous.
Second fork of Grasshopper Creek, Kansas.
Coal-Measures.
Summit of Spring Pass; east of Long Valley
and 1 >etween Long and Ruby Valleys; longitude
115° 12' to 20'; latitude 39° 33' to 40°. Upper
Carboniferous.
In hard, dark-colored limestone, west of Camp
Floyd; latitude 40° 13'; longitude 112° 10'.
Loiver Carboniferous.
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, undt. sp., No. 364

Abo

Carbonifa
LAMELLIBRANCHIATA.
Aviculopecten Vtxliensis, Mock, No
Aviculopectcn, undt. sp. (fragments

Myalina

, undt. sp

Specimens imperfect. Grasshopper ('reck, Eastern Kansas. Conl-Mmsurvs.
Grasshopper Creek, and 2.\ miles west of Clear
Creek, Kansas. Coal-Mrasun-s.

Allorisma

GASTEROPODA.

JiclUrophon

, undt. sp. (casts)

Two and a half miles west of <Hear < 'reck. Kan.
sas. Coal-Miusures.
CEPHALOPODA.

Nautilus

Nautilus

, undt, sp., No. 201

Small, subdiscoidal; whorls somewhat embtao

, (undt. fragments), No. 359

Orthoceras baculum, Meek

around the middle of cadi side, increasing
gradually in size. West of (.'amp Floyd; latitude 40° 13'; longitude 112° 10'. In dark limestone. Lower Carboniferous.
Rather large, discoidal; volutions Bubquadrangular, and but slightly embracing. Yellow
impure limestone, at Summit Spring; latitude
39° 33'; longitude 115° 12'. Upper CarbonifEast side of Ruby Valley.

PERMIAN FORMS!.*

Phyllopora f, No. 145
Aviculopecten, undt. sp., No. 22

. Specimen Bflicified, and not in a condition to be
determined
p&nogos River;
latitude 40° 35'; longitude 111° 3(K.
Cottonwood Creek, north side of Kansas Kiver.
Eastern Kansas, in yellow, impure magnesian
limestone.

* There is such a mingling of Permian and Coal-Measure types of fossils through a considerable thickness of rocks
quently, it is not improbable that a portion, if not all, of the few specimens incb,

< tore been
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Balrrcllm :\ No. 145

Fragments in hard siliceous rock. Timpanogos
Valley ; latitude 40° 35 ; longitude 111° 30'.
Oasts in yellow, impure, magnesian limestone.
Cottonwood Creek, north of Kansas River,
Eastern Kansas.
.. Locality and position same as last.
Similar to L. bellastriata, Stevens, but much
smaller. Locality and position same as above-

linh-rvU'm pnrra, Meek and Hayden
Lr<la siihsritulO) Meek and Hayden
/,,>,?„
1 andt sp

Brfhrophon

, andt sp

Near Big Blue River, Eastern Kansas.
JURASSIC SPECIES.
ECHTNODERMATA.

Pentavrinites astertscus, M. and H., No. 13 0
Pcntacrinites

, undt., No. 417.

Ostrea Etujelmiinni, Meek, No. 92

East fork of Weber River; latitude 40° 48';
longitude 111° 15'. Also on the North Platte,
near Red Buttes.
Portions of column. Near Red Buttes, North
Platte; latitude 42° 50'; longitude 106° 40'.

Near Red Buttes, on North Platte; latitude 42°
50'; longitude 100° 40'.
Locality and position same as above.
— Locality and position same as above.

firyphwa ealceola, Quenstedt ?
< 'amptoneetet beUistriata, Meek .

GASTEROPODA.

DattaUum * suhqu<t<lratu>n. Meek

Locality and position same as above.
CEPHALOPODA.

Jkh'mnitvs dcnsus, Meek and Hayden

Locality and position same as above.

CRETACEOUS SPECIES.
LAMELLIBRANCHIATA.

Ostren congesta, Conrad, No. 85...
Ostrea

, uudt. sp. No. 156

Anotnia eom-tntrh'it, Meek
Tnoceramm
, undt. sp

Imccramus Simpson*, Meek, No. 84

North Platte above the bridge; latitude 42° 50';
longitude 106° 30'. No. 3 of the Upper Missouri section.
Bear River, near the mouth of Sulphur Creek;
latitude 41° 12'; longitude 110° 50', from a yellowish sandstone.
Locality and position same as last.
This shell seems to be closely allied to a form
described by Dr. Schiel, in the 2d vol. Pacific
Railroad Reports, under the name I. pseudomytiloides. Locality and position same as above.
.. .North Platte, above bridge; latitude 42° 507;
longitude 106° 30'. No. 3 of Upper Missouri section.
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hioeevamus

, undt. sp

Fnocenimus ps, inltnniitiloliics, Sol del
[noceramxs ariculoirfcs, Meek and Hayden
Panopeeaf ..'.

HacHlifcs
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Resembles 7. Mortoni. Meek and ILiydon (which
holds
ion near the base of formation No.
4 in Upper Missouri), but may bo distinct.
Found loose at or near the same locality as last.
Five miles east of Big Sandv, Eastern Kansas.
No. 3 of Upper Missouri section.
Locality and position same as last.
Apparently a POMOJKM : bat, B8 the specimens arc
the matrix, it is not possible to identify it with
any known species. Above Deer Creek, ou
North Platte. Probably Cretaceous.
Small and much compressed. Specimens imperfect. North Platte above the bridge, No. 3 of
Upper Missouri Cretaceous series; also in same
position five miles east of Big Sandy, Eastern
Kansas.

, undt. sp

FOSSILS OF THE BEAR RIVER FRESH- OR BBAOKISH-WATBB BEDS,
LAMELLIBRANCHIATA.

Unio vetustus, Meek, No. 154

Near Bear River, on Sulphur ('reck, in estuary
beds; longitude 110" .1:2'; latitude 41° 12'.
Gorbula (Aniso
~. Meek, No.'1.14. Bear River, same position.
CorbuU Engelmanni, Meek, No. 154
Locality and position same as last.
GASTEROPODA.

Pyrgulifera humerosa, Meek, No. 154
Locality and position same as above.
Limnwa ? nitidula, Meek
Bear River, same as above.
Campeloma macrospira, No. 154
Locality and position same as above.
Viviparus Conradi, Meek and Hayden!?, No. 154..Locality and position as above.
Bhytophorus pviscus, Meek
Same as above.
TERTIARY SPECIES.
LAMELLIBEANCHIATA.

Unio Eaydeni, Meek

Ham's Fork, southwestern Wyoming.

Is Simpsoni, Meek
Uoniobasi* areta, Meek
L'lanorbis upectabilis, Meek
rianorbi* xpeetabilis, var. tffciftensw, Meek
Limnwa vetusta. Meek
Limncea similis, Meek

Ham's Fork.
Ham's Fork.
Ham's Fork.
Ham's Fork.
Ham's Fork.
Ham's Fork.

PLATE I.
Fig. 1. SrmiiEi: EXGEI.MANN'I
1, a. Outline showing the form of the area and foramen.

Fig. 2.

ATRYPAASPERA?

2, a. Ventral view.
2,1. Dorsal view.
Fig. 3. PRODUCTUS
?
3, a. Ventral valve.
3, c. Dorsal valve.
Fig. 1. SpiiaiEi; FTWIEXSIS

•

Fig. 5.

•

•.

SPIRIFER STRIGOSUS

5, b and d. Dorsal views of same.

6,6. Side view c
Fig. 7.

PRODUCTUS SE

Fig. 8.

PRODUCT!-* MI-I.TISTKIATIS

8, 6. Ventral view of same.
Fig. 9. AVICULOPECTEN UTAHEXSIS
0, a. Inside view of right valve.
!>,6. Outside view of left valve of a larger indivi
'.). r. Magniiied bit of the -,hel! showing the fine e
Fig. 10.

ORTHOCERAS BACULCM

10, a. Specimen with a portion of the shell remove
Fig. 11.

ARCHIMEI.IFOKV

\

PALAEONTOLOGYc
Capt. J.H.Simpson's
ExpIs.1858-59.

DKVOXIAN fib CARBONIFEROUS FOSSILS.

3a

7b

c

^>

Fit,'. 1. SlTIUFKRIXA inTCTIIIA.
I, a. Hinge ami area \ ic
1,6. Side view.
L, d. Dorsal view.
I.e. Ventral view.
[,/. Dorsal view of an intern
L,ff. Ventral view of the sam

2, c. Enlargement c

4, 6. Dorsal view.
Fig. •>. Si'ii:iri:i; <n>i;ix.
Ventral view.
Portion of granulate.1 -urfaec n

C.\lMH)NIKKROrS VQ +

lb

*>

6

•

PLATE II.
MORONE INTERRUPTA GILL.

KTACKOl'S

FOSSILS

PLATE V.
Fig. 1.
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GONIOBASIS SIMFSOXI

1, a.
1, b.
1, c.
1, d.
1, e.

Specimen with vertical costse and revolving lines well denned.
Magnified view of a portion of the same.
View of a specimen with more flattened whorls and less distinct surface-markings.
Another view of the same, showing the aperture.
View of a specimen with more convex whorls and moderately distinct surface-markings.
Fig. 2. LIMX.KA si Mir is
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2, a. Back view of a specimen magnified two diameters.
2, b. Another view of the same.
Fig. 3.

3C7

LIMX.KA VETVSTA

3, a. Front view, natural size.
Fig. 4. a, b.

RIIYTOPIIORUS PRISCCS,

two views

3G4

Fig. 5.

GONIOBASIS

ARCTA.Meek
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Fig. 0.

PYRGULIFERA HUMEROSA

303

6, a. Dorsal view of an imperfect specimen.
0, b. Another view of the same. [Inner lip too thin and base of aperture too round.]
6, c. A smaller specimen with more distinct nodes around the shoulder.
Fig. 7. PLAXORBIS SPECTABILIS
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7, a, b. Upper views of two specimens.
7, c. Under view of the former.
7, d. Profile view.
Fig. 8.

PI-ANORBIS I
8, a. Upper view.
8, b. Profile view, showing aperture.
8, c. Under side, showing umbilicus.
Figs. 9 and 10. CORBULA PYRIPORMIS
Fig. 11. UNIO HAYDEXI
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11, a. Specimen retaining most of the shell.
11,6. Internal cast.
Fig. 12. UXIO VETUSTA
12, «. Side view of an
12,6. Dorsal view of a larg

361
I fcened by pressure.
ica portion <>t which is broken away.

Fig. 13. CORBULA EXGELMAXXI
13, a. Side view of right valve.
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Fig. It.
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LIMX.KA?

xrnmxA

PALEONTOLOGY
J.Plate V.
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APPENDIX K.

ORNITHOLOGY.
A LIST OF BIRDS

PROF. SPENCER F. BAIKD.

ATPENDIX K.
1

OF BIRDS COLLECTED BY CHARLES S. MCCARTHY, TAXIDERMIST.

CLASSIFIED RY PROF. SPENCER

F.

BAIRD.

1. FALCO SAKER var. POLYAGRUS, Ridgivay.—Prairie Falcon. South Fork Platte;
between Butte and Steptoe Valleys; 2 specimens.
2. TINNUNCULUS SPARVERIUS, Vicillot.—Sparrow Hawk.
Little Sandy River;
Scott's Bluff; 27 miles west of Laramie; North Fork Platte; 4 specimens.
3. ACCIPITER FUSCUS, Bon.—Sharp shinned Hawk. Big Sandy Creek; 1 specimen.
4. BUTEO SWAIKSONI, Bon.—Swailison's Buzzard. Bear River, Utah; McCarthy's
Creek; Ko-bah Valley; Sweetwater ; 4 specimens.
5. ARCHIBUTEO FERRUGINEUS, Gray.—Squirrel Hawk. Ko-bah Valley; Needles
Creek; Sulphur Creek; 3 specimens. Also eggs Nos. 2329, 2330, in Rush Valley and
South Fork Humboldt.
6. CIRCUS HUDSONIUS, VieiUot,—Marsh Hawk. Camp Floyd; Turnley's Spring;
Bear River, Utah; 4 specimens. Eggs No. 2331, South Fork Humboldt.
7. AQUILA CHRYSAETOS var. CANADENSIS, Ridgway.—Golden Eagle. Steptoe Valley;
1 specimen.
8. OTUS VULGARIS var. WILSONIANUS, Allen.—Long-eared Owl. Skull Valley; 1
specimen. Eggs No. 2332 same place.
9. BRACHYOTUS PALUSTRIS, Bonap.—Short-eared Owl. Round Prairie; 1 specimen.
10. SPEOTYTO CUNICULARIA var. HYPUG^EA, Cones.—Prairie Owl. Fort Kearney;
Platte Creek ; Horse Creek, Utah ; 4 specimens.
11. Picus VILLOSUS var. HARRISII, Allen.—Harris's Woodpecker.
Utah; 1
specimen.
12. MELANERPES ERYTHOCEPHALUS, Swainson.—Red-headed Woodpecker. Three
from La Bonte* River ; 1 from Fort Leavenworth ; 1 Utah ; 5 specimens.
13. MELANERPES TORQUATUS, Bon.—Lewis's Woodpecker.
Sierra Nevada; 1
specimen.
14. COLAPTES AURATUS, Swainson.—Flicker. Fort Leavenworth ; 2 specimens.
15. COLAPTES MEXICANUS, Swainson.—Red-shafted Flicker. North Fork Platte;
La Bontd River; 2 specimens.
16. SELASPHORUS PLATYCERCUS, Gould.—Broad-tailed Hummingbird. No labels;
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17. ANTROSTOMUS NUTTALII, Cassin,—"Poor Will." Smith's Creek ; 1 specimen.
Also eggs No. 2834, Ko-bah Valley.
18. CHORDEILES POPETUE var. HENRYI, Allen.—Western Night Hawk. Big Blue;
La Bonte* River; 2 specimens. Eggs No. 2333, Ko-bah Valley.
19. TYRANNUS VERTICALIS, Say.—Arkansas Flycatcher. Ruby Valley; La Bonte',
Platte, and Humboldt Rivers; 4 miles west of Laramie; 6 specimens.
20. MYIARCIIUS CINERASCENS, Lawrence.—Ash-throated Flycatcher.
Valley of
Humboldt River; Ko-bah Valley ; 2 specimens.
21. EMPIDONAX PUSILLUS?, Cabanis.-^-IM\Q Flycatcher.
Goshoot Pass; 1
specimen.
22. EMPIDONAX OBSCURUS, Baird.—Wright's Flycatcher. Ruby Valley; Steptoe
Valley; 2 specimens. Eggs (?) No. 2335, Dodge Valley.
23. TURDUS MIGRATORIUS, Linnceus.—Robin.
Camp Floyd; mountains near
Genoa; 3 specimens.
24. SIALIA MEXICANA, Swainson.—Western Bluebird.
Sierra Nevada; Sweetwater ; 2 specimens.
25.. SIALIA ARCTICA, Swainson.—Rocky Mountain Bluebird. Ruby Valley, Utah;
4 specimens.
26. GEOTHLYPIS TRICHAS, Cabanis.—Maryland Yellowthroat. Fort Leavenworth;
1 specimen.
27. ICTERIA VIRENS var. LONGICAUDA, Coues.—Yellow-breasted Chat.
Leavenworth; 1 specimen.
28. HELMINTHOPHAGA CELATA, Bawd.—Orange-crowned Warbler. Green River ;
1 specimen.
29. SEIURTJS NOVEBORACENSIS, Kutt.—Water Thrush. Leavenworth; 1 specimen.
30. DENDROICA NIGRESCENS, Baird.—Black-throated Gray Warbler.
Utah; 1
specimen.
31. DENDROICA AUDUBONII, Baird.—Audubon's Warbler. Utah; 1 specimen.
32. DENDROICA PENNSYLVANIA, Baird.—Chestnut-sided Warbler. Leavenworth;
1 specimen.
33. DENDROICA ESTIVA, Baird,—Summer Yellow Warbler. Fort Leavenworth;
Ko-bah Valley, Utah; 3 specimens.
34. MYIODIOCTES PUSILLUS, Bon,—Green Black-capped Flycatcher.
Leavenworth ; Green River; 2 specimens.
35. PETROCHELIDON LUNIFRONS, Say.—CM Swallow.
McCarthy's Creek; 2
specimens.
36. PROGNE SUBIS, Baird.—Purple Martin. 2 7 miles west of Laramie; 1 specimen.
37. COLLURIO BOREALIS, Baird.—Great Northern Shrike. Fort Laramie; Camp
Floyd; 3 specimens.
38. COLLURIO LUDOVICIANUS var. EXCUBITOROIDES, Coues.—White-rumped Shrike.
Steptoe Valley; Ko-bah Valley; Fort Laramie; between Long and Ruby Valleys;
4 specimens. Also eggs 2336, 2337, 2338, from Humboldt River, Utah.
39. GALEOSCOPTES CAROLINENSIS, Gray, Cabanis.—Catbird. Fort Leavenworth;
1 specimen.

OKNITHOLOGY.

$}$

40. OREOSCOPTES MONTAXUS, Ihurd.—Mountain Mockingbird. Ko-bah Valley;
South Fork Humboldt; 4 specimens. Also eggs Xos. 2340, 2311, 2342, 2343, 23 14.
from Ko-bab Valley, Utah ; Antelope Vallev :' South Fork of Humboldt.
urn, Com s.— Parkin an's W.vi

"!r^,.TKS TRIOXALIS ,

AUm.—\

«*«*

;, Boie.Sk v Lark. Camp Flo:vd ; 5 spt
Bon.—Yell owbird. Fort Lea\(
var. cxiNFi Nis, BamV.—Crass Finch. 1

Pass^s^>ecimei.s.

Also eg^ X o. 2348, at Pilot Valley.
'arthv's Vallev; Creen Piver.
52. PA88EBELLA SCHISTACEA, Baird.—Slate-eolored Sparrow.

Mount Lookout;

53. CALAMOSPIZA BICOLOB, V> on.—Lark Bunting. South Fork Matte; Chimne
Pock ; Utah : 3 specimens.
54. EUSPIZA AMERICANA, hot k—Black-throated Bunting. Fort Kearney; Utah
2 specimens.
2 froi
55. HEDYMBLES MEEAXOCEP] HALUS, CabanaBlack-headed Grosbeak.
Simpson's Lake; 2 from between Skull and Rush Valleys ; 4 specimens.
56. CVANOSPIZA AMffiNA, Bat >d—Lazuli Finch. 2 Sierra Nevada; 1 Gibralte
Creek; 3 specimens.
57. CVANOSPIZA CVANEA, Bah //.—Indigobird. Fort Leavenworth; 2 specimens.
58. PlPILO ERYTHROPIITIIALMIJSj Vieittot.—Towhee Bunting. Fort Leavenworth
2 specimens.
59. PlPILO MACULATUS var. A RCTICUS, Com*.—Arctic Towhee. La Bontc River
1 specimen.
Mount Lookout, Utah
60. PlPILO CIILORURUS, Bill) ^—Green-tatted Finch.
2 specimens. Also eggs No. 233> l, from same place.
61. DOLICHOXYX ORYZIVORUS
bird. 115 miles west of Fort Ke; irney; 4 specimens.
62. MOLOTHRUS ATER, Gray.specimens.
63. AGELAIUS PHCENICEUS, VieilloL—Red-winged Blackbird. Utah: 3 from Camp
Floyd; Platte River; 5 specimens.
64. XAXTHOCEPHALUS ICTEROCEPHALUS, Band.—Yellow-headed Blackbird. Bear
River; South Fork of Platte; Chimney Rock; 3 specimens.
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65. STURNELLA MAGNA var. NEGLECTA, Cones.—Western Lark. Big Blue River;
Ruby Valley; 2 specimens.
66. ICTERUS BULLOCKI, Bon.—Bullock's Oriole. La Bont^ River; Sierra Nevada;
2 specimens.
67. QUISCALUS PURPUREUS var. ^ENEUS, Ridgway.—Crow Blackbird. Fort Leavenworth; 1 specimen.
68. CORVUS CORAX var. CARNIVORTJS, Baird.—American Raven. Camp Floyd; 2
specimens. Also eggs No. 2514, Pleasant Springs.
69. PICICORVUS COLUMBIANUS, Bon.—Clarke's Crow. Sierra Nevada ; Fort Bridger;
2 specimens.
70. PICA RUSTICA var. HUDSONICA, Baird.—Magpie. Sweetwater; Carson Valley;
2 specimens.
71. CYANURA STELLERI var. FRONTALIS, Ridgway.—Steller's Jay. Sierra Nevada;
1 specimen.
72. CYANOCITTA CALIFORNICA var. WOODHOUSII, Baird.—Woodhouse's Jay. 2
Camp Floyd; Mount Lookout; Skull Valley; 4 specimens.
73. PERISOREUS CANADENSIS var. CAPITALIS, Baird.—Canada Jay. Utah; 1 specimen.
74. ECTOPISTES MIGRATORIA, SW.—Wild Pigeon. 40 miles west of Fort Laramie;
1 specimen.
75. ZENAIDURA CAROLINENSIS, Bon.—Common Dove. Steptoe and Ko-bah Valleys; North Fork of Platte; 3 specimens.
76. CANACE OBSOURA, Baird.—Dusky Grouse. Little's Canon; 1 specimen.
77. CENTROCERCUS UROPHASIANUS, SW.—Sage Cock. 2 Little's Canon; 2 Pacific
Springs; 1 Camp Floyd; 1 Ko-bah Valley; 2 no labels; 8 specimens Also eggs Nos.
2510, 2511, 2512, 'from South Fork of Humboldt, and Steptoe Valley.
78. PEDIOC.ETES PHASIANELLUS var. COLUMBIANUS, Corns.—Sharp-tailed Grouse.
100 miles from Fort Laramie; 1 specimen.
79. CUPIDONIA CUPIDO, Baird.—Prairie Hen. Fort Kearney; 1 specimen.
80. BONASA UMBELLUS var. UMBELLOIDES, Baird.—Gray Mountain Grouse. Utah;
Fort Bridger; 2 specimens.
81. GRUS CANADENSIS, Temminck.—Sand-hill Crane. Humboldt Valley; Simpson's Lake; 2 specimens. Also eggs Nos. 2516, 2517, same localities.
82. BATAURUS MINOR, Bote.—Bittern. Marsh near Platte; 1 specimen.
83. NYCTIARDEA GRISEA var. N^EVIA, Allen.—Night Heron. Reese's River; 1 specimen. Eggs No. 2515, same place.
84. IBIS GUARAUNA, Ridgway.—Glossy Ibis. Simpson's Lake; 1 specimen.
85. ^EGIALITIS VOCIFERUS, Cass in.—"Killdeer." Horse Creek; Fort Kearney;
3 specimens.
86. iEGLALiTis MONTANUS, Baird.—Mountain Plover. Horseshoe Creek; South
Fork of Platte; Sweetwater; 3 specimens.
87. RECURVIROSTRA AMERICANA, Gm.—American Avocet. 4 from Sweetwater;
Willet Camp; Avocet Camp; Horse Creek; 7 specimens.
88. STEGANOPUS WILSONII, Cones.—Wilson's Phalarope. Steptoe Valley; 10 miles
from South Fork of Platte; 3 specimens.

ORNITHOLOGY.
89. GALLINAGO C JALLINABIA var. WILS IONI. Ridffway.- -English
1 speeiD len.
90. TRINGA
— .'.—30 miles wes tof CFaHon'i i Bluff; 1
91. EREUNETES PUSILLUS, Cassin — -Semipalmated Sandpi,
.specimen.
92. SYMPIIEMIA SEMIPALMATA, HartJ.- -Willet. Big : Sandy 1
93. TRINGOIDES MACULARirs, Gray. —Spotted Sa adpiper.
specime
94. ACTITURUS BARTBAMIUS, Boll. 1 'ield Plover. 5 specinu
Ve

95. NlJMENIUS L(3NGIBOSTB1S, WUsoU .—Long-billed! Curlew.
Carson ] Lake; OTallc Hi's Bluff; Vermillio D Creek; 5spe cimens
from Sk all Valley: 2 509 from South Fo
dt.
96. RALLU8 VIRG ixiAxrs, Lintk—Vh ginia Hail. J> :o-bah Vi
97. FuLICA AMES :ICANA, Om.—Coot ' Camp Floyd : 1 Bpecii
98.
Sj Linn.—MaDaid
Valley.
99. DAFILA AOtTl PA, Jenyns.—Pintail L Utah: Sen tt's Bluff
Floyd; 4 specimens.
•. NBTTION C. VKOMXENSLS, Haird. —Green-wing ed Teal

ah Lake: Fort

101. QUERQUBDULA DISCORS, Steph.— Blue-winded Teal. Utah: Fort Uri.l-ei';
Sweetwater; 3 specimens.
102. QiERgiEDULA CYANOPTEBA, Cassin.—Red-breasted Teal. 2 Spring Valley;
Sweetwater: 3 specimens.
103. SPATULA CLYPEATA, BO/c—Shoveler.
Utah; Utah Lake; Pilot Valley;
South Fork of Platte; 4 specimens.
104. CHAULELASMUS STREPERUS, Gray.—Gadwall. Utah Lake; 2 specimens.
105. MARECA AMERICANA, Steph.—American Widgeon Camp Floyd; 2 specimens,
loij. Aix SPOXSA, Boie.—Summer Duck. Rock Creek, Kansas; 1 specimen.
107. FULIX AFFINIS, Baird.—Little Blackhead. Lake LTtah; 1 specimen.
ION. AYTHYA AMERICAXA, Bolt.—Bedhead. Lake Utah; 2 specimens.
109. ERISMATURA RFBIDA, BOH.—Ruddy Duck. Utah: Sweetwater; 2 specimens.
110. MERGFS AMEKiCAXis, Cassia.—Shelldrake. Utah; 1 specimen.
111. LOPKODYTES CUCULLATUS, Reich.—Hooded Merganser. Fort Kearney; 2
112. STERNA HIRUNDO, Linn.—Wilsons Tern.

Sweetwater; Horse Creek; 2 speci-

113. STERNA FOSTERI, Nuttatt.—Foster's Tern. Ruby Valley; 1 specimen.
114. PODICEPS AURITUS var. CALIFORNICUS, Cones.—American Eared Grebe.
side Rocky Mountains; Sweetwater; 2 specimens.
Total of specimens, 258; total of species, 114.
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APPENDIX L.

REPORT ON ICHTHYOLOGY.
PROF. THEO. GII.L.

APPENDIX L.
REPORT ON ICHTHYOLOGY.

l;\ l'i:««ir'.

THEO. GILL.

SMITHSONIAN

I.\>II

I have the honor to forward to you the report on the ichthyology of your
expedition, which I have been requested to prepare.
Although few species of fishes were obtained, they are of much interest Most
of them have been fully described in the accompanying report, even when not new,
as in the case of the species which is now called Platygobic communis. As all the
groups to which the respective species belong are in some confusion and not well
restricted, I have been compelled to examine the history and nomenclature of not
only the genera to which they are referable, but of the allied ones. As in almost all
the cases, such genera have been limited in a different manner and considerable modifications introduced, I have always given the full generic characters, founded on a
personal examination, or a careful perusal of the descriptions of all the known species
of the genera. This I have considered to be the course must advantageous, under the
circumstances, to science.
The classification which I have here followed is that which I have proposed and
published in the Proceedings of the Academy of Natural Sciences of Philadelphia.
It may be considered a modification of that of the illustrious and learned Johannes
Midler, whose recent death has been so much mourned by naturalists; it differs from
the Miillerian classification in the very different acceptation and restriction of the
orders and suborders.
The investigations which have been undertaken in the preparation of the report
have been pursued in the Smithsonian Institution; and to the power of availing myself
of the excellent Library and Museum of the Institution, such value as the report may
have is due.
I am, sir, very truly yours,
SIR:

THEO. GILL.

Capt. J. H. SIMPSON.
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SUBCLASS
ORDER

TELEOSTEI, MULLER.

TELEOCEPHALI,

SUBORDER

PHYSOCLYSTI,

FAMILY

PERCOID.E, (OUT.)

LABRACIKE,

GILL.

(BON.) GILL.
GILL.

GILL.

There is found in the Mediterranean Sea a fish which lias, from the earliest times,
attracted the attention of the inhabitants of the neighboring- coasts from the abundance
in which it is found and the size to which it attains. By the ancients, as at the present
day, it was much esteemed as an article of food, and was called by the Greeks \d/3pa^^
and by the Romans lupus. Of this fish, Cuvier has said (but scarcely with strict correctness) that its appearance and almost all the details of its form recall to mind the
perch, and that a just idea would be given of it by describing it as a " large, elongated,
and silvery perch ".
From the Perches, however, it differs in several characters, which induced Cuvier
to separate it generically, and for the name of the genus he adopted the Greek designation of the species. The characters by which Cuvier distinguished it from the
Perches were the presence of teeth on the tongue and of two spines to the operculum.
It differs also from the true Perches in the armature of some of its bones and by the
shorter spinous dorsal fin, the rays in the European and allied American species being
always nine, and still more by modifications of the skeleton and among others the small
number of vertebras, of which there are 11 or 12 abdominal and 13 or 14 caudal. The
very distinct type represented by Labrax Japonicus Cuv. and Val. (j^LakokibraxJaponicus
Bleeker) has, however, 16 abdominal and 19 caudal vertebra?.
Though Cuvier was the first to properly distinguish the genus, its type had been
long previously recorded by Klein as the first of two species, which he placed in a
group, for which he used the same name Labrax.
That author, in his fifth and last Missal for the Advancement of the Natural History of Fishes,* has devoted his ninth fasciculus to the consideration and description
of those fishes provided with two dorsal fins. In this group he includes the Trouts
{Trutta Klein), in which the first dorsal is sustained by branched rays while the
second is adipose, as well as Mullus, Cestmus Klein, Labrax Klein, Sphyrcem, Gobio
Klein, Asperulus Klein, and Trichidion Klein, in which the first dorsal is spinous and
the second has branched rays. Trutta of Klein is synonymous with the extended
genus Salmo of Linmeus; Mullus embraces, like the Linna?an genus, the Mulli and
the Amias of Gronovius, or Apogons of Lacepede; the Cestrm are the Mugiles of Linnaeus ; Sphyrama is limited to the true species of the genus as now accepted; Gobio
* Jacobi Theodori Klein Bistorii
apertas respirantibua, Gedani, Litteris Schreiberianis, 1749.

:
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presence of only two anal spines. The distinctive characters of this species, however,
require to be confirmed.
The third species is the Labrax lincatm of Cuvier, the common Rock-fish or Striped
Bass of the United States. This has been taken as the type of a new genus, for which
Mm-hill's name Roccus is preserved. The characters are* given below. To this genus
should be also referred the Labrax miiUihiieutus described by Cuvier and Valenciennes
in the third volume of their "Histoire Xaturelle des Poissons".
The fourth species, Labrax Waigknsis, has been identified bv Bleeker with the
Psammopcrca datmohles of Richardson; if this is correct (and, notwithstanding the discrepancies between the descriptions of the "Histoire Naturelle" and Richardson, such
appears to be the case), it belongs to a very distinct genus from the Labrax lupus. The
teeth of the jaws, vomer, and palatines are described bv Richardson as crowded, rounded,
and granular, while by Cuvier the teeth on both jaws, the chevron of the vomer, and
the palatines are said to be villiform ("dents en velours"): it is also stated by Cuvier
that there is a small oval disk at the base of the tongue ; by Richardson, the tongue is
said to be smooth. In the latter statement, however, he disagrees not only with Cuvier
and Valenciennes, but with Bleeker, who also asserts f that there is an oblong patch at
the base of the tongue, "lingua basi thunua denticulorum seabra." Roth authors agree
as to the presence of a single spine to the operculum (although one of the generic
characters assigned to Labrax by Cuvier was the presence of two spines on that bone),
*Pirmas habet tot qnot Cestaeua et Mugil: squamas serratas: os magnum plurimis tenoisfflmisq
multiphci online munitum. Voracissimus.
t Natnnrknndig Tydscbrit't .
i .1. ii, p. 479.
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and of a strong horizontal spine at the angle of the preoperculum, above which the
margin is pectinated.
The next species in order, Labrax Japonicus of Cuvier and Valenciennes, is the type
of the genus Lateolabrax of Bleeker,* which is widely separated from Labrax by the
absence of any teeth on the tongue, the increased number of its vertebrae, &c. In the
plcrhnid armature of the operculum, it however resembles that genus.
The last species, Labrax mucronatus, is also now considered as the type of a new
genus, for which the name Morone is accepted. Its generic characters and affinities
will be given at length in a subsequent portion of this memoir.
Of the seven species referred by Cuvier and Valenciennes to the genus Labrax, five
are thus seen to belong to different genera. Nor do any of these genera appear to be
unnecessary; but, on the contrary, all of them are well distinguished from each other
by diameters that ichthyologists must admit are of importance: two of the species,
indeed, that were referred to the genus by the French naturalists, do not agree with
their diagnosis of that genus, and it is doubtful, indeed, whether they have any near
relations with the others. It is not in disparagement of those celebrated and able men
that these remarks have been made. The progress of scientific discovery and the
examination of better materials have enabled their successors to discover the errors
of the founders of modern ichthyology. None could have performed the work at that
day better than they.
Having long since, from an examination of the descriptions of various authors,
been aware of the confusion and uncertainty in which our American species of the
Cuvierian Labrax were enveloped, I believed that it might be a useful task to attempt
the elucidation of the genus. The results of the investigations undertaken therefor
have been published, in the Proceedings of the Academy of Natural Sciences of Philadelphia for April, 1860, as a " Monograph of the Genus Labrax of Cuvier."
Most of our general remarks are reproduced, with many additional ones, in the
present report. The nominal American species admitted by Drs. De Kay and Storer
in the genus Labrax amount to seven, and another specific name has been since added
by Filippi, an Italian naturalist. It has been attempted to demonstrate, in our monograph of the genus, that all of those nominal species are referable to three true ones.
Three of the synonyms apply to one species, and four to another.
Besides the species that have been attributed to the genus by Kichardson, De Kay,
and Filippi, several others have been described under that name by modern naturalists.
Dr. Charles Girard has noticed two of these in the "Proceedings of the Academy of
Natural Sciences of Philadelphia" under the names Labrax -nebulosus and L. clathratus. He afterward constructed for them a new genus, which he called Paralabrax,
*By a misunderstanding, the name Percalabrax has heen taken by some authors as the generic denomination of
this type. Cuvier (Hist. Nat. des Poissons, i, 55) has remarked, "Nous avons cm, pour plus de clart6, devoir donner
nil iimn parti.uli.r h <ha< pie sous-genre ; mais ceux qui tienclraient a conserver la nomenclature des grands genres de
Linnsraa, puiiirai.-nt placer ce nom sous-genenque entre deux parentheses, com me Linnaeus Fa fait en quelques occa>!»)!•-.. .-t diiv. par ex..Tuple; Perca {labrax) lupus; Perca (labrax) lineata,etc." Temminck and Schlegel, foil..win- this
suggestion but omitting the parentheses, called the Perca (labrax) Jap<micus, Perca-Labrax Japonic,t*, evidently accepting the views of Cuvier as to the limits of the subgenus Labrax. Bleeker, quite properly recognizing t
•lied it Lateolabrax; but Dr. Albert Giinther (in the first volume of a Cataloeu
pterygian Fishes in the Collection of the British Museum, 1859, p. 70), mistaking t
has called it Percalabrax.
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Labrarrs with prrt'ntatrd pn-oprrrahnn, njrhad or imprrfi rth, r/raaal rhnk awl opnrnhr
scales, liw/aal teeth drrrhpnl in a marshal hand as mil as al the base, and skull with COmThe body is elongate, subfusifonn or oblong-ovate, compressed, and with the back
anteriorly curved.
The head is compressed, laterally oblong conic. The < >pcreulum is armed with two
spines, the upper of which is small; the preoperculum pectinated both behind and
below; the suborbital bones entire. The muciferoufl cavities of the lower jaw are not
very evident.
Teeth on the intermaxillary, dentary, palatine, and vomerine bones villiform;
those on the tongue present in a band along the lateral margins, and in two longitudinal rows, or an elongated oval patch at the base. Interbranchial osselets smooth.
The scales are ctenoid on the body, but on the head, from the nape to the nostrils,
and on the cheeks, are mostly cycloid.
The lateral line is straight and continuous to the base of the caudal fin.
The dorsal fins are not united by a perceptible membrane: the anterior fin has
nine spinous rays; the second is oblong, with one spinous, and from eleven to fourteen
branched ones.
The anal fin is opposite the second dorsal, and has three spinous rays regularly
increasing in size.
The caudal is emarginate.
The skull has the brain-ease with nearly flat sides below, rectilinear and flat toward
the aperture for the last two branches of the fifth nerve, a vacuity on each side between
the basioccipital and alispheroid bones, and the postfrontals laterally well developed.
The genus Eoccus is very closely allied to both Labrax as now restricted as well
as to Morone. From Labrax, it differs chiefly in the character of the armature of the
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preoperculum, and by the absence of the teeth at the anterior extremity of the tongue;
the whole margin of the tongue in the latter genus being provided with a band of
villiform teeth, and the spur-formed teeth of the inferior margin of the preoperculum
calling to mind the genus Plectropoma of Cuvier among the Serrani. The difference
between the last-named genus, or at least some of its species, and Serranus is indeed
not of as great value as that between Lairax and Boccus. The only constant character between Serranus and Plectropoma, as those genera were established by Cuvier, is
the spur-like armature of the inferior border of the preoperculum, while Labrax and
Boccus are distinguished, not only by an equally great and constant difference of the
preopercular border, but also by the difference of the lingual dentition. As the former
character is of as great value in the Labraces as in the Serrani, consistency will require
that if Plectropoma and Serranus are considered as distinct genera, Boccus and Labrax
should also be so regarded.
The difference between Boccus and Morone is of even more importance than that
of Boccus and Labrax. The distinguishing characters will be referred to under the
diagnosis of Morone.
The name which has been adopted for this genus is one given by Dr. Mitchill, in
the year 1814, to a medley comprising the Boccus lineatus (which he called Boccus
striatus) and the Otolith us rcgalis (which was designated as Boccus comes). The name
was solely the result of ignorance, on the part of the author, of the application of the
ordinary terms used by naturalists at that day.
As the work in which the name of Boccus was first published is very rare and
inaccessible, the remarks of Mitchill on his Boccus striatus have been extracted to show
the character of the work. We are indebted to Mr. Brevoort for the loan of the vol"It has seemed to me proper to make a new genus for this fish and his congeners.
He has been supposed by some to be the Perca nobilis,\ but the position of his ventral
fins forbids him to be considered as a Perca at all. Besides, if he was a member of the
Perca family, the specific character of 'eight brown bands' is totally different from the
longitudinal stripes that distinguish him, and would rank him among the undescribed
species. Besides, he has two dorsal fins, while the P. nobilis has but one."
In the first place, the so-called Boccus striatus does not differ from the very common European Perch, and from the numerous allied species and genera, in the position of the ventrals.
In the next instance, even if it did so differ, Mitchill had, on a previous page?
founded a genus for the same reason as in the case of Boccus,' and he has given no
indications whatever as to how the two are to be generically distinguished.
The two species that are referred to Boccus belong to totally distinct families.
Finally, the uBoccus striatus" had been indicated previously in four different works.
The name Boccus is itself a barbarous latinization of the popular name "Rockfish", or simply "Rock", by which its chief species is known in some parts of the United
* Report, in ,.. • f Samuel L Mitchill, M. D., Prof, of Natural History, &c, on the Fishes of New York. New
York : printed by D. Carlisle, No. 301 Broadway, January 1, 1814. 16mo, 28 pages.
tit is not in any way related to the Perca nobilis. According to Cuvier and Valenciennes, that species is the
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States, especially in the District of Columbia, Maryland and
nevertheless deemed advisable to accept the name' rather tin
is scarcely worse than L^MS. (hncrUus, Vo(,»lttnts, K«,mi
other names of similar derivation, which have been introdm

second dorsal fins, the last with some spinv rays, and all the three parts of the gillcover more or less serrulate, besides the small teeth". Rafinesque sn^ested that to
this o'cnns the Prmi JfifrJuf/i. of Mitchill mi-ht "perhaps be found to belong".

second dorsal and* anal tins from Pnm, in which the membrane is perfectiv naked,
lint the opercula are not more completely armed than in /'ma, nor is there an'v essr.,tial difference in the size of the teeth.
ROCCUS L1NEATIS, (JILL.

Storer, Report on the Fishes of Mass., p. 7.
i Ayres, Boston Journ. Nat. Hist., vol. iv, p. 707.
Tk Kay, Zoology of N. Y. Fishes, p. 7, pi. 1, fig. 3.
? Linsley, Catalogue of Fishes of Cc
t c t
I Storer, Synopsis Fishes of N. America, p. '21 : ib. in Memoirs .

I Holbrook, Ichthyology of South Carolina, p. 17, pi. iv, fig. 2.
i,lU. Animal Report Smith. Insr.. 1-.VT. p. 2.">.">.

Gill, Proceedings Acad, of Natural Sciences of Phila., I860, p.

EOCCUS CHRYSOPS, GILL.

[ Baf., Ichthyologia Ohiensis, p. 28.
08 Cur. and Ta7., Hist. Nat. des Poissons, vol. iii, p. 588.
Lea., fide Cut., and Val.
h, in Rich. Fauna Boreali-Americana, vol. iii, p. 8, 1836.
. U.ston Journal Nat. Hist., vol. v, p. 21, pi. 7 fig. 1; Visitor, p. :,:;. 1.-.VJ.
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5 De Kay, Nat. Hist, of New York Fishes, p. 14.
De Kay, Nat. Hist, of New York Fishes, p. 13, pi. 51, fig. 165.
De Kay, loc. cit., p. 14.
LABRAX WJMttJtNAATUS Storer, Synopsis of the Fishes of North America, p. 22; ib. in Memoirs of American Acad., vol. ii.
LABRAX NOTATUS Storer, loc. cit., pr 22.
LABRAX ALBIDUS Storer, loc. cit., p. 23.
LABRAX OSCULATII Filippi, Revue et Magazin du Zoologie, 2d series, vol. v, p. 164.
LABRAX CHRYSOPS a\U. Proc. Acad. Nat. Sci. Phila., 1860, p. 20.
LABRAX OSCULATII Giinther, Catalogue of the Acanthopterygian Fishes, &c, p. 65.
LABRAX MULTILLNKATUS 'iiintfur, Catalogue of the Acanthopterygian Fishes, &c.,p.67.
Roccus CHRYSOPS Gill, Proceedings Acad, ol Nat. Sciences of Phila., 1860, p. 113.

LABRAX ALBIDUS

LABRAX NOTATUS

Not

LABRAX U I

!.i n <

Catalogue of the Acanthopterygian Fishes, & c, p. 501.

The body is elongated-ovate, with the dorsal outline arched. The height is
greatest under the spinous dorsal fin, and there equals twenty-seven hundredths of the
entire length from the projecting lower jaw to the concave margin of the caudal fin.
The height is nearly uniform under the spinous dorsal; the dorsal outline behind that
fin slowly declines to the end of the second dorsal; the abdominal outline ascends
much more rapidly from the commencement to the end of the anal fin. Behind the
latter fin, the height of the caudal peduncle is about a seventh of the entire length; at
the base of the caudal fin, it is equal to a ninth of the same.
The head is conical in profile, slightly depressed at the nape, and thence descends
in nearly a straight line to the snout? the latter being scarcely convex. The head,
from the lower jaw to the tip of the opercular spine, forms little more than a quarter
of the entire length; its height at the nape behind the vertical of the posterior border
of the eye is nearly equal to sixteen hundredths of the entire length. The diameter
of the eye is more than equal to a quarter of the head's length, and the eye is distant
a diameter from the snout.
The pectinated margin of the preoperenluin is slightly oblique; its teeth become
stronger toward the angle, and are continued on the inferior margin at greater distances
for about half the distance between the angle a^id the articulation with the lower jaw;
the anterior limb or margin of the anterior fold is vertical. The operculum has two
spines, separated by an oblique emargination.
The first dorsal fin commences over the bases of the ventrals, and is of a triangular
form. The fourth spine is longest, and equals an eighth of the fish's length; from
thence they gradually decrease in size to the ninth, which is nearly as large as the second.
The second dorsal is entirely separated from the first. Its spine is equal to nearly
half the length of its longest ray, and somewhat exceeds that of the seventh spine;
the last ray is less than half as long as the longest.
The anal fin commences nearly under the fourth ray of the dorsal, and nearly
four of its rays are posterior to the end of that fin; the third spine is longest, and exceeds half the length of the first articulated or longest ray. The relative height is the
same as that of the dorsal fin.
The caudal fin, when expanded, is emarginated, and its shortest rays form a sixth
of the entire length; the longest rays equal a quarter of the same.
The pectoral fins are small, and only equal fifteen hundredths of the length. The
first two rays are simple; the third, or longest, is branched.

REPORT ON 1CIITIIYOLOC.V.
The ventrals are longer than the pectorals, and equal Bevento
length. The spine is mora than half as long as the iirst branche
the following formula:
D. IX+I. 1.11; A. 111. 1. 9; C. 5. 1. 8. 7. I. 4; P. 2.
The scales of the trunk are of moderate Bize, with die nucl
terior third; thence about ten ridges radiate toward the poste
crenated by them. Numerous muricated ridges, terminating in p
terior margin, also radiate posteriorly from the same nucleus.
are fine but well marked. The number of scales through which
amounts to from fifty-three to fifty-six, exclusive of the smaller <>
caudal fin. The number of rows is nine above the lateral line, o
lateral line runs, and fourteen below.
The operculum is covered with moderate scales, which ns
smaller, with the nuclei also subcentral, but with generally en
margins. Some of the larger scales near the posterior margin
are pectinated like the opercular ones.
There are on the lower jaw five pairs of indistinct, shallow,
those of the third and fourth pairs are elongated, the last being m
of the maxillaries. The fifth pair is obsolete. The maxillaries, oi
are covered with scales smaller than those of the cheeks: the
portions are naked.
The color is silvery, tinged with golden on the sides belo*
above with rose. A number of blackish or dusky lines travel
which are above the lateral line; through a fifth the lateral line
variable number of more or less distinct ones below. The he
silvery on the sides.
The spinous dorsal is punctulated with black, and has a
The soft dorsal is also punctulated. The anal is blackish at it
between the rays. The caudal is similar to the dorsal. The |
are immaculate.
The Roccus chtysops thus described is undoubtedly identic
Lcpibcma chrysops of Rafinesqne, and the Ldbrax muUUineatus of
relle des Poissons" and of Kirtland.
The descriptions that ha1
species under those names are meager and unsatisfactory: but tl
given by the above-named authors, and the possession of sper
hydrographical basins as those from which the fishes described
leave no doubt as to the identity of the species.
Rafinesquc's description of his Perm chnjtops is, like almos
inapplicable to any known fish, but it agrees with the Morone chr
other species. Rafinesque erroneously attributes to his specif
rays, a single opercular spine, eight spines to the first dorsal fin
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the genus Perca, all the species of which, he informs us, have naked heads. He suggested for it a new genus, for which he proposed to give the name Lepibemty in allusion to the scaly bases of the unpaired tins. Lesueur subsequently sent to the Parisian -Museum two specimens of a species which lie called Perca mu/tiliitcata, which
Cuvier and Valenciennes placed in their genus Labrax, adopting for it the specific
name of Lesueur. Their description is mostly comparative, it being said to differ
from the Lahrax Uncatus by its higher body, shorter head, more feeble teeth, the
stronger asperities of the tongue, and especially the larger scales of the maxillaries,
which resemble those of Lahrax mucronatus, while in Lahrax Uncatus they were said to
be scarcely perceptible.
The description of the lingual dentition is very unsatisfactory, and no correction
is made of the statement made in the second volume that the Labrax Uncatus has only
lateral teeth. It is not so much in the development of the asperities of the tongue
that the lingual dentition of the species differs, as in that, while there are two narrow
rows separated by a mesial line in Iloccus Uncatus, the rows are broader at the middle
in proportion, and coalescent in Roccus chrysops.
There were said to be in one specimen sixteen, and in another nineteen, longitudinal dark lines. So large a number is rarely seen; the most constant arrangement is
five above, including the one through which the lateral line runs, while sometimes
there are several below the lateral line, and at other times they are obsolete. These
lines are sometimes straight, but often interrupted.
In the "Fauna Boreali-Americana" of Richardson, a Lahrax is described in the
volume on Ichthyology, under the name Labrax notatus (Smith), the Bar-fish, or
"Canadian Basse". This species is said to "differ from Mitchill's Basse (L. Uncatus,
Cuvier) in being much more robust, and in being marked with rows of spots, five
above and five below the lateral line, so regularly interrupted and transposed as to
appear like ancient church-music". It has been suggested bv Dr. Do Kay that it is
the same as the Perca MitchllU var. intcrruptus of Mitchill, but the comparison will
apply very well to Boccus clirysops, and it is doubtless identical with that species. In
the remarks upon the species, it is said, by Dr. Richardson apparently, that "in the
more robust form, and in the strong scales of the head, the Canadian Bar-fish resembles
the L. mucronatus of the United States and the West Indies, and the I, mutUUncatus of
the Wabash. The latter has sixteen narrow, black, longitudinal lines on the Hanks."
It has been attempted to show that the number of lines is not a specific character; and

;:i has .listing
itudinal lines <

be found there because the I\<><<us Ihtrafus is. So far as we know, it is confined I
great fresh-water lakes and the western rivers.

from the snout to the base of the caudal tin, and not to its margin. Whence
ured, the height is a third of the length, but its height in proportion to the total 1
is only as three to ten.
Specimens of the JRoccus clirysops are in the museum of the Smithsonian Ii
tion, from Southern Illinois, obtained by Mr. Robert Kennicott, and from the
River, at Racine, Wis., Toronto, &c, obtained by Professor Baird. It appears
generally distributed in the rivers of the West.
The specimens from the hydrographica] basins of the (>hio River and of the
Lakes cannot be specifically distinguished from each other; nor can I perceiv
difference signalized by Dr. Kirtland in the caudal tins of Ohio and Lake
>pee
In extreme VOUTl i. tlii
j lost, and afterward the longitudinal lines
At 8 i later epocl .. the se b
The best descriptions of this species have been published by Professor Hi
under the name L. Osculatii, and by the late Dr. De Kay under that of L. att>>
Natural History; but the dorsals are erroneously represented as being connected 1
low membrane. In the text, they are correctly described as being " distinct".
It is with much hesitation that I have adopted the specific name of Ratines
It would have been better for the progress of the science if all the works of
unfortunate naturalist had been ignored.
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GENUS

MOKONE, GILL.

Fishes of New York, p. 18. (Not defined.)
os Academy of Nat. Sciences of Phila., 1860, p. 115.
I, Lac.
8p. Itaflneme.
BODIAWtJS sp. Mitchill.

CENTKOI-OMUS

Labraces iritlt a pectinated preoperculum, strouahj ctenoid cheek and opercular scales,
Ungual teeth developed only in a marginal hand, and skid! with sienllen diaphanous brain-case
and mastoid protuberances projecting toward the foramina for the hist two branches on each
side of the JrjU\ nerve.
The body is oblong-ovate and slightly gibbous at the commencement of the
dorsal fin.
The head is compressed, laterally oblong-conic. The operculum has two spines,
the upper of which is smaller; the preoperculum pectinated behind and beneath; the
suborbital bones entire. The muciferous cavities of the lower jaw are very perceptible.
The teeth on the intermaxillary, dentary, vomerine, and palatine bones are villiform. There is only a marginal band on the tongue, which is less perfect at the tip,
the asperities being there more scattered. The interbranehial osselets are smooth.
The scales are ctenoid on the body and the entire head.
The lateral line anteriorly convex, but not parallel with the back.
The dorsal fins are united by a low membrane; the anterior has nine spines; the
posterior, one. The anal fin has three spines. The caudal is emarginated.
The skull has the brain-ease with inflated sides below, swollen and developing
into mastoid prominences projecting toward the foramina for the last two branches of
the fifth pair of nerves, no vacuity between the basioccipital and alisphenoid bones, and
the postfrontals laterally contracted.
The chief distinctive characters of the genus are the presence of strongly-pectinated scales on the cheeks and opercular bones, and the band of villiform teeth on the
sides, and of more scattered ones at the tip, as well as the cranial peculiarities.
In the armature of the preoperculum and operculum, it resembles the genus
Jioccus. The slightly gibbous back in front of the dorsal fin and the greater development of the second anal spine are secondary features, which support the natural
characters of Morone as distinguished from the genus Poccus.
For the name of the genus, one used by Mitchill for a group founded in error
has been adopted. The name of Mitchill resulted from a misunderstanding of that
author regarding the value of the terms made use of by Linnams. The genus Perca
was placed by the Swedish naturalist in his section of Thoracici. Mitchill, believing
that the Morone americana, Perca americana (Perca flavescens Cv.), and Pomotis aureus
(Pomatis vulgaris Cv.), were rather abdominal fishes, considered them to be generically
distinct from Perca, and consequently gave to them the generic name Morone. It
is scarcely necessary to state that all the species enumerated have the normal position
of the ventrals of Perca, and that therefore Morone of Mitchill was a mere synonym of
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Perea of Linnaeus.

I have nevertheless chosen to take that name rather dn

At least two species are now known of the genua Morons. One of tl
well-known "White Perch" of the eastern coast; the oflier is onr Morom mi
species that had been erroneously described under the name A„W ,•//,-//*«».

The history of this speeies and its nomenclature has been fully .1
monograph published in the Proceeding of the Academy of Natural
of those regions traveled over by the expedition under Captain Simpso
Collection uf the British Museum", retained the Ldbrax paOidus and
expressed in onr monograph.
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MORONE INTERRUPTA, GILL.
Synonymy.

:

;i;;;;i;;^ ;;;;;';;;;;;
The body is ol

of the dorsal tin
ds three-tenths of

I^lln^iun
inal outline t<» the anal tin is convex, and thence ascends quite rapidly in a concave
curve to the hase of the caudal tin. The peduncle behind the anal tin exceeds a seventh
of the extreme len-th, and at the base is equal to about a ninth.
The head is conical in profile, slightly depressed at the nape, and thence nearly
of the length, its len-th beinU- scarcely less than the height of the body. The eyes are
moderate, the diameter hem- between a fourth and a fifth of the head's length. They
are distant much more than a diameter from the snout.
The anterior mar-in of the preoperculum advances obliquely downward and forward ; the pectinate margin is nearly vertical; the distance between the margins near
the angle exceeds half the diameter of the eye. The teeth of the posterior margin
become stronger toward the angle; the inferior margin is weaklv serrated along its
posterior half. The operculum has two spines, separated by an" oblique sinus; the
superior one is blunt and almost rounded.
The dorsal fin commences at a vertical intermediate between the bases of the pectoral and ventral fins and is of a triangular form, the fourth ray being the largest and
equaling the length of the pectoral fin: the spines have the same form and arrangement
as those of Morone americana, The second dorsal is connected by a membrane as in
Morone americana; its spinous or first ray is little more than half the length of the first
articulated one, which itself is nearly as long as the fourth dorsal spine; the fin thence
decreases in height toward its last ray, which is shorter than the spinous ray.
The anal fin commences under the fourth or fifth articulated ray of the second
dorsal, and about four of its rays are posterior to the termination of that fin; the first
spine is short and robust; the second almost two and a half times longer, compressed,
and very strong; the third is almost as long as the second, but much more slender.
The first articulated ray of the anal is longer than the spines, and about twice as long
as the last; the outline of the fin is slightly emarginated.
The first ray of the pectoral fin is, as usual, articulated, but simple; the third is
longest and branched, and equals the base of the second dorsal.
The ventrals are about as long as the pectorals; the length of the spine is equal
vo-thirds of that < tfthe 6rst . »rsecom 1 branched rays.
The radiEal formi dais. «S full
X IX. I.
\. Ill .10; C. 4.1. 8. 7. 1.3; P. 2!. 11
The seal es are o f aboilit the same si ze as in the Morone am
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EXPLORATIONS ACROSS THE GREAT BASIN OF UTAH.
• to saw from an examination of the specimens used by Dr. Girard himself
•iption,' that it agrees with nil allied sprees in having the normal number of
Inch arc developed as in Marum• amerkana.
re are preserved in the mnseiim of the Smithsonian Institution three specithe Mnmnr httrmqttiu one of which was obtained bv Lieutenant Couch at
leans, and two hu-vr ones were found at Saint Louis, Mo., by Dr. George
mi. The small specimen from New Orleans differs from the two Missouri
is bv the larger second spine of the anal fin, but in every other respect they
FAMILY

COTTOIDJE,

SUBFAMILY
GENUS

(RICH).

C0TTINJ1,

(BON.).

POTAMOCOTTUS,

GI£L.

Smmymy.

Z\v^!":Z;:\LZ^

sir

of North Ameriea''inSmitlison ianeontnl.ntionstoKnowl.l^vol.

Body elongated, ant eriorly sul •cylindrical, and thenc e declining in height towa
e caudal, where it is also mnel t compresse d. The sikin is perfectly smooth ai
iked, except sides behii
Bead conical or cur
depressed, and covered bv
profile, oval
r margin with a strong spir
iked skin. The preop.erculum i s armed at i
irved upward, and bel OW With C »ne or two i .mailer on
-opereulm n is also amled with a %hL du^ted'foma^ *
>wnward. The other 1 >ones are iunarmed.
Eyes mostly situate.(1 in the aiiterior half c >f the head ; frontal bones between tlu
- moderate width.
Mouth slightly obli< pie. and it s gape is qu ite large.
Teeth villiform on tl 16 jaws an d vomer as -well as pal atine bones.
Branchial apertures
ml oblique, entirely se parated from each other b}
Brfect isthmus, as wide
ban the inkirval betwcjen the bases of the ventre
e<>-al ravs.
Dorsal fins two, eitli
v separate o r connectd by a low membrane. T
Pectorals rounded, and their ravs generally unbranched.
VvntraU nearly under the pectorals, and have a spinous and four (rarely three)
unbranched rays.
The genus Potaniocottu* in every respect resembles the J'niuidm, except in the
presence of a band of villiform teeth on each palatine bone. Several species properly
referable to this subgenus have been described as true Cotti. It is equally closely
related to the genus Coffopsis of Girard, but is distinguished by its smooth skin. The
species named by Girard G>ttu}isi* ;inh,snx is a true V>>tt<unocottus.
The propriety of retaining the species with palatine teeth in the genus Cottus
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appears to be questionable. Dr. Girard, in his monograph of the genua, published
by the Smithsonian Institution, lias asserted that when young some species of ('oftus
"exhibit teeth-like asperities on the palatines. This occurs chiefly amongst those having
four jointed rays to the ventrals: in C. Wilsonii, C. Hairdii, and ('. Mcrid'uondis. C.
gracilis is the only one of the division with three jointed rays where similar asperities
have been noticed." This assertion has not, however, been confirmed bv mv investigations. An examination of the types of the Cottoids described by Dr. (Jhard, in his
"Monograph", has demonstrated that the presence or absence of teetli in the palatine
bones is constant in the various species. In the CUttts HirJutrdsoitii, C. Wilsonii, and
C. meridionalis, teeth are always found on the palatines, in the oldest as well as the
youngest individuals. The Cottus Bairdn cannot be at present found; but the same is
doubtless the case with that species. Many other specimens preserved in the Smithsonian Museum exhibit the same constancy in their dentition.
As to the Cottus gracilis, it is said by Dr. Ayres, in his Memoir on the Identity of
the North American Cotti with the Coitus gobio of Europe, that of the very numerous
specimens of the Connecticut Coitus (C. gracilis Meckel), which he had examined, ho
had seen a single one in which there were a few scattered teeth on the palatines, like
those of the vomer; in others, those bones were edentulous. It is probable that that
instance is alluded to by Dr. Girard in his mention of palatine teetli having been discovered in the Coitus gracilis. An isolated fact like that recorded by an observer who
has tailed to appreciate the distinctive characters of species of this group cannot,
however, be urged as a valid objection to the importance of such characters. Nor
could the circumstance that some Cotti have teeth when young, which they lose with
age, militate againsl assigning a certain value to a plan of dentition which is constant
through life, as well in the young and old. The difference of development alone
would be a character of importance. But there does not appear to be even such
difference between the dentition of the young and old. In those specimens which
Dr. Girard described, the dentition is constant. Palatine teeth are even found in individuals which are much larger than any without. Such is the case with the species
now under consideration; such is the case with other species equally large from the
Western States.
If the above views are correct, it would then appear to be advisable to separate
the Cotti with palatine teeth, and place them in another genus, or, at least, a subgenus,
to which the name of Potamocottus may be given. This group will embrace the Coitus
puixtulatus as its type, and, in addition, Coitus mrridionalis Girard, C. Bairdn Girard,
C. Wilsonii Girard, and C. Bichardsonii of Agassiz, as well as Cottopsis gulosus of
Girard. The genus Potamocottus would bear the same relation to Uranidca that Bryttus
does to Pomotis, or Scorpccna to Scarpa'uop.sis of Hoeckel.
The genera Uranidea, Potamocottus, and Cottopsis agree very closely together,
both in superficial and anatomical characters, and differ in the most decided manner
from Coitus and the related genera; to express this divergence, the genera in ques-
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POTAMOCOTTUS PUNCTULATUS,

GILL.

The general form of the body is similar to that of the first division of the first section of (Jirard's (otfi It is elongated, slender, and considerably compressed. Of the
extreme length, the head [onus three-tenths parts and the caudal fin between a fifth
and sixth. The trunk is anteriorly cylindrical, the height being scarcely more than
the width behind the pectoral tins. The greatest height is at the commencement of
the first dorsal tin, and exceeds a seventh of the extreme length; from thence, the
height declines gradually to the caudal peduncle, where it is only equal to a third of
the greatest The breadth also declines uniformly, but more sensibly, to the base of
The head is much depressed, and rhomboidal-ovate above. From the snout to
the membraneous margin of the operculum, it forms a third of the entirel ength. Its
breadth is very great and is only about a sixth less than its length. The height at the
occiput is about a half of the length. The snout is anteriorly broadly rounded.
The mouth is quite large; the jaws arched and receding; the distances between
the extremities of the mamillaries being equal to the length of the caudal fin. The maxillary terminates under the anterior margin of the pupil. The upper jaw is somewhat
The jaws are armed with bands of small, recurved, acute teeth; those on the dentaries are somewhat shorter than those of the premaxillaries, and reach much farther
backward, extending to the angles of the mouth; the band is narrow as it recedes
backward. At the symphysis of each jaw, there is a narrow interval, separating the
bands into two equal parts. The chevron of the vomer and the palatines are also
armed with bands of villiform teeth; those on the latter bones are perfectly evident, and almost as large as those of the vomer; they are in bands which are narrowed posteriorly.
The eyes are of the usual size, and situated about midway between the snout and
the margin of the preoperculum. The width of the frontal bones between the eyes is
The preopercular spine is stout and directed obliquely backward and upward.
The one below is small and pointed downward. On the inferior margin is another still
smaller. The subopercular spine is moderate, acute, and directed forward.
ninths of the length of the caudal fin. The branchiostegal bones are of the normal
number of six.
The first dorsal has eight rays; the last is connected by a membrane decreasing
in height to the second dorsal, where it is extremely low.
The anal fin has about the height of the second dorsal, and commences under its
third ray.
The caudal forms between a fifth and sixth of the entire length. Its posterior
margin, when fully expanded, is rounded; most of its rays are doubly bifurcated.
The pectorals extend backward to about the vertical of the sixth ray of the second
dorsal; all of their rays are simple.
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The radial formula is as follows:
D. VIII. 17; A. 13; P. 15; V. I. 4.
The lateral line, from the scapular hones to the end of the second dorsal fin, is well
marked; it is then deflected and very obscure.
Thecoloris grayish anteriorly and brownish posteriorly. It is covered with black
spots, which, on the head and anterior portion of the body, are very small and numerous, but posteriorly are larger, confluent, and much fewer. The dorsal, caudal, and
pectoral fins are quite thickly spotted on the rays; the ravs of the anal have also a
few spots. The ventrals are nearly immaculate.
This species is perhaps almost the only smooth American Franeidid which can
be at once readily distinguished. A single specimen was obtained by I >r. George
Suckley, in the summer of 1859, between Bridgets Pass and Fort lhidger. It is
four inches in length.
POTAMOCOTTUS CAEOLINJO, GILL.
By its general form, this species belongs to the group of which the /'ntaimmitftts
Richardsonii is the type, and is nearly allied to that species.
The body is elongated, slender, and compressed. The head forms twenty-eight
hundredths of the total length, and the caudal eighteen hundredths. Tin* trunk is
anteriorly subcylindrical, and its height equals the length of the caudal tin. Tlie
thickness at the base of the pectorals is as great or slightly greater than the height.
From the region of greatest height, the bod)' regularly declines to the caudal peduncle,
whose height equals a third of the greatest. The breadth declines still more rapidly:
at the anus, it is equal to little more than half of that at the base of the pectorals, or to
a tenth of the total length.
The head is oval and depressed above. From the snout to the membranous opercular margin, it forms twenty-eight hundredths of the total length; its breadth is about
a sixth less than the length. The profile, from the dorsal fin to the snout, is scarcely
convex.
The mouth is large; the jaws arched and receding; tike distance between the
extremities of the maxillaries exceeds a sixth of the entire length, and nearly equals
the length of the caudal fin. The maxillaries terminate under the posterior margin of
the pupil. The upper jaw extends beyond the lower.
The jaws are armed with acute, curved, approximate teeth; the band on the intermaxillaries is almost entire, and extends with little diminution of width to the extremities of those bones. The band on the lower jaw is separated by a symphysial interval; it diminishes in width to the corners of the mouth. The vomerine and palatine
bands are well developed, and about as large as that of the lower jaw.
The eyes are moderate, the longitudinal diameter of the orbit equaling a sixth of
the head's greatest length. The distance between the center of the pupil and the snout
equals a tenth of the entire length. The interorbital space is scarcely as great as the
diameter of the orbit.
The preopercular spine is large, and curved upward; the two inferior are tubercular, the last one smallest. The subopercular spine is acute, and points obliquely
forward and downward.
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The interbranchial isthmus equals in width about four-ninths of the length of the
caudal fin, or a twelfth of the total length.
The first dorsal has eight spines, and is connected with the second by a low
The anal iin commences under the third ray of the second dorsal.
The caudal fin forms eighteen hundredths of the total length.
The pectoral fins extend backward to the vertical of the third ray of the second
dorsal fin; its median or fifth, sixth, and seventh rays are, in one specimen, on the left
side, abnormally dichotomous; they are generally simple.
The longest ventral ray equals thirteen hundredths of the total length.
The number of rays and their arrangement are indicated by the formula—
1). VIII. 17; A. 12; P. 16; V. I. 4.
The lateral line is continued in an almost straight direction to the base of the
caudal tin. The deflection under the end of the second dorsal is slight. The cutaneous keel in which the pores open is most developed posteriorly.
The color does not differ from that of the nearly allied species. There are four
rather darker transverse dorsal hands, one under the first dorsal, two under the anterior and posterior parts of the second dorsal, and a fourth at the base of the caudal fin.
The caudal fin ami pectoral fins are banded or clouded with darker on the rays. The
spinous dorsal is punctulated with darker, especially between the anterior rays. The
remaining fins are hyaline. The head above is darker.
The Potamocoffas Carolina is one of the largest species of the genus, and even
exceeds the Potamocottus punctuUdus Gill in size.
It is most nearly allied to the
Vntmnncottus IiieharifsftHti, but slightly differs from it in the proportions of its parts, and
more especially in the character of the lateral line. It is also found in a different
hydn .graphical basin, the specimens described having been obtained by Prof. S. F.
Baird, of the Smithsonian Institution, at Maysville, Ky., in the year 1852. They are
now in the museum of the Smithsonian Institution, and numbered in the catalogue of
fishes of the museum as 2859. The largest specimen is nearly six inches long.

SUBORDER

EVENTOGNATHI,

FAMILY

GILL.

CYPRINOID^E, AGASS.

GENUS

TIGOMA, GIRARD.
Synonymy.

TiGOMA Girard, Researches on Cyprinoid Fishes, &c, (p. 41, sep. copy) in Proceedings Academy of Natural Sciences
of Philadelphia, vol. viii, p. 205, 1856.

Tlie body is elongated-ovate or subfusiform in profile, and more or less compressed.
The scales are of moderate and nearly equal size on the different regions of the
body. They extend forward to the nape and above the margin of the preoperculum.
The head is rather small, oblong-conical in profile, with a convex or subacuminate snout.
The eyes are of moderate size, and situated entirely in the anterior half of the
head. The chain of suborbital bones is narrow.
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The mouth is terminal, small
• the anterior margins of the 01
ie peri]
elliptical, or oval.
The jaws are covered by thin lips; the lower lips arc separated at the symphysis
by a wide isthmus. There are no barbels.
The branchial apertures extend forward to or beyond the vertical of the preoperculum, and are separated by a rather narrow isthmus.
The dorsal fin commences near the posterior half of the body, or between the
snout and end of median caudal rays. There are about twelve rays.
The anal is nearly intermediate between the bases of the ventral and caudal lins,
and is of nearly the same size as the dorsal.
The pectoral fins are of moderate length, and their extremities are more or less
rounded, and not acute.
The ventral tins are inserted under, or nearly under, the first rays of the dorsal
tin; the first rays are of nearly equal length
The pharyngeal bones are well developed, curved above, and with the peduncles
rather long or moderate. The teeth are compressed and hooked, with or without a
grinding-surface, and disposed normally, in two rows; the primary one has four or
five teeth, and the secondary (or deciduous!) one or two.
This genus belongs to a group of genera of which the LCHC'IM-HS of Kurope is the
type, and it is indeed very closely related to that genus. Alyauwn of Oirard is
scarcely distinct, differing simply because of the pharyngeal teeth being confined to a
single row; and it is by no means certain whether this is a true or permanent character. To this genus Th/onia also belongs the so-called Cheomhi rfcnilca of Girard, which
differs from Cheouda Gooperi (the type of the genus) by its narrow suborbitals.
TIGOMA SQUAMATA, GILL.
The body is robust and subovate, compressed, and very gradually diminishing in
width toward the caudal fin. The dorsal and abdominal outlines are nearly equally
arched. The greatest height of the body before the dorsal and ventral fins equal
three-tenths of the length from the snout to the end of the median caudal rays, and is
twice as great as the greatest width.
The caudal peduncle is rather slender, and narrowest between the anal and caudal
fins; the distance between the anal fin and the base of the caudal equals eigliteen
hundredths of the total length; the height behind the anal twelve hundredths, and that
of its most slender pair ten hundredths.
The head is conical in profile, acutely rounded anteriorly, and with the periphery
of the jaws elongated semi-elliptical. The jaws are even; the maxillary bones end at
the vertical of the anterior border of the eyes. The length of the head from the snout
to the margin of the operculum forms more than a quarter (twenty-eight hundredths)
of the entire length; the distance from the same place to the scaly nape exceeds a fifth
of the length. The dorsal surface of the head is posteriorly flattened, and anteriorly
becomes slightly convex; the outline of the naked portion is elongated subcorneal, and
gradually decreases in width; posteriorly equaling fifteen hundredths of the total
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length, and anteriorly, from cheek to cheek, one-tenth being scarcely more than the
interorbital space.
" The eyes are of moderate size, circular, and entirely lateral, but near the profile;
they are situated anterior to the plane separating the anterior and posterior halves of the
head, the suborbital ring being halt-way; the diameter of the eye exceeds a sixth of the
head's length (five twenty-eighths), and the center of the pupil is distant two diameters
from the muzzle.
The dorsal fin commences midway between the muzzle and end of the median
caudal rays. Its base equals a ninth of the total length, its anterior rays fifteen
hundredths, and its last more than six hundredths.
The anal fin commences between the sixth and seventh tenths of the length, is
smaller than the dorsal tin, and the disproportion between the anterior and posterior
rays is less. The base equals an eleventh of the length, the anterior rays thirteen
The caudal fin is furcate, and its lobes equal; the median rays constitute a ninth
of the total length, and the longest equal a fifth.
The pectoral fins are rounded, the third and fourth rays being longest; they equal
sixteen hundredths of the total length.
The ventral fins anB also rounded, | md the third bran died ray longest. They are
ted under the first branched ray off the dorsal; their length equals thirteen hunThe number and eliiaracterofther ays are indicated 1jy the following formula:
1). 4. 7 -. A. 4. G -^ C. 9. I. 9. 8. I. 8; P. 1. 14; V. 1. 9.
All the simple rays of the dorsal an d anal fins, except the fourth, are rudimentary.
The scales are of imoderate size, a nd mostly suborb icular, with the nucleus sub•al, and with numei •ous radiating 8trise. The lateral line runs through about fifty
ty-five, and from fthe dorsal to th e base of the ven tral fins there are seventeen
, ten of which are fibove and six bt dow the lateral lin
The color is a dark purple or purpliish-blue, with eachi scale margined with darker.
iteresting new species were obtained by Mr. C. S. McCarthy,
Minpson's party, in the Salt Lake Basin of Utah. The species
i by the marginatum of the scales with a darker color.
GENUS

PLATYGOBIO, GILL.
Synonymy.

The body is elongated, slender, and sub-fusiform, highest before the dorsal fin.
The caudal peduncle is oblong and rather stout.
The scales are of large size, and nearly equal on the sides and front of the back;
they advance forward nearly to the region above the vertical of the posterior margin
of the preoperculum.
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The head is small, forming about a fifth of the entire length; it is oblong-conical
in profile, and the cranium is wide, the width of the occipital region being only about
a third less than the length of the naked dorsal surface.
The snout is moderately depressed and prominent.
The eyes are of moderate size, lateral but superior, and entirely in the anterior
half of the head.
The mouth is rather broad, but of moderate size, the maxillary bones ceasing
under the anterior borders of the orbits; the lower closes within the upper. The
lower lips are separated at the symphysis by a wide isthmus.
Barbels of moderate size are present at the angles of the mouth.
The branchial apertures extend forward to the vertical of the preoperculum, and
are separated by a narrow isthmus.
The dorsal fin commences nearly midway between the snout and base of caudal.
It is subquadrate, and has about ten rays; the first three are slender and spinous;'the
anterior spine rudimentary.
The anal fin is similar in size to the dorsal, and is intermediate between the bases
of the ventral and caudal fins.
The pectoral fins are Bubfalcitbrm, the first rays being longest.
The ventral fins are triangular, and situate.] under the dorsal tin. The axillary
scales are elongated, but not pointed.
The caudal fin is forked and its lobes are equal.
The pharyngeal bones are rather stout and expanded at their angles; the peduncle
quite short. The teeth are well developed, much compressed, and furnished with
narrow grinding-surfaces; they are in a double row, four in the primary and one in
the secondary.
The form which we have above characterized is at least as well entitled to a
generic separation from the Poyonirhtlty.s as typified by the Poyonichthyx hui'ipiilnhiis of
Girard as many of the genera of Cyprinoids distinguished by naturalists. The only
species at present known to belong to the genus is that which has been described by
Dr. Girard as PogonicMhys communis. From the other species of the genus PogonUMhys,
it is distinguished by its broad and flattened head and muzzle, the very gradual decrease
in width of the cranium, and the large scales. It is also worthy of note that all the
typical Poyonicl/thycs are inhabitants of California, while the Pogonichthya communis is
found in the country east of the Rocky Mountains.
The genus Platyyobio belongs to a group of nearly allied genera, comprising
especially Gobioof Cuvier, Scmofihis of Katinesque. Voynnirhthys of Girard, and AJyoma
of Girard. Some of these genera have been widely removed from each other, but all
of them appear to be very closely allied. It certainly cannot be in conformity with
nature to place genera at almost extremes of the family simply on account of the presence or absence of barbels and the presence of one or two rows of pharyngeal teeth.
Such are scarcely generic characters alone, and the latter character especially appears
to be inconstant, the second row being perhaps deciduous. At least, there are fishes
that have been placed in different genera on account of the presence or absence of the
inner row of two or three small teeth, which can scarcely be even specifically, much
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less genoricallv, distinguished. The barbels, being only tags of skin proceeding from
th«' integument of the maxillary bones, have very little systematic value compared with
the barbels, and especially the' maxillary barbel's of the Siluroids. As the above-mentioned differences are those only which have induced ichthyologists to distribute them,
we have no hesitation in bringing the above-named genera together as closely-allied
members of the same subfamily. ' Alf/oma was indeed placed by Dr. Girard among the
CkmdrosUmi, but he was probably led to that act by the consideration of the single
row of pharyngeal teeth and the absence oT barbels, and not on account of the presence of a cartilaginous sheath enveloping the lower jaw. Girard has expressly stated
that the sheath is not one of the essential characters of the group as understood by
him. Bleeker was therefore incorrect in placing that genus in a group of which the
presence of the cartilaginous sheath was the principal distinction.
The following appear to be the distinctive characters of the genera above onunierby Iieckel has a CO)mpressed and gii-adually-narrowed
convex, i in.l declining t o the snout. The
The scales arc> large, there beinghe lateral line. The ce nter of the eye is
There are well-devcdoped maxillanT barbels.
behi.ld the middle
inesque ha s a head much like th*it of the Gobinnrs,
lies less to ward the snout. The 1);ises of the ventral
nost entiredv in od\'•aitrr of the dors aljin. The scales
res are mo*;tly or alt»gether in the i interior half of the
Is are also somewhat smaller. The -cnus Letwo
identical with this.
Poaomchthf.s as now restricted, the head is su.

inversely

-Hffs of tlic <i

• tin- middle of the

Hie genus P/af/ff/ohio is very nearly allied to Vonouh-hthis, but differs from it by
oader head, the width at the occiput being only about a third less than the naked
KD Of its dorsal surface; the scales are also larger.
)nlv one species of Vlat^bm is known. Numerous specimens were collected on
lin Simpson's expedition.
LTYGOBIO

COMMUNIS, GILL.

Synonymy.

ed, and gradually decreases in breadth from the
ntline, anterior to the dorsal fin, is slightly curved
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to the nostril, and posteriorly nearly straight. The abdominal outline from the ventral fins to the snout is scarcely curved, and behind those iins is almost straight.
The greatest height of the body immediately anterior to the dorsal tin equals a tit'th
of the total length from the snout to the cmanjinatrd bonier of the caudal fin, and is
twice as great as the width at the same place.
The caudal peduncle is of moderate size, the distance between the posterior angle
of the anal fin and the insertion of the candid equaling iifteen hundredths of the total
length, the height behind the anal, thirteen hundredths, and that at the base of the
caudal eight hundredths.
The head is conical in profile, flattened and depressed above. The projecting,
but flattened, muzzle is vertically rounded. The length of the head from the snout
to the margin of the operculum forms a fifth of the total; the upper surface to the
scaly nape equals three-fourths of the latter. The width behind equals a ninth of the
total length, and at the pupil an eleventh.
The eyes are of moderate size, subcircular, entire, lateral, but near the plane of
the superior surface of the head; they are situated entirely in the anterior half of the
head, the distance of the pupil from the snout equaling two-iifths of the head's length,
and the diameter of the eye itself a fifth of the same. The interorbital space is equal
to an eleventh of the total length.
The dorsal fin commences between the fourth and fifth tenths of the total length
from the snout, and is higher than long. The base equals a tenth of the total length;
the longest ray fourteen hundredths, and the last eight hundredths.
The anal fin commences between the sixth and seventh tenths of the length front
the head. Its size is less than that of the dorsal, the base equaling eight hundredths of
the total length, the longest ray thirteen hundredths, and the last one seven hundredths.
The caudal fin is forked, and its lobes are equal. The central rays constitute an
eighth of the total length, while the longest rays exceed a fifth of the same twentyone hundredths.
The pectoral fins are emarginated or subfalciform; the longest rays equal a fifth
of the length, and are four times longer than the shortest.
The ventral fins are inserted beneath the first rays of the dorsal; the external
angles of their bases are distant from each other between six and seven hundredths of
the total length. Each fin has a convex margin, and its longest ray equals an eighth
of the whole length.
The radial formula is as follows :
D. 3. 6. y; A. 3. 6. j; C. 4. I. 7. 8. I. 5 ; P. 1. 15; V. 2. 7.
The first simple rays of all the fins, except the pectoral, are rudimentary.
The scales are of quite large size, there being about fifty perforated for the lateral line; under the dorsal fin, there are six rows above and seven below the lateral
line. Each scale is oblong, or sometimes nearly as high as long, vertical at its base,
and rounded behind; there are generally about ten diverging striae.
52 B u

410

EXPLOEATIONS ACROSS THE GEE AT BASIN OF UTAH.

The color is reddish-gray or blue on the dorsal region, and on the abdomen is
whitish or whitish-yellow. The fins are uniform and colorless.
Numerous specimens of this fish were obtained by Mr. McCarthy, the collector of
Captain Simpson's expedition, at Green River, Utah, and in the Platte Valley.
FAMILY

SILUROID^,

SUBFAMILY

(CUV.) BLEEKEI,

PIMELODINJE,

(BOS.).

Of tliis subfamily, there are found representatives of four genera and numerous
species in the fresh waters of the United States. These have hitherto, with the exception of the Noturi, been referred to one genus, and for that genus the name of
Now that the Pinwlodi of Lacepede have been distributed among numerous smaller
groups or genera, it remains to ascertain to what group the name Pimelodus ought
to be restricted, and what names should be applied to the three genera now distinguished among the American Pimrlod'ma; exclusive of the Noturi of Rafinesque.
Lacepede characterized his genus Pimelodus simply by the presence of an adipose
tin, and included under the name the following species:
PREMIER SOUS-GENRE.

La nageoiiv de la queue fourchue ou ebranche'e en croissant:
1. LE PIMELODE BAGEE, Pimelodus bagrus =. Bagrus sp. Cuv. rz GaleicMhys Gronovii Vnl = JElurkhthys bayrus B. & G.
2. LE PIMELODE CHAT, Pimelodus fcHs = Silurus felts Linn, partim. — Amiurm
sp.*
3. LE PIMELODE SCHEILAX, Pimelodus clarias I.ac. — Synodontis clarias Cuv. =z Synodontis arabl Val. - Synodontis sclml Bleeker.
4 LE PIMELODE HARRE, l'lnnloilus fusciutHs — PlutystotniffasciutHm Ag.zzSorublum fast bit tun Gill.
5. LE PIMELODE ASCITE, Pimelodus ascita = Embryonic young.
6. LE PIMELODE ARGENTE, Pimelodus argenteus. — Bagrus Herzbergie VaL = Netumo lhrzhcry'n: Bleeker.
7. LE PIMELODE NOEUD, Pimelodus nodosus — Arms nodosus Va\.=.Auchcn>i>ten<s
furcatus Val. — Auclienipterus nodosus Mull. & Trosch., Bleeker.
8. LE PIMELODE QUATRE-TACHES, Pimelodus quadrimaculatus •=. Semipimelodus
quadrimaculatus Bleeker.
9. LE PIMELODE BARBU, Pimelodus barbus — Bagrus Commersonii Val. =z Guiritinga
Commersonii Bleeker.
* The PimeUde chat (Pimelodus felia) of Lacepede is chiefly founded on the Silurus felis of Linnaeus, and the enumeration of the rays of the dorsal and anal fins is taken from the Syatema Nature, but the mention of the color and
partly of the habitat appears to be on the authority of Daubenton and Hauy and of Bonnaterre.
The Silurus /• 'I- of Liiim.-u*. ih sn ibed on the authority of Dr. Garden as having six barbels and twenty-three
anal rays, and as being allied to the SOarua Catus, can only be an Amiurus, whose nasal barbels have been overlooked.
rig from Cayenne, where it is called Machoiran bhoic, Paisani, and
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10. LE PIMELODE TACHETE, Pimelodus maculatus Lac, Val. — Ehamdia maeuhda
Bleeker — Pimelodus maculedus Lac.
11. LE PIMELODE BLEUATRE, Pimelodus (ksrulescens.
This species is described as having two barbels above and two below, besides the
supramaxillary ones. It cannot be referred witli certainty to any known ^enus.
12. LE PIMELODE DOIGT-DE-NEGRK, Pimelodus nigmdig'datus — Arius aeutivelis
Val. — Melanodactylus aeutirelis Bleeker — Mrlun<ulu<-fylus i/igrodigifatus.
13. LE PIMELODE COMMEESONIEN, Pimelodus eommersonii —Pimelodus barbus Lac.
— Bagrus commersonii Val. — Guiritiuga Commersouii Bleeker.
14. LE PIMELODE THUNBERG, Pimelodus T/ua/herff — Silunts mueulutus Thunberg
•=Silurus ocellatus Bl., Schn. = Arms oceUatus Val., Bleeker z= Arius mueulutus.
15. LE PIMELODE MATON, Pimelodus catus = Pimelodus catus Val.partim — Amiurus
catus Gill partim.
16. LE PIMELODE COUS, Pimelodus cous —Arius cons Heckel z= New genus near
Glyptostemum cous.
17. LE PIMELODE DOCMAC, Pimelodus docmac — lingrus docmac Cuv, Yak, Bleeker.
18. LE PIMELODE BAJAD, Pimelodus bogad —Jingrus Imjad Cuv., Val., Bleeker.
19. LE PIMELODE ERYTHROPTEEE, Pimelodus erythroplerus — Mueroues. erythropterus.
20. LE PIMELODE RAIE-D'ARGENT, Pimelodus atherinoides — Vseudeutropius (dherinoides Bleeker.
21. LE PIMELODE RAYE, Pimelodus vittatus =zBagrus vittatus Yak, iMeeker — Macrones vittatus.
22. LE PIMELODE MOUCHETE, Pimelodus guttutus — Pimelodus ? guttufus Bleeker =
Amiurus f gutata sp. in cert.
SECONDE SOUS-GENRE.

La nageoire de la queue terminee par une ligne droite on aiTondie et sans
e'ehrancrure:
23. LE PIMELODE CASQUE, Pimelodus galeatus — Aueltcnipterus mae/dosus Val. =
Trachycorystes (!) galeatus Bleeker.
24. LE PIMELODE CHILI, Pimelodus chilmsis — Silunts eltilensis Linn.
In the year 1817, Cuvier published the first edition of his "Regne animal", and
revised the class of Fishes. He formed a family for the Siluri and allied fishes, to
which he gave the name of Siluroides. In this family, he admitted four great genera,
Silurus Linn., Malapternrus Lac, Asprcdo Linn., and Loricaria Linn. The Siluri were
divided into five sections, the second of which was called that of the Machoirans or
Mystus. The latter name was erroneously quoted as of Artedi and Linnaeus in his
first editions (Arted. et Lin. dans ses premieres editions); erroneously, for the name of
Mystus does not occur as the designation of a genus in the special works of either of
those naturalists.* It was first applied to a genus of Siluroids by Gronovius in the
* It is applied to species of the genus Pimelodn- m 1....;.. ••• '•> Ait.-.li in th. ijreat work of Seba (Locupletissirui Reruni n
nata Descriptio et Iconibus artificiosis simus expressio per unirersam Physices
liistoi-iam): but the third faM'i.nliis. nwhiel th. iM.es .ti. ..-•.». .
^
t mUM..>«l until Ion- after the death of
Artedi; and much has apparently been interpolated in that work of which that great ichthyologist was not the author.
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first part of his " Museum Ichthyologicum", where two species of the genus Bhamdia .
of Bleeker were referred to it. The name of Mystus would have to be then retained
for that genus had it not been previously applied by Klein to a genus of Cyprinoids.
The Cuvierian section of Maclioirans. included all those Siluroids which had two
dorsal this, the first of* which was rayed and the second adipose. There were consequently referred to it the Phnchdi, Ageneosi, and Borades of Lacepede. The Machointus were again divided into groups, for which were retained the above names of
Finally, Pirn/Indus of Lacepede was itself taken with the limits assigned to it by
its founder, and divided into three subgenera characterized by their dentition.
The first of these was Symdontis of Cuvier, which included the third species of
the Laeepedian genus Pimrlodua—Lc Pimelode sche'dan.
For the second subgenus, the Laeepedian name of Pimrhtdm was retained. It
was intended to include those which had teeth only on the intermaxillaries and dentaries.
The third subgenus was named Bayi-us, and included those which, in addition to
the teeth on the jaws, had a parallel band on the vomer.
To that genus were referred the first,* fourth, f thirteenth,J seventeenth^ and
eighteenth"" species of Lacepede's genus Pimelodus. The ninth species of Lacepede**
was considered as synonymous with his thirteenth. To illustrate the sequence and
relative value assigned by Cuvier to his various groups, we subjoin the following
extract from his methodical index:
(Mystus Artedi).
Lacep.
(Synodontis Cuv.).
PIMELODES PROPREMENT DITS (Pimelodus Cuv.).
MACHOIRAXS

PIMELODES
SHALS

BAGRES.

Lacep.
Lacep.

AGEXEIOSES
DORAS

The next naturalist who circumscribed the genus was Rafmesque. That waiter,
in the "Ichthyologia Ohiensis", retained Pimelodus as the name of a genus, and the
characters assigned by him to it were not essentially different from those of Lacepede;
lie added that the adipose fin is separated from the caudal. By that feature, he distinguished the genus from his Xofnri, in which there is an "adipose fin very long, decurrent, and united with the tail".
The species of the Ohio referred to the genus so limited w^ere placed in a subgenus
called Ltalums, which exactly corresponds to Pimelodus as restricted by Dr. Girard in
the Report on the Ichthyology of the Pacific Railroad Surveys. The diagnosis of Icta* Pimelodus hagrus Lac. = Jihwiehthys bagrus Gill.
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lurus given by Rafinesque is, perhaps, the best description of a genus given in his
work, and is thought worthy of being copied:
"Head depressed, with eight barbs, one at each corner of the mouth, longer than
the others, four under the chin, and two on the snout behind the nostrils. Teeth in
two patches, acute and file-shaped. Pectoral fins and first dorsal tin armed with an
anterior spine. First dorsal trapezoidal and before the abdominals: second opposite
the anal. Body compressed behind, vent posterior and sub-medial. Operculum simple.''
By the above limitation, the subgenus Ictalurus is seen to partly correspond with
that of Pimelodus of Cuvier, the teeth being said to be in two patches or only on the
jaws. By the description of the condition and position of the fins and the number of
barbels, it includes only a small section of the Cuvierian subgenus.
The name Ictalurus must be then reserved for some of our Siluroids—for all, if
they should be found to be congeneric—for a section, if it is ascertained that several
genera are embraced under the subgenus.
Our studies of the Siluroids have convinced us that there are four natural genera
found in the United States, three of which were included by Rafinesque in his subgenus Ictalurus, but placed at the same time in sections, which received from him
various scientific names.
The sections established by Rafinesque were chiefly characterized by the form of
the "tail" or caudal fin, and of the eyes, and the number of rays in the abdominal or
ventral fins.
The first section was named Elliops, and included fishes with the "tail forked.
Eyes elliptical. Abdominal fins with less than nine rays."
This group exists in nature, and is of generic value, but the characters given by
Rafinesque are not those which essentially characterize it, nor can the name Elliops be
retained for it.
The name given to a group as a whole must be preserved, and if that group is
divided into sections, one of those sections must retain the name of the greater group
In Rafinesque's system, Ictalurus is the greater group, and in it are included all the North
American Pimelodi, with the exception of Noturus. When Rafinesque divided that
group into sections, he should, therefore, have still retained that name for one of them.
Such has not been done, but upon each of his sections was conferred another name.
As this is in opposition to the rules of nomenclature, Ictalurus must be restored to one
of Ins sections, and it is advisable to retain it for his first, and reject the name of
Elliops. The section with this name is now accepted as a genus; its diagnosis will be
hereafter given.
The name Pimelodus, it is true, was applied to all the Ictaluri, and by that name
only are they called. If Pimelodus had been of Rafinesque's creation, that name
should, therefore, have been adopted; but as Rafinesque has only taken it from Lacepede, with the characters given to it by its founder, it is to be supposed that he
intended it to be otherwise restricted. It appears to us that it is no valid argument
against the acceptation of Rafinesque's names for genera, if his sections should prove
to be such, that he did not apply them specifically.
The section called Elliops, on comparison with its type Pimelodus ccerulescens of
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Rafinesque (not Lacepede), has been found to be identical with Synedwglanis of Gill.
The most essential characteristics of that genus had been omitted by the former naturalist.-, who had described its species. The present author, not willing to believe that
such was the case, although recognizing the similarity of external appearance between
the type of Synechoglcmis and the Pimehdus ccerulescens, described it under the new
generic name. When an opportunity was at length offered to examine species of the
group typified by Pimehdus ccerulescens, its generic identity with Synechoglmis was
evident. We have, therefore, renounced our own name, under which the genus was
first truly cliaracterized, and adopt the prior designation of Rafinesque, but, instead
of Klliops, take the name Ictalurus, as previously mentioned.
This second section of Rafinesque's Ictaluri was named Leptops, and is characterized by the "tail bilobed. Eyes round and very small. Nine abdominal rays
Vent posterior. Adipose fins large."
In this section, two nominal species were included, the Pimelodus viscosus of Ra
nnesque and his Pimelodus nebulosus. The latter was "said to be totally different from
the foregoing, and might perhaps form a peculiar section or even subgenus (Opladelus),
by the conical head, membranaceous operculum, but particularly, because the first
ravs of all the fins, except the caudal and adipose, is a kind of soft obtuse spine concealed under the fleshy cover of the fins."
Rafinesque's assertion that his Pimehdus nebulosus was "totally different" from
the Pimelodus risasHs has neither been substantiated by his own description, nor by
the observations and explorations of Dr. Kirtland in the same waters as those in which
Rafinesque himself pursued his investigations. The Pimelodus nebulosus and viscosus
were doubtless varieties of the same species. The descriptions are mutually applicable to each other, except in those cases where the characters given are evidently
fictitious or erroneous, which, indeed, are very frequent.
* Rafinesque's fourth section is founded on a species, which, according to Dr. Kirtland, is the adult of the Pimelodus viscosus of Rafinesque. The section is characterized
as having the "Tail entire, eyes elliptical. Nine abdominal rays. Dorsal fins submedial. Pectoral fins with one flat spine serrated outwards and nine rays. Lower
jaw longer."
The only species ot this section was named Pimelodus limosus. The section in
question was designated by the name Ilictts. The name, however, should have been
spelled Ilyickthys, in accordance with its thymology and the rule observable for the
Rafinesque has named "a genus" Pyhdietisfwhich appears to have been also founded
on the same fish that had already been three times indicated in his work. The fictitious genus and species were established only on the evidence of a drawing by Mr.
Audubon, of a fish "found in the lower parts of the Ohio and in the Mississippi1'. That
drawing, according to Rafinesque, represented a rayed fin instead of the usual adipose
dorsal. Such a feature would be in opposition to that general plan on which naked
Siluroids with two dorsals are constructed,* and it is therefore certain that Audubon
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had erroneously represented the species, or that the drawing had been wrongfully
interpreted by Rafinesque. It is also stated that there is no lateral line. This statement is as certainly false as the other. The remainder of the description applies better
to the Pimelodus or Hoplodeius limosus than to any other Siluroid of the Ohio.
The generic diagnosis of Rafinesque describes the "Body scaleless, conical flattened forwards and compressed behind. Head very broad and Hat with barbs, eyes
above the head. Two dorsal fins, both with soft rays. Vent posterior.,'
The numbers of the rays of the fins are not given; but the description of the form
of the body and head, the position of the vent, the color, and we may even add the
popular name attributed to it, leave no room for doubt as to at least the generic identity of the Pyhdktis limosus with the Hopladehis limosus
Another section, and the last one to be mentioned, into which Rafinesque divided
the Ictaluri, was placed as the third, and named Ameiurus. His generic characters
are the following:
"Tail entire. Eyes round. Eight abdominal rays. Vent posterior. Dorsal fin
anterior with a spine. Lower jaw not longer. Pectoral fins with one simple spine and
seven rays."
This section corresponds to the restricted genus of which the common Vimrhxlus
catus and Pimelodus Jkkayi are the well-known representatives. Rafinesque refers
to the section four species which appear to be truly congeneric. Dr. Kirtland, in his
"Descriptions of the Fishes of Lake Erie, the Ohio River, and their tributaries," refers
to only one of these—the Pimelodus cupreus. If we can rely upon the description of
Rafinesque, the Pimelodus lividus was not known to Dr. Kirtland. It may, however,
be the species described by that naturalist as Pimelodus catus. There is little doubt
that the same is the case with the Pimelodus melas. The PimdodMS xatUkroctphalus, on
the other hand, appears to be only a variety of the Pimelodus cupreus of the same
author.
In identifying the species of Rafinesque, we must, however, bear in mind that his
descriptions are generally so inaccurate or vague that of many of them we can never
be certain, and we can only have an approximate idea when the zoology of those places
which were so unfortunate as to receive his attention has been exhausted. That unhappy man had, nevertheless, a keen appreciation of natural affinities; and had he been
less aberrant, he would have ranked far ahead of most of the naturalists of his day.
As to the application of the name Pimelodus^ it would appear necessary to reserve
it for one of those species referred to it by Lace'pede which has not been placed in
other genera or groups, and wliich has been retained in the genus by its last monographer.
the name of Heterobranchus sextenlaculatus. It has a long second dorsal, which appears to be furnished with true rays.
On this character, Mr. Swainson has founded his genus I'ltr<i>«:>t,t«. and, totally deceived as to its a trinities, has placed
it between the genera Pliractocephdlus of Agassiz and Sorulium of Spix in his subfamily of Sorubinw; that group is
separated by the subfamilies Aspredinxs (composed of true Asprediuvht ai .1 of F. ,m«i>hu; . and the Silurhm from the
subfamily Pimelodince ; both of the latter groups are also composed
do iafoi I
indeed a true I'n
Bleeker's has probably the priority.

Swainson's name could not be accepted, even if correctly

416

EXPLOEATIONS ACROSS THE GREAT BASIN OF UTAH.

The restriction of Cuvier will exclude its application to any except those with teeth
only on the jaws.
Rafinesque having conferred a name-on those species which had eight barbels, and
teeth on the jaws only, the name is excluded from application to any of them.
Subsequent authors have separated other forms referred by Lacdpecle to the
genus. The only species that remained after them, which was not covered by the
generic characters of the species separated from Pimelodus, was the Pimelodus maadatusFor that species the generic name Pimelodus must be then retained. That species has
been referred by Dr. Bleeker, in his recently-published monograph of the Silurii, to a
genus to which he has given the name Piliamrfia, and which had nearly simultaneously,
but probably somewhat later, received from myself the name of Pimelonotus. As the
Pimelodus ma.rulutu* appears to be generically distinct from the Pimelodus Seba, the
type of the genus Llfauuhhi. both names may still be retained.

ICTALURI,

GILL.

The body is more or less elongated, compressed posteriorly, and terminated by a
well-developed caudal fin. The skin is naked and unprovided with sucking-cups.
The head in profile presents the appearance of a more or less elongated cone, andis covered by a skin which is generally quite thick. It is more or less flattened and
broad above, and gradually becomes narrowed to the convex snout. There is never
a caSque, or helmet. The supra-occipital terminates in a point.
There are eight barbels: the two maxillary constant in the family, a pair in front
of the posterior nasal apertures, and two pairs arranged in a curved line behind the
lower jaw.
The nostrils form nearly a transverse parallelogram between the intennaxillaries
and the eyes; the anterior are suboval or subcircular, and the posterior linear, with
a raised margin, from the trout of which the upper barbels originate.
The eyes are generally placed in the anterior half of the head.
The branchial apertures are ample, continued from the supero-posterior angles of
the opercula to beneath the throat.
ICTALURUS, (RAP.) GILL.
Synonymy.
Raf. Ichthyologia Ohiensis, p. 61.
Raf. Ichthyologia Okiensis, p. 62.
SYNKCHOGLAXIS GUI, Annuls L,\ ceuin of Nat, Hist, of New York, vol. VII, p. 39.

ICTALURUS
ELLIOPS

Body elongated, slender, and much compressed. The caudal peduncle is short
but slender, and presents behind the anal an elongated elliptical section.
Head conical in profile, compressed, and with the sides posteriorly sloping downward and outward. The supra-occipital is prolonged backward, and its emarginated
apex receives the acuminate anterior point of the second interspinal. The skull is
covered by a thin tense skin, through which tin sculpture of the bones is apparent.
Eyes large and almost entirely lateral.
Mouth moderate or small, transverse, and terminal. The upper jaw generally
protrudes beyond the lower.
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Teeth subulate and aggregated in a short laterally-truncated hand on each jaw.
Branchiostegal rays eight or nine.
Dorsal fin Bituated over the interval between the pectoral and ventral tins, nigher
than long, with one spinous and six articulated rays.
Adipose fin pedunculated and over the posterior portion of the anal.
Anal fin long, and provided with twenty-five to thirty or more rays; it commences near the anus.
Ventral tins provided each with one simple and seven branched rays.
Caudal fin elongated and quite deeply forked, with the lobes equal and pointed.
The genus hitthmis is at .nice recognized bv its forked caudal fin, and its compressed, elongated, and slender body, which gives to it a peculiarly graceful appear
Middle States. The head is smaller in proportion than in the Amhtri, more compressed,
and not covered by so thick a skin; the mouth, as we should naturally expect, is also

ond interspinal. A firm and immovable bridge is thus formed, and gives an uninterrupted passage from the dorsal I'm to the snout.
ICTALURUS SIMPSONII, GILL.
The body is slender, elongated, and compressed; the height is greatest at the dorsal
fin; it is there equal to between a fifth and sixth of the total length from the snout to
the concave margin of the caudal; thence it gradually declines for some distance, more
rapidly as it approaches the end of the anal fin, the dorsal and especially the abdominal
outlines over the anal fin being slightly curved. The caudal peduncle is least high
near the middle, where it equals a twelfth of the total length. The greatest thickness
is at the bases of the pectoral fins, and is about eight-ninths of the height; thence it
quite regularly diminishes to the compressed and thin base of the caudal fin.
The head is compressed, and presents in profile an oblong-conical form; from the
of the total length, exclusive of the lobes n( the caudal fin. The height, at the vertical
of the margin of the operculum, nearly equals a sixth of the total length, and bears the
relation to the length of the head of fifteen to twenty-two. The head above is oblong
and nearly regularly decreases in width from the pectorals to the snout; at the vertical of the eves, it equals three-quarters of the greatest width, and the bony interorbital
space only'equals three-eighths of the same. The head above is transversely arched
posteriorly, and beneath is flat.
The eyes are large and oval, mostly situated in the anterior half of the head on
the sides. The largest diameter is between a fifth and sixth of the head's length; the
interorbital space is double the diameter.
The maxillary barbels are slender, and extend beyond the opercula. The nasal
barbels are very slender, and are scarcely longer than the diameter of the eye. The
infra-maxillary barbels are in a curved line nearly parallel with the jaw; the external
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ones exceed half the length of the maxillary, and are twice as long as the internal
infra-maxillary ones.
The branchiostegal rays are enveloped in a thick skin: there are eight, of which
the two internal are flattened and largest; the rest are slender, and rapidly decrease in
length. The branchiostegal membrane is deeplv excavated, and is attached to the
throat for about half the interval between the mental fold and the bottom of the emargination of the membrane; the mental fold is itself midway between the emargination
and the lower jaw.
The dorsal fin commences at a third of the distance from the snout to the concave
margin of the caudal fin ; its base equals a fourteenth of the total length, and is scarcly
half its height. The spine is slender, and about three-fourths of the length of the
longed ray'; its posterior margin is nearly edentulous, having but two or three tuberThe adipose fin is elongated and falciform, and nearly equals in length (or height)
the base of the first dorsal; its base is over the penultimate rays of the anal tin.
Theanalfin commences at the fifty-six hundredths of the distance between the
snout and the concave margin of the caudal fin; it is situated one twenty-fifth of the
same length behind the anus, its base is more than a fifth of the length of the fish;
its greatest height anteriorly (as well as can be judged from the imperfect specimens
before us) is somewhat ereater than an ei-hth of the iota! length, and above two and a

margin, and armed with strong teeth directed downward on the internal one. The
length is e.pial to thirteen hundredths of the total length, and that of the first articulated and longest ray to fifteen hundredths. The process of the coracoid bone projects beyond the base of the pectoral spine lor a distance equal to the interval between
the snout and orbit. The ventrals commence between the fourth and fifth tenths of the
length; their length somewhat exceeds a tenth of the total. The second and third
rays are longest.
The caudal fin is deeplv forked, the longest ray being at least twice as long as
the central ones; the latter form a ninth of the total length. The base of the fin is
convex. The rudimentary rays advance comparatively little on the superior and
The number of rays is as follows:
D.I. 5. J; A. 2.4; 1'. L9; V. 1.7.
The color of the shrunk alcoholic specimen is purplish-brown above and silverybronze on the sides. The free half of the anal fin is darker.
This species is very nearly allied to several of its congeners of the western
streams and rivers, but appears to differ from all of them. From the Ictaturm candescent (PimeMus crerulescens Raf.) and Ltahtrus affhm (Pimrh»lm affims Girard), it is
at once distinguishable by the fewer rays of the anal fin, there being about thirty rays
in that of the former and thirty-five in that of the latter. The distinction from the
Ictaho-m dwaceus (Pmelodus elimceus Girard) and Idaluriis wipes (Pimehdus wipes
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mens on which the latter species are based, we have to rely on the descriptions

to differ from the former by the longer head, the shorter nasal barbels, and the abs
of true serration on the posterior face of the dorsal spine. With the IckdmnU r
it appears to also disagree by the presence of a larger head and a less deeply-io
caudal tin. Other differences will doubtless be found on comparison. It may, n<
theless, be possibly a mere variety of the Tcfahinis olivaceus. This ran only be 0
tained by an autoptical examination.
other, were obtained by Dr. Suckley in the 1% Sandy River of Kansas."

AMIURUS,

(RAP.) GILL.

pressed. The caudal peduncle is also robust, but m tich compresse,
equally convex.
Head large, wide, and laterally expanded; above ovale, and in j
The supra-occipital is extended little posteriorly, and terminates inai
point, which is entirely separated from the second iute] •spinal buckler.
ing the bones is thick/
Eyes small or moderate.
Mouth terminal, large, transverse; upper ja wgenei •allyprojectingl
Teeth subulate or aeieular, aggregated in broad bands on the im
dentaries. The intermaxillarv band is convex in iron t, of equal brea
truncated near the insertion of the maxillaries. The lower dental bi
semicircular, attenuated to the angles of the mouth.
Branchiostegal membrane on each side with fron i eight to nine t
Dorsal situated over the interval between the pi
long, with pungent spinous ray posteriorly dentated, and six branche
Adipose tin short, and inserted over the posterior • half of the an;
Anal tin of moderate length, commencing within a short distanc
generally provided with from twenty to twenty-live r ays.
The caudal tin is short, with a margin sometime. i convex, and so
Ventrals, each with one simple and seven brandted rays.
This genus includes our common Eastern Americ an cattishes, am
nized by the broad head covered by a thick skin, the free terminatioi of tin
> supra-occipital bone, the compressed body, and the slightly c
en convex caudal fin, which is not connected with the adipose dorsal.
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AM1URUS OBESUS. GILL.
:. Tlie greatest height exceeds a iit'th
lal. The least height of the caudal
greatest thickness at the bases of the
md is above oval and depressed, and
punier of the extreme length. The
: the width between the cheeks, under
e. The interval between the borders
se matter; the diameter of one is equal
>y ar e separated from the middle of the
id little beyond the bases of the pecposterior borders of the eyes. The
parallel with the lower jaw. The exner about equal the interval betwreen
two internal exceeds by about a fourth
iu a thick skii 1; there are nine, the two
branchioste •gal membrane is deeply
1, or not exp
llell nearer the b>ottom of the emargination
•ll.M I for nearly half the distance between

Tfc i

le end of the first third of the length;
^does also that of the spine; its height

I he anal Im commences at the hit\ -tour hundredths part of the distance between
the snout and end of caudal; its length equals a seventh of the total length, and its
height less than a thirteenth: it rapidly increases in height in front, and as rapidly

decreases behind.
The pectoral tins are short, their length little exceeding a seventh of the total; the
spine equals an eleventh of the length, is moderately stout, externally edentulous, and
internally toothed.
The process of the coracoid bone is spiniform, and from the base of the pectoral
The ventral fins commence slightly behind the fourth tenth of the length; they
equal a seventh of the length. The third ray is the longest.
The caudal tin, when expanded, appears to be truncated, and forms fifteen hundredths of the total length.
D. I. 4}; A. 4. 13. i; C. 7. 1. 15. 1. 9; P. I. 8; V. 1. 7.

RErORT ON ICHTHYOLOGY.

4J1

The color, in .spirits, is olivaceous oil the head and body above and laterally, and
below and on the abdomen whitish. The membrane between the ravs of all tl'.e lins
is blackish, while the ravs themselves are light. The bases of the anal and eandal tins

Mr. McCarthy. The precise locality is i
obtained in Nebraska.

Body moderately elongated, anteriorly subcvlin.lrical, and thence more or less
compressed.
Head large, elongated, conic or cuneiform in profile, above ovate and depressed,
with a slight lonu-itudinal furrow, branching into a transverse depression on the nape.
The skin is very thick, and entirely conceals the bones. The supra-occipital has no
connection with the head of the second interspinal.
Eyes of small or moderate size.
Mouth anterior, large, and transverse. The upper jaw projects beyond the lower.
Teeth subulate, and closely aggregated in a broad band in each jaw, which, in
the band of the upper jaw is'either abruptly truncated at each <jml or prolonged
backward by a continuation from the postero-extemal angle. The lower band is, as
usual, attenuated toward the corners of the mouth.
Dorsal tin situated over the posterior half of the interval between the pectoral
and ventral fins, with a very pungent, short, edentulous spine, and seven branched rays.

(Vandal fin very . obliquely truncate or rounded, and inserted on an equally obliquely
rounded base; the ravs rapidly decrease in length interiorly, and there are numerous
rudimentary ones, both above the caudal peduncle, where the anterior is united to the
adipose fin and forms a continuous keel, atid below, where they advance considerably
The anal tin is comparatively short, and rapidly increases in height for the first
half of its length.
The ventrals are rounded, and each has one simple and right branched rays.

5XPLOEATIONA ACROSS THE GREAT BASIN OF UTAH.

••} are at once recognized by the peculiarly-formed caudal fin and its
>n on the peduncle, and by the ovate head, with the transversely-depressed
an longitudinal groove.
irlicst information of a species of this genus, we are indebted to Dr.
drill; but the description of that naturalist is incorrect, or, at least, his
>f the characters observed is erroneous. Subsequent naturalists have,
much deceived as to its affinities.
ipal error in Mitchill's description is the assertion of the absence of an
nembered how low that tin is. and how it unites with the caudal

to the tail of an eel; the resemblance is nearer to that of a ta.lp.de, when it approaches
the period of conversion to a frog." The peculiarities thus noticed and the rest of
MitchiUV description leave no doubt as to the true affinities of the Silurus qyrinus, and
as to the correctness of Rafinesque in afterward referring it to his genus Noturus.
Mitchill observed that "the want of seme to the spines, and of a second dorsal
might lead some to remove this fish from the Stiuri family; but to avoid needless
innovation, I retain him here." Ifitchill, when inditing that remark, must have forgotten that the type of SUurus was without an adipose fin, and that the presence of
such a fin was consequently an exceptional rather than a normal character of the
moseo
Silurus mirinu* at the end of the suite of the Vhndodi of the State described in his
work, and remarked that "on account of its dorsal spine it cannot be admitted into
that genus" {Silurus Yah): and the same spine being smooth, and not serrated, excludes it from Schilbc. Its natural position in a general arrangement of the Siluridte
would seem to be between Shilhr and G-topsis, forming a passage, bv its simply
spinous anterior dorsal and pectoral ray, from one to the other.' It maybe tines
eharacterwed: "No adipose fin; simple spines to the dorsal and pectoral; anal long;
caudal pointed, not united to the anal." Important details respecting the teeth are

follows that there is no near affinity between it and the genera noticed by De Kay.
The description of Mitchill and the remarks of Dr. De Kay have also ledDr
Bleeker into error. That learned ichthyologist, in his Monograph of the Siluri, has
which is interposed0between l[ui»ih,f„ ,,,/s ,»f (iirard and /',;,W,A/,,-,/., of < «uvier and
Valenciennes, in the subfamily of Silurichthi/ohlei and the group of Tri</tonn/rt/ri)H.
Bleeker's generic characters are the following:
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caudali contigua. Cirri S."
The diagnosis relating- to the dorsal (in is erroneous. Mitchill not having mentioned the position of that fin, Bleeker must liave assumed thai the caudal was not
much more than normally extended on the dorsal region of the peduncle, and, noticing
the statement concerning* the commeneement of the fin an inch behind the dorsal, was
equally to Blocker's.
Mitchill's description of his Silttrus yyrimts. Rahnes.pie's first notice of his genus is
to be found in volume fourth of the "American Monthly Magazine and Critical Review". It is there said to "differ from Sihtrus l>v having the second dorsal connected
with the tail, or forming a single fin". The description of the single species (NotwrUS
flams) refers only to the color, the caudal fin, lateral line, superior iength of upper jaw,
the barbels, and the number of rays, most of which are generic characters. Uafinesnm 's
&C", and is substantially the same as that in the Magazine. As The work in whirl!
the "Prodrome" is published is inaccessible to most American students, w% add the
description in a note.* The name of the species is changed by Kafinesque to Xnfttnts
luteus. The genus is for the third time described by llafinesque in the 'Tehthvologia
Ohiensis". It is there said to "differ from the genus Plotoaus of Ucrfpede by having
the anal fin free", although there is really no connection between the two genera. The
remainder of the description differs little from those previously noticed. The specific
name of Notums fiaims is restored to the species.
KOTURUS OCCIDENTALS, GILL.
The greatest height is equal to nearly a sixth of the total length, and less than
the greatest breadth outside of the bases of the pectorals. The height of the caudal
peduncle behind the anal fin slightly exceeds a tenth of the length.
The head is subeuneiform in profile, and above presents an oval form; at the
r
cheeks behind the eyes it appears to be s swollen. J 'he length of the lie; ul enters \m
than four times (0.23) in the total length. The brea with at the opercula nearly equal:
a fifth of the entire length; that between the cheeks behind the eyes is at Krat the same
The distance between the eyes equalIs a tenth o f the length, and is Of nearly tb<
same extent as that between each eye am 1 the mid. He of the snout. Tl le eyes diem
selves are small, a diameter not much ex( needing a s< ,venth of the head's! length.
* Bleeker's-work not being readily accessible to
' hich, we moa
again ivtiihul the leader, arc fi.innl._Ml on error.
"Silurusgyrinn,, d .r Mir. II n 1-1- i d< k t
.1.. '
1..
i b.-s r. en, konit iiiij voor tot de Tricho
mvcterini te bekooven. Ee rngvin scliijnt or sell rod.it bij de stoortvin to zijn don bij den kop en de aarsvin zon ei
zeer nabij de stoart vin eindigen. Overigens 8 voeldroden, 7 rngvin en 16 aarsviustralen. Misscheen een midden vorn
tusscben Trichomycterns en Nematogenys."
*18. NOTURUS. (Abdominal) different des genres Siliini* et I'imclodu* par nageoire eaudale deeiirrente sur le do:
jusqne vis-a-vis l'anus, et tenant lieu de deux nageoires dorsales adipeoses. A. l»Um, corps conique comprim6-e, tet.
de-prim^e, 8 barlillons, macboire Bnpenenre plus longue, nageoires dorsale et pectorales, queue tronquec, ligne lateral,
presque droite, couleur entierement janniltre. D. 7 ; A. 14 ; P. 7: Abd. B. Cost uue petite espece: les barbillons son
disposes comme dang leg Pimelodes de l'Ohio. Le 8
II est nne autre espece de ce genre.
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The maxillary barbels are slender and scarcely attain to the bases of the pectorals.
The nasal barbels*extend slightly behind the eyes. The inframaxillary are arranged
<.iin curved line parallel with the jaw; the internal are much mere distant from each other
than these of one side: the external are about a tenth of the total length; the internal
about six or seven truths as Ion- ;1s the external.
The band of teeth on the intermaxillaries is extended backward from the angles
There are nine branchiostegal rays concealed in a very thick membrane. The
bottom of the sinus of the membrane' is very near the mental, the fold being nearly
at the end of the third fourth of the distance between the lower jaw and the sinus.
The dorsal tin commences at the beginning of the third tenth of the distance from
the snout to the end of the caudal fin. Its length equals a tenth of the length, and is
little less Ion- than high. The spine is small and simple, and its lengtli scarcely equal

half that of the fin.
The adipose fin is low and thin, be-ins nearly over the sixth or seventh ray of
the accessory rax sbv a naked interval.
The anal fin commences at the end of the eleventh twentieth of the distance between the snout and end of caudal tin. Its length is not quite equal to a sixth of
the total length; it rapidly increases in height toward the middles where it somewhat
exceeds an eleventh of the extreme length. The last rays rapidly decrease in size.
The pectoral tins equal in length an eighth of the total; each has a spine, which
enters about eleven times in the length, and which is smooth internally, but on its
external border has long seme. The margin of the tin is rounded.
The coracoid spine is short, stout, and oblique.
The ventral fins commence behind the end of the fourth tenth of the length; each
has a length equal to a tenth of the extreme.

The supernumerary rays are numerous and well developed, the distance from the
anterior to the end of the peduncle being almost as great as the length of the longest
The number and arrangement of the rays is expressed by the following formula:
I). I. <!. ! : A. 4. 11. 1 ; C. -21). 7. 12. 11 : P. I. 10; V. 1. 8.
The color of the single ill-preserved specimen is an olivaceous-brown, light beneath, ami with the tins not margined by a darker color.
This species of Noiurus was collected by Dr. Suckley in the Platte River. It is
sentatives, and as coming from a more western locality than any other.
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HOPLADELUS, (RAP.) GILI

Iluf. MI i-a/ine and Critical Review,
Raf. Ichthyologia Ohiensis, p. 64.
Raf. Ichthyologia Ohiensis, p. 64.
ILICTIS Raf. Ichthyologia Ohiensis, p. 66.
PYLODICTIS Raf. Ichthyologia Ohiensis, p. 67.
ICTALUKUS sp. Raf.
(JI.ANIS

LKPTOPS

OPIADELUS

The body is much elongated, and presents in profile ;i wry slender appearance. It
is much depressed, and is anteriorly broader than high.
The head is large, very wide and depressed, laterally expanded, above broadly
ovate, and in profile cuneiform. The skin is very thick and entirely conceals the skull.
The supra-occipital bone is entirely free from the head of the second interspinal.
The eyes are small.
The mouth is large, anterior, and transverse. The lower jaw projects beyond the
upper.
The teeth are in broad villiform bands on the intermaxillaries and dentaries. The
intermaxillary band is convex anteriorly, and proceeds to the insertion of the maxillaries, where it is abruptly angularly deflected, and proceeds backward as elongated
triangular extension. The band at the symphysis is slightly divided, and anteriorly
separated by a small triangular extension of the labial membrane. The lower dental
band is anteriorly semi-circular, and attenuated to the corners of the mouth.
There are about twelve branchiostegal rays on each side.
The dorsal fin is situated over the posterior half of the interval between the pectorals and ventrals, and has a spine and about seven branched rays,
The adipose fin is well developed, and has an elongated base resting over the
posterior half of the anal; it is very obese, and inclines rapidly backward.
The anal fin commences far behind the anus, is little longer than high, and composed of about fifteen rays.
The caudal fin is oblong, subtruncated, placed on a vertical basis, and with
numerous accessory, simple rays, recurrent above and beneath the caudal peduncle.
' The pectorals have a broad, compressed spine, serrated or dentated on its external
and internal margins, and with the prolonged fleshy integument obliquely striated.
The ventrals are rounded, and have nine rays, one simple and eight branched.
The anus is situated behind the ventrals, some distance behind their bases, and
much in advance of the anal fin.
The genus Hopladch($ is at first sight distinguished by its elongated and anteriorlydepressed body; the depressed and broad oblong head; the bands of very small
villiform teeth, and the posterior extension of the upper bands; the small size of the
anal, its distance behind the anus, and the recurrence of the caudal fin.
But one species is certainly known.
54 B u

EXPLORATIONS ACROSS THE GREAT BASIN OF UTAH.
HOPLADELUS OL1VARIS, GILI.
Synonymy.
Kaf. American Monthly Maga/im- and Ciilk'ul K. view, vol. iii, p. 355, Sept., 1818.
?«/. loc. cit. vol. iii, p. 447 (Oct, 1818), and vol. iv, p. 107 (without description),
i-s Eaf. Journal of tiie Royal Institution, vol. ix, p. 50, April, 1820.

r> i:„f. Ichthyologia Ohiensis. p. tit, July, 1820.
osrs llaf. Ichthyologia Ohiensis, p. 64.
•s Kaf. ichthyologia Ohiensis, p. 66.
08 llaf. Ichthyologia Ohiensis, p. 67.
n.ATis T'al Hist. Nat. des Poissons, vol. xv, p. 1:34, 1840.
s I'al. Hist. Nat. des Foissons, vol. xv, p. 135 (abstract).
ri.ATi-s Dt Kay, Zoology of New York Fishes, p. 187 (abstract), 1842.
s De Kay, Zoology of New York Fishes, p. 187 (abstract).
ULATUS Storer, Synopsis of Fishes of North America, p. 151; ib. in Me
vol. ii i abstract), 1846.
8 Storer, loc. cit. (abstract).

The body is greatly elongated, and from a lateral view appeal's to be very slender,
slowly diminishing in height toward the caudal; above, it is very much depressed
anteriorly, and is rapidly attenuated toward the caudal. The greatest height in front
oi' the dorsal tin is about a seventh of the entire length, while that of the caudal
peduncle behind the anal and adipose fins equals a half of the greatest, or a fourteenth
of the length. The width at the base of the pectorals is about a third greater than
the heigth, and equals a fifth of the length; thence it rapidly diminishes to the caudal
peduncle, which, at the base of the fin, is very thin and compressed.
The head, from the projecting lower jaw to the membranous opercular margin,
forms little more than a fourth of the entire length. In profile, is elongated conical,
or cuneiform, the extreme height at the pectorals being a half of the head's length.
Above, the head is oblong, and very flat and depressed. The greatest width equals
a fifth of the entire length of the fish, and the eyes a sixth of the same. The sides
of the head are slightly convex; otherwise the width nearly equally diminishes to the
snout, which is wide and truncated.
The eyes are oval and small, the longest diameter not exceeding a tenth of the
length of the head. Their distance from a transverse line parallel with the front of
the snout equals three diameters. The interval between each other equals half of the
greatest width of the head. Seen from above, they appear to be distant about a
diameter from the side of the head.
The maxillary barbels are small and slender, compressed at their base, and with
the internal edge rounded. They vary in length, but do not generally much exceed
half the length of the head. In one, the barbel on the left side extends to the base
of the pectoral. The nasal barbels extend to about the posterior margin of the eye.
The inframaxillary ones form the four angles of a transversely-elongated hexagon; the
distance between the internal ones is nearly a sixth of the head's length, and that
between the external ones exceeds a third of the same (^). The latter are about
half as long as the maxillary, and about twice as long as the internal ones.
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The branchiostegal bones appear to amount to twelve on each side; the two
internal are wide and compressed and much larger than the others. The branchiostegal
emargination extending to the vertical of the posterior border of the eve. The membrane is attached to the throat to within a short distance of the bottom of the emargination. The mental fold is considerably nearer the latter than the jaw.
The dorsal fin commences at three-tenths of the length from the snout over the
posterior half of the interval between the bases of the pectorals and ventrals. Its
base is equal to about a twelfth of the fish's length, and equals four sevenths of the
greatest height. The spinous ray is moderate, and not more than half as long as the
second articulated or longest ray; it is entirely enveloped in the skin, and no serratures
can be perceived; the skin in whirh the spine is imbedded is considerably prolonged,
compressed, and obliquely rayed or striated.
The adipose fin is elongated, subrhomboidal, advancing slowly outward and
backward, very thick at the base, and compressed toward the margin, which is sometimes jagged; it is situated over the last two-thirds of the anal fin, and cotemiinal
with it.
The anal fin commences at nearly six tenths of the distance between the snouj
and caudal margin; its length is almost equal to a tenth of the same, and its greatest
height to a ninth. The rays rapidly increase in length to the middle ones, which are
longest. The rays, especially anteriorly and at the base, are enveloped in a thick
fat skin.
The pectorals are situated immediately behind the descending opercular margin
at less than a quarter of the length. When open, they are horizontal. The four, or
longest rays, inclusive of the membranous termination of the spinous one, are nearly
equal to a seventh of the entire length. The compressed spine is about half as long
as the succeeding rays, and is anteriorly provided with ridges rather than teeth, and
posteriorly with tubercular teeth. The membrane continued from it is cotemiinal with
the three succeeding rays, and is striated obliquely forward and interiorly.
The ventral fins commence at the fourth tenth of the length; their bases, if continued backward, would intersect each other at right angles, but the distance by which
they are separated behind is nearly equal to their base. Their margins are rounded,
and the longest rays are about an eleventh of the length. They cease some distance
before the anal fin.
The anus is situated between the ventrals, at a distance in advance of the anal
fin equal to a twelfth of the total length; its margin is radiated by ridges. The genital
papilla is small and behind.
The caudal fin is scarcely emarginate, and has a straight base; the shortest rayform fifteen hundredths of the total length, and the longest equal sixteen hundredths.
Numerous simple rays, enveloped in a very fat skin, are continued on the superior and
inferior faces of the peduncle.
The radial formula may be expressed as follows:
L 5.

1. 8.
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The lateral line is decurrent downward from the angle of the branchial apertures
and thence continued along- the middle in a straight line to the base of the caudal fin.
The skin is thick, and completely covers the skull, where it has a spongy or wrinkled
The color is brownish-fawn on the head, blotched with lighter and darker on the
trunk, and on the caudal peduncle inclining to reddish. The lower barbels arc whitish,
like the abdomen and inferior surface of the head.
The llophuklus oilcans, as will be seen by reference to the synonymy, has had
the fortune of being described under a large number of names. As several bestowed
by the same authors have been brought together as synonymous, the reasons for so
For most of the synonyms, we are indebted 'to Rafmesque, a man that never
touched a subject without involving it in confusion. It will therefore excite little surprise to hear that he has described the same species under six different names, and
referred it to four different groups, to which he has given five generic names.
The Silunt* olirari* described by Rafmesque in the third volume of the American
Monthly Magazine and Critical Review, p. 355, has been pronounced by Rafmesque
himself to be the same as his I'imclodus ncbidosus, and is consequently the Ptmelodus
Vimosus of Kirtland.
It is described as follows:
"Body olivaceous, shaded with brown, 8 whole barbs, 4 beneath, 2 lateral
thick brown, dorsal fin with 7 soft rays, pectoral fin 10 soft rays, anal fin 12 rays, tail
rounded notched, teeth acute."
The above diagnosis, with the exception of those parts relating to the color, number of rays in the anal tin, and form of caudal fin, is applicable to most of the IcUtluri.
The color is not inapplicable to the HoplcuM'us; the number of anal rays agrees as well
with that species as with Noturus, and the allusion to the caudal, while it excludes
Noturus, is referable to Hopladelus. The teeth of llophddus are not, however, well
described by the term acute. But as the diagnosis does not suit any other species
better, it is doubtless applicable to. that one. The difference in the enumeration of the
anal ravs is probably due to the difficulty of counting them in the thick skin in which
they are enveloped.
At page 447 of the same volume of the Magazine, and at page 107 of the fourth
volume, the name of Giants limosus, or Mud Catfish, occurs; but there is no description.
The species intended is undoubtedly that afterward described as Pt/lodictis limosus, to
the subsequent remarks on which we refer.
Rafinesque has 1 >est described it under the name of Pimehdus limosus. The descri j >tion is quite creditable to him, as only one serious error occurs. It is stated that there
is no lateral line ; but there is certainly one present, as in all our North American species.
In other respects, the description is sufficiently characteristic, and the number of ravs
in the anal fin is correctly said to be fifteen. No mention is, however, made of the
much depressed head and body, the latter being simply described as "slender". The
species is said to differ "from all others by the long lower jaw, &c.M, and to attain a
length of "about one foot'7.
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be the young 0f Jfopladdiis oPtraris. It is said to have a length of "only four inches",
and its color is "brown with bluish and -ravish shades covered with a clammy Viscosity". The head is described as being -very Hat, with a longitudinal fnrrow above,
elongated"; the "anal has fifteen rays and the ventrals nine". Except as to the
cephalic furrow, the description so far is not inconsistent with the Ilopladdus oliraris,
but the jaws are said to be "nearly equal" and "the upper hardly longer". This as
to believe that it was the Xotunts, but the caudal fin is said to be "unequally bilobed,
the upper smaller and white, and the ventrals have nine rays". It is therefore doubtfully treated as identical with the Hopladelus until the researches of a naturalist shall
show otherwise. Tt is not mentioned by Dr. Kirtland.
With some doubt, we yield to the opinion of Dr. Kirtland that the Pimdodus nebulosus of Rafmesque is the old of P. UmosttS. The species is said to attain a length of
is said to differ from the former by "the conical head, membranaceous operculum, but
particularly because the first ray of all the fins, except the caudal and adipose, is a kind
of soft obtuse spine, concealed under the fleshy cover of the fins". (>u account of these
sub-genus", for which the name of Oplath-lns is proposed.
No description of the operculum or spines of P'nudodus riscosus is given; it is
probable that the notes on the two "species" were taken at different times, and that
Rafinesque's attention being arrested bv the characters mentioned, and not believing
that they could have been overlooked bv him in the P'MHMUS viscose, assumed that
a difference existed. It is strange that the jaws should be described as equal, the head
simply as "conical depressed", and the body as "conical tapering behind",* and, were
excused for believing in the identity of Plmdofht* nrbuhsH* with a species like the
present. The assertion that there are only twelve anal rays may be explained by the
subsequent statement that all "the fins are very fat, thick, &c." The eyes of Pimdodus nebulosus, as of P. viscosits, are said to be round and small; those of our Hopladelus are elliptical.
By Dr. Kirtland, the Pimelodus ndmhsus is considered as " merely the old" of
Pimelodus limosus. He further remarks that " it is much larger, and proportionally
shorter and broader, than the one figured (P. limosus). I have never seen the young
unless our present species be considered as such."
The Silurus olivaris previously mentioned is referred by Rafinesque to his Pimelodus nehdosus. .
Placing much confidence in Dr. KirtlandV judgment, we have followed him in
regarding Pimdodir* limosus and P. ud>nhs<t« as identical, but the remark regarding the
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ence is not mentioned; Dr. Kirtland would, of course, have noticed the characters
mentioned by Rafinesque, if they were more than imaginary.
As no other species of Idaluroid, except the Hopladdus oliraris and Noturus, with
fifteen anal rays or thereabouts, has been discovered in the Ohio River by the researches
of Dr. Kirtland, we must, for the present at least, regard Rafinesque's descriptions of
Pimelodus visvmus as well as of Pimdodus nehulosus having been based on one of them ;
they agree beet with the Hopladdus.
The Pylodidis limosus, named by Rafmesque from a drawing of Audubon, appears
to be also founded on this species. It agrees tolerably well with the Hopladdus, except
in the absence of the lateral line, the position of the dorsal over the abdominal fins,
and the rayed second dorsal. Audubon probably omitted the lateral line, or did not
an Siluroi.i
ivpres.
ys of the dorsal bring nearly over the bases ,,f the \ eiitrals. the statement, considering the author of it, sufficiently approximates to the fact. The edge of the adipose

Uaih.esqiic's Pimelodus Hums,,* and Pyfodidi* limosus.
The descriptions given by Rafmesque in his Monograph of the Siluri of the Ohio
are all referred to the above species by their author.
In the twelfth volume of the "Histoire Xaturelle des Poissons", Valenciennes
describes a species as Pimdodus puudtdatus, which appears to be also identical with the
Hopladdus. Specimens had been sent from New Harmony and from New Orleans
by Lesueur. It is said to have the form of the Pimelodus cat us, but with a shorter
anal; the lower jaw is the longer; the head very much depressed, and forming a
quarter of the entire length, and a fifth longer than wide ; the maxillary barbels reach
the middle of the operculum ; the ossified part of the pectoral spine is half the length
of the fin, has its borders serrated in opposite directions, and is prolonged in a soft and
articulated point. There are twelve branchiostegal ravs and sixteen anal. The color
is brown, dotted with black and with irregular black blotches.
The description of Valenciennes answers in every respect to the Hopladelus, except
as to the number of ventral rays, which is said to be eight. As in every other feature
it is applicable to our species, there may have been some mistake in the enumeration,
or perhaps even an abnormal variety. It appears to be at least proper to consider the
Pimelodus pundidutus for the present as identical with the Hopladdus.
The description of Pimdodus amus of Lesueur is next abstracted, and Valenciennes remarks that, except as to form and the number of rays, it agrees with his
J'imdodus pundulatus ; he himself remarks that the difference in the number of rays
might be explained by the difficulty which the thick membrane in which the rays are
enveloped would present to an exact computation. As to form, he objects that the
phrase applied to the Pimelodus ceneus,—"ale corps tres-long",—is not applicable to the
Pimdodus puncttUatus, of which the head enters only four times in the length. To this
we would answer that the head of Hopladelus is certainly only a fourth of the length,
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but that from the little height of the body the idea derive*
body is very slender, and the character of " corps tres-lon
priate. Valenciennes probably did not take this tact
observed, in his description of Vnudmlnx punvftilntm, that t
FimrlofJus catus.
We have thus united many nominal species. In con
nesque as identical, we have verv little hesitation. We
those of Lesueur and Valenciennes, and it might, perhap
visionally retain them as distinct. The oilier course has,
no other species at all answering to their descriptions can
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CERCOCARPUS LEDIFOLIUS, Xattall in Torre)) and Gray's FJ. X. Am. I, p. 427; anil in
his continuation of Miiliauxs Sylra, 2, p. 28, t. 51; Hooker, i. c. pi. t. 321; MountainMahoi/a//// of the inhabitants of Utah.
This small evergreen tree is so well described by Nuttall in both works mentioned
that not much remains to be added. His figure, however, is not a very faithful representation, lie says that it grows much like a peach-tree, at most 15 feet high, and
that the trunk is sometimes as much as a foot in diameter. On the expedition, it was
found to grow rarely as a tree, but usually branching from the base, or several stems
from one root; its height was from 8-15 feet, and the stems seen had the thickness of
3-6, or, at most, 10 inches. The bark is light gray, tough, smoothish, with superficial
longitudinal wrinkles and short transverse scars, the wood is Hard, heavy, very closegrained, light reddish-brown, with white sap; medullary rays very numerous, but
extremely fine, scarcely visible with the naked eye; the wood is similar to cherry-wood,
but harder and heavier. A specimen before me has a diameter of 16 lines, 14 lines of
which are wood, showing 24 annual rings, so that each ring has a thickness of not
much more than ^ line. The shoots, or longer branches, have a white, smooth bark,
with joints or internodes of about 1 inch in length. The leaves, however, are usually
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crowded at the end of lateral branchlets, a few lines to 1 or 1J inches in length closely
covered with circular scars. Leaves very thick and leathery, persistent, lanceolate,
acute at both ends, entire and revolute at the margin, with a thick midrib, prominent
on the lower surface, 9-14 lines long, 2J-3.J lines wide, on a petiole 1J-2 lines long,
to the lower part of which adhere lanceolate, brown, scarious stipules. When young, the
branchlets as well as the leaves are covered all over with short, curly hair; when older,
the leaves become glabrous and glossy on the upper surface, the lower remaining hairy
and assuming a rusty color. The sessile flowers are produced in June from the
axils of the uppermost leaves of the preceding year's growth, either single or 2 or 3
together; short scarious bracts envelop the base of the cylindrical woolly calyx-tube,
which is I] lines long; its 5-lobed, white limb, 3-4 lines in diameter, is very woolly
externally, and less so internally, and bears about 20 or 25 naked, slender filaments)
with reniform anthers J line in diameter. Immediately after flowering, the silky-feathery
style becomes elongated, and carries up with it the detached limb of the calyx; at
maturity, the style becomes a twisted, feathery tail of about 2 inches in length; the
inconspicuous, linear, hairy fruit itself is about 4 lines long, and remains hid in the
persistent, calyx-tube; at its top and base I observe a beard of very curious, stiff, white
bristles, less than a line in length, thicker in the middle, and tapering toward both extremities. The fruit seems to be somewhat persistent, as I find it in specimens collected •
in spring before the flowering-season. About the time of flowering, the young leaves
begin to develop at the end of the branchlets, leaving the flowers between them and
the leaves of the year before. I generally find 4 or 5 leaves of the same year's growth
at the end of each branehlet; they probably fall off when about 15 or 18 months old.
This fine tree, discovered by Nuttall on Bear River, north of the Salt Lake, and
near "Thomberg's Ravine" in the Rocky Mountains, was found Uy the expedition on
the Lookout Mountains and other mountain-chains of the basin.

CACTACEA
The geographical limits of the area of this curious American family have been
eonsiderably enlarged by this expedition, proving the presence of at least 7 species in
the Ltah Basin between the thirtv-eiichth and fortieth parallels, viz: 2 Echinocacti, 1
(Wus, and 4 ()puntia>. Several 'speeios known before have been found in new local-

MAMILLAKIA VIVIPARA, Jfaimrfh, Sffj,PJ. p. 12; Tonci) & Gray, FL N. Am. 2, p.
554; Engdm. Symps. Cud. p. 13: Cactus viviparus, Xnttall, Gen. 1, p. 295.
Was collected in the South Pass and on Sweetwater River. It extends from here
to the mountains of Colorado and New Mexico, but its most characteristic forms are
peculiar to the more elevated plains, where it assumes that cespitose, spreading appearance, from which it has received its name. The mountain form usually makes larger
heads, but remains single or branches oat very sparingly. Its large purple flowers,
with numerous lance-linear, long acuminate, bristle-pointed petals, and its leatherbrown pitted seeds, readily distinguish it from allied species.

lOTAXICAL REPORT.

floribus in v(
vatia obtusis i

latissin.otrunrata s.,u;iniis panels sulmidr neuleileris instrneta lloiv niarcescente demum
deciduo coronata irregulariter basi sen latere dehiscente; Bemmiblta mi.gnis obovatis
parcuni fere circumvolnto hainato.
Yar. /? MINOR: tota planta, tuberculis, aculeis, floribua seminibusque minoribni
Butte Valley in the Utah Desert, and Kobe Valley farther west; fl. in April and
May, fr. in June and July. Yar. ft comes from the mountains of Colorado. Tins
and the New Mexican Erhhi<>n«t«s papururanthn.^ the Mexican /•>/,. hntrip'tlHs, Lem.,
and perhaps the South American Erh.'(hlirrii, Lem., and K,h. <'twii,mif,H, Sahn, and
probably one or two others, form the small -roup of Krhhtorurti, with the appearance
of Manuilana (Thelohlvt, tuhcrcuVts splrttlitrr rfispos'ttis disfutcth, Sahn, Tact. Hurt.
Dyek 1849, cult. p. 34). They constitute the closest and most imperceptible transition to MamUhiria sub-en. Coryphantha, Synops. Cact., p. 8, which bear the flowers
in the axils of the nascent tubercules, the flower-bearing and the spine-bearing areola*
being connected by a woolly groove. In M. macronwris, Engelmann, they come from
the middle of the tubercnle (Cact Mex. Boundary, t. 15, f. 4), and in the Tkehidei
which the flowers regularly occupy in the genus Echbiocarfas (see Cact. Mex. Bound, t.
20, f. 2 ; t. 21; t. 25, f. 1 ; t. 27, f. 1; t. 28, f. 2).J
The ovary is also almost naked, like that of Mamilhtria generally, or has only a
few scales, like that of M. micromerU. On the other hand, the dry fruit, such as is
often found in EcVnioraritis, but never in MamiUaria, the tuberculated black seeds, and
especially the large and curved embryo, and the presence of an albumen, do not
it a separation from EcMnocactus.
pe
This snecics is further interesting because it nuain strikingly proves that the
v.-;:- published in the Transactions of the Saint Louis Academy of Sciences, vol,1 ;is MumiUaria papi/nuautha, Plant. Fendl.. p. 49; Synops. Cact., p. 8, proves to
A closer examination of Mr. Fendler's original specimen shows that the floral
>ne ever obtained of this pretty species.
jelm., foims an exception. In this -•„ . es. tin r,. s,-rs are situated exactly as in
jl,-. ;in.l mime, •i.-.l will, tin- .liMiii.T. soniferous areola by a woolly groove, (see
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general appearance, the habitus, of a cactus plant, not necessarily indicates its real
ailinities. Xot only is it a true Echinocartit.% notwithstanding every appearance of a
MamiUaria, but it is, moreover, closely allied in all its essential characters to the very
compact E<h. hi/n1r,fiis, En-elm., C. JWnd. p. 27, t. 34, in which all traces of tubercnles are lost in the straight ribs. It has the same small flowers and the same small
dry fruit, containing few large seeds, of similar structure, though not entirely the same
arrangement of the spines.
Full-grown specimens of our plant are 3-5 inches high and 3-4 inches in diameter, of dark-green color; tuhercules loosely arranged in £ or JJ order, 8 and 13 spirals
being most prominent They are <J-S lines long, at base somewhat quadrangular,
(1-7 hues wide in the vertical and 4-5 lines in the transverse diameter, becoming subcvlindric upward; areoLe 3-4 lines long, a little more than half as wide. The fruitbearing tuhercules are rather stouter and shorter. Exterior spines 4-6 lines long,
whitish: interior ones spreading, stouter, and a little longer (5-7 lines long), yellowish and upward deep brown or black; no truly central spine. In the very young
plant, the spines, 18-20 in number and onlv 1-1 i lines in length, are all radiating,
closely fitting with their compressed bulbous bases on a linear areola, resembling in
shape and arrangement those of Cereus empitosus. Soon afterward the areola
becomes wider, and 6 or 8 short, stout, brown interior spines make their appearance,
divergent like the original ones. Next the ordinary arrangement, as described above,
takes place.
It seems that quite earlv in spring the vouno- tuhercules on f]w vertex of the plant
begin to form, exhibiting their denselv woollv tops, and soon afterward, long before
any spines make their appearance, the tips of the smooth brown flower-buds come out.
The tlowers are 8-10 lines long and of nearly the same diameter, externally greenishsmall nectarife
large circular areola, surrounded by a woolly margin (see t. 2, f. 1). It bears
toward its top 1-3 scales, sometimes with 1 or 2 small spines in their axils. The
fruit usually opens by an irregular lateral slit; falling off, its base remains attached
to the areola, as is the case in many (or all I or only all the dry-fruited ?) Eclhiocarti,
thus producing a basal opening (see t. 2, f. 5). Heeds 1 < lines long in the longest
diameter, covered with minute close-set tubercles. The young seedling shows erect,
Var. A has been received this fall from the Colorado irold-ivirion:* the smallest
specimens were 1 inch in diameter, globose, the small tuhercules in •>, order, spines
1.1-2 lines long, often curved; sometimes 1-3 darker stouter ones in the center. The
tuberculo arranged in VI or even"- order, spines <>„lv 4-5 lines lon^ 20-2-Vexternal
and 6 or 7 internal ones.
This species has been named in honor of the gallant commander of the expedition.
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Plate 1. Ec/ti)i<>c<«hts tiimpxnui as it appears in early spring; mi flic vertex a von
growth of tubercules is visible, their tops covered with wool.
Plate 2. Details of the same.
Fig. I. Four tubercules from near the vertex, one shows the broad scar where i
fruit has fallen off, another one is just developing its spines, exhibiting tli
points above the thick wool.
Fig. 2. A detached tubercule bearing a ripe fruit.
Figs. 3 and 4. Flowers with the upper part of the tubercule and its young spin
Figs. 5 and 6. The fruit magnified three times; tig. 5 showing the basal openi.
fig. 6 the broad umbilicus.
Fig. 7. A scale of this fruit, more magnified, with two axillary spines.
Figs. 8-12. Seed: fig. 8 natural size, the others eight times magnified; tig. !l 1
eral, fig. 10 dorsal, fig. 11 basal view; tig. 12 part of the surface, highly m:
nified.
Fig. 13. Embryo, enveloped in the inner seed-coat, including also the albume
magnified.
Fig. 14 Lateral, fig. 15 frontal view of the embryo, magnified
Fig. 1G. Seedling, a few "weeks old, magnified.
Fig. 17. Tubercules of the smaller variety from (Jolorado, in every .Mate of dev<
opment.
ECHINOCACTUS rrnispixrs (spec, nor.)* parvulus, turbinates, costis 13 Bubob
quis compressis interruptis tuberculatis; nreolis orbiculatis, aculeis brevibus, rectis s
s;epe curvatis albidis apice adustis velutiuis demuni nudatis: radialibus superiorib
1-2 robustioribus, hmgioribus rectis curvatis sen hamatis, ceteris 5-S brevioribi
aculeo centrali deficiente sou singulo robustiore longiore arrecto sursum hamat
flore'?; fructu!.
Pleasant Valley, near the Salt Lake Desert, found May 1) without flower
fruit. Plant 2 inches high, 1 or 1J in diameter; compressed tubercules 4-6 lines d:
taut from one another, confluent in 13 ribs, radial spines 1-4 lines long, white pub*
cent or almost tomentose, more so than 1 have observed it in any other cactus; on t
lower areola?, I find only 5-6 spines, the upper ones a little longer and stouter th;
the balance; farther upward, the number increases to 10, one or more ot the up})
ones becoming still stouter and often hooked; at last here and there a single centi
spine makes its appearance, 5-6 lines long, the strong hook always turned inward
upward. At first, only the dusky point of the spine is naked; with age, the who
coating seems to wear off. In another specimen, I find the spines 8-12 in number,
little longer, more slender, all radiating. The small supraspinal areola proves tl
plant to be an Echinocactus ; it probably belongs, together with the next, to the se
tion Hamat), Synops. Cact. p. 15.
ECHINOCACTUS WHIPPLEI, Engelm. <(• Bhjelw, Pacif. II. fie}). IV, Cact. p. 2>\ t. 1, \>t
Cact.p. 15. Var. SPINOSIOR: globosus; costis 13 compressis interruptis; aculeis radialihi
9-11, inferioribus same obscurioribus, reliquis longioribus nivois, 2 superioribus sag
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elongatis complanatis curvatis; eeiitralilnis I, summo elongato complanato pergamentaceo flexuoso albo, 3 reli<piis panllo brevioribus obseuris omnibus sou solum infimo

stigmatibus U-7 brevibus in capitulum globosum congestis; bacca ovata parce squainata floris nidimentis persistentibus coronata.
The species was originally discovered on the Little Colorado by Dr. Bigelow, and
was found afterward on the same stream bv Dr. Newberry; the variety here described
was met with more than 5 de-rees farther north, in Desert Valley, west of Camp
Floyd; remains of fruit, with the withered flowers attached, and some seeds, were
found concealed between the spines from which the description has been drawn.*
Globose heads 3 inches in diameter, radial spines J-l.J inches long, central ones 1 J—2
inches in length; flowers, if I may judge from the withered remains, about 1 inch
long: ovary small, bearing about 5 membranaceous scales, the lower triangular,
the upper oblong-linear, almost entire, and never cordate or auriculate at base, as they
appear in most of the allied species; sepals of tube also narrow, linear, or oblong-linear, 2-5 or 6 lines long, £-1 line wide, stigmas about h line long.
Fruit apparently
an oval berry, \ inch long; seed just as it is described "and figured in Whipple's Cactaeea- ; the tubercles on the seed-coat are extremely minute and distant from one another, each forming a central protuberance on the otherwise flat surface of an angular
cell of two or three times the diameter of the tubereule itself; embryo curved about

CEKEUS VIRIDIFLOKUS, Enydm. in WMh. Mem. note 8, sub Echinoccrvo; Cad.
Jfr.r. Bound, t. lM> ; Synops. Cad. p. 22.
This is evidently the northernmost Ccrcu-% extending to the Upper Platte; it is
abundant in Colorado. These northern specimens are 1-3 inches high, 13-ribbed, and
show the greatest variability in the color of the radial spines ; in some bunches, they
are all red, in others white, in others again the colors are distributed without much
regularity; sometimes the upper and lower spines are white and the lateral ones red,
or a few or even a single one above and below are red and all the rest white; or the
lower ones are red and the upper ones white, and all these variations sometimes occur
on the same specimen. I mention this to show how little reliance can be placed on
the colors or the distribution of the colors of the spines. Central spines wanting or 1
or 2 projecting horizontally, straight or curved upward, white or tipped with purple

CEREUS EXUELMAXNI, Parry in Hillim. Journ. n. ser. 14, p. 338; Enyehn. Cad.
Bound, p. 3(5, t. f>7 ; Synops. Cad. p. 27.
Deserts west of the Salt Lake, without flower or fruit. Specimen entirely similar to the one figured in the Cactacese of the Boundary. The species seems to extend
from the Salt Lake region southwestwardly to Arizona and the Mohave country.
* The botanist of Dr. Haydeu's Expedition of 1875, Mr. Brandegee, found it abundantly in Southwestern Colo,
rado (January, 1676).
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Engclm. and Bigehw, Pac. It. Il<p. IV, Cart, p. 17, /. 13,
fs. 6-7; Syn. Cact p. 44. VarJ UTAHENSIS: diffusa, la?te-virens, articulis orbiculatoobovatis, crassis, junioribus sa?pe globoso-obovatis; areolis suhapproximatis: foliis minutissiibulatisdivaricatis; setis brevissimis paucis stramineis: aculeis nullis sen parvulis
nunc singulo longiore recto robusto albido; floribus sulphureis, ovario obovato areolis
fusco-tomentosis sub-25 instructo, sepalis exterioribus transversis obcordatis cuspidatis; petalis 8 late-obovatis emarginatis; stylo vix supra stamina exserto; stigmatibus
8 brevibus erectis; bacca obovata areolis plurimis tomentosis stipata; seminibus numerosis irregulariter compressis anguste marginatis.
Pass west of Steptoe Valley, in the western mountains of the Basin, found
July 19 in flower and fruit. Joints 2-3 inches long and of almost the same diameter;
often over J inch in thickness, sometimes almost terete or rather egg-shaped: areola'
6 or 8 lines apart; leaves very slender and acute, scarcely 1 line long, smaller than
in any other of our species except 0. basilaris, also a western form from the Lower
Colorado. Bristles few, and even in old joints scarcely more than h line long; spines
none, or on the upper areolae a few short ones, with here and there a stouter one :[-l
inch in length. Flowers nearly 3 inches in diameter, pale or sulphur-yellow, when
fading, reddish; fruit about 1 inch long and half as wide, with a deep umbilicus,
and with 20-25 areola?, which sometimes show a few bristles or a minute spine; seeds
very irregular, 2, or, in the largest diameter, sometimes 2.1 lines wide.
Unwilling' to increase the number of illy-defined species in this most difficult
genus, I attach this plant to the only species known to me to which it possibly can be
compared, 0. sphcerocarpa from New Mexico, though its fruit is not spherical, lias not
a shallow umbilicus, and is, at least in the specimen before me, not dry; the latter
would be an insuperable distinction, if we might not suspect, what in fact is often
the case, that the fruit later in the season would become dry and brittle. The leaves,
which heretofore have been entirely too much neglected as a diagnostic character in
this genus, and the flowers of the original 0. sphcerocarpa, are unknown thus for.
OPUNTIA SPH^ROCARPA,

OPUNTIA TORTISPINA, Engelm. & Bigehw, I c. p. 41, I 8. fs. 2-3; Syn. Cact p. 37.
Forks of the Platte; in flower in July. The'specimens being very incomplete, I
am not quite sure that this is the same species as that of Captain Whipple's Expedition; the joints appear to be somewhat smaller, the areola? closer together, and the
spines shorter (1-1J inches) and rather weaker; it may possibly prove to be an
extreme form of 0. liafincsquii, the area of which extends to the Rocky Mountains.
Leaves subulate, 2 lines long; flowers 2J-3 inches in diameter, sulphur-yellow; ovary
long (1-1J inches), with 20-30 areola?, with light-brown wool and short bright-brown
bristles; exterior sepals obovate, lance-cuspidate; petals 6-8, broadly obovate, obtuse,
crenulate; stigmas 6-8, short, erect, as long as the stamens.
OPUNTIA HYSTRICINA, Engelm. & Bigehw, I c. p. 44, /. 15, fs. 5-7; Syn. Cact. p. 43.
A flowering specimen, collected in June between Walker and Carson Rivers, is
exactly like one found by Dr. Bigelow on the Colorado Chiquito; it has slenderer and
straighter spines than the one figured in Whipple's Report, and approaches somewhat
to 0. erinacea, E. & B., of the Mohave region, in which I now recognize the long-los:
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a rtttife, Not*, in Torr. & Gray Flor. 1, p. 555. Joints 5 inches long, half as wide,
obovate; leaves 14 lines long; areola; closely set with long straw-colored bristles;
h»\vcr ones with lew and short white spines, upper ones with numerous grayish-red
spines, li-2 inches in length. Flowers pale straw-colored, 2.J-3 in diameter; ovary
1 inch long, with 20-30 white woolly aculeolate areola?; exterior sepals oblanceolate,
squarrose, or recurved at the elongated tip; petals obovate, obtuse, erenulate; style
with 8 or 10 short erect stigmas, longer than the stamens. The squarrose tips of the

OPUNTIA MfssouRiENsis, Be (kind. Prod 3, p. 472; Torr. & Gray, Fl. 1, p. 555 (in
part); Cactus ferox, Nutt. Gen. 1,p. 2%.
From the deserts of Salt Lake Valley to Rush Valley; specimens without flower
or fruit. Joints small (2-3 inches long), broadly obovate or circular; areolae closely
set; spines numerous, stiff, stout, angular, white, mostly deflexed.
OITNTIA

MISSOURIENSIS,

var. ALiiiSPiNA, Emjvlm. & Bujclow, J. c. p. 46; t. 14, fs.

Smith ('reek, Lookout Mountains, in Western Utah; flowering in July. By their
slender tlexuous spines, the specimens approach to var. triehopliora. Flowers 3-3 J
inches in diameter, bright golden-yellow; ovary 1 inch long, with 20 or 25 areohv,
scarcely spiny; exterior sepals obovate, cuspidate: petals about 8, obtuse, erenulate;
style shorter than the stamens; stigmas about 5, very short, erect. Some flowers have
elongated and very spiny ovaries, evidently abortive.
OPUNTIA FRAOILIS, Jlaworth, SnppLp.S2; Ton: 4b Gray, FL 1, p. 555; Si/vops. Cart.
p. 45; Cactus fragilis, Nutt, Gen. 1, p. 29G.
Fort Kearny to the North Platte country; in flower in June and July. This is,
1 believe, the first time that the flowers of this species were collected since Nuttall's
discovery of it in 1813. Travelers report that the plant is very frequently seen in the
sterile prairies east of the Rocky Mountains, but that it is rare to And them in flower
and rarer still in fruit. Since manv vears I have the plant in cultivation from specimens brought down by Dr. Ilavden, but have not been able to get it to flower.
Xuttall only informs us that the' flowers are solitary and small. In the specimen
before me, they are yellow, scarcely 2 inches in diameter; ovary 8-9 lines long; the
18-15 areola- are densely covered with thick white wool; the upper ones bear a few
white spines; lower sepals broadly oval, with a short cusp; petals 5, obovate, rounded,
erenulate; style longer than the stamens; stigmas 5, short, erect, cuspidate.*

rulis: artimlis parvis ovatis sen obovatis tmm.lis s.-pius teretiusculis conbasi eompraM** tartan i
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OPUKTIA PULCHELLA (spec, nov.) :* parvula dcespitosa diffusa; articulis parvig oh
ovato-clavatis; foliis minutis e l»asi ovata subulatis: areolis confertis, superiorihus aeu
leos albidos rectos, singulum longiorem complanatum porrectum sen detlexum alio:
brevissimos radiantos o-erontibus; ttoris purpurci ovario aivolis 13-15 convex* all.,

cuspidatis, supei

» ex^etoSncfii nnl'u!1'-,
notatis.
Sandy desc>rts on Walker River ;f tl. in June,
of the smallest, as it is one of the pivtt iest species of tl dsgenna It
belongs to the ;small section „f ClucaUr (Synops. Cact ]>. ±6) of the cv•limbic 0
the, but is distinct from all those known to me by its sn iaU joints and pi lrple Hon er>;
all the others hnvc, so for as I know, yellow flowers. Joints 1-1 \ incl les long. •\-i\
lines thick, very slightly tuberculated:'leaves scarcely o>ne line long; an •ohe crow ,1.(1.
white woolly; L irger central spine on the upper areola- 4-6 lines long, il at, and U »nuwhat rough abo ve, convex below; smaller ones 4-C or 10, radiating, «ongj
flowers crowdec 1, of a beautiful bright purplish-red < ,r deep rose-red color, 1

rhaphe lata planta

HI

long, 15-20 on each areola; style not ventricose, as is usual in the genus, but cylin
dric; stigmas slender, pale yellow; berry clavate, at last dry, about 1 inch long, well
marked by the conspicuous white-woolly nreolaj and their numerous pnrplish-brown,
flexible, hair-like bristles, 4-6 or 7 lines long. These bristles are entirely destitute of the
minute barbs which otherwise invariably characterize spines and bristles of Opuntia:
The thick round seeds, 2 lines in diameter, are well distinguished by a broad rhaphe,
much wider than I have seen it in any other clavate Opuntia.
Plate 3, Fig. 1. Part of a plant of Opuntia puhhlhi, showing a flower-bud and two
flowers, natural size.
Figs. 2-4. Bunches of spines, 4 times the natural size.
Fig. 6. A leaf from an ovary with the axillary woolly and bristly areola, 4 times
natural size.

Fig. 7. A fruit.
Figs. 8-9. Seed, 4 times magnified; fig. 0 showing the broad rhaphe.
• ,,,
ivalrv, u luMu-o t!

un \>\ tl
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EXPLICATIONS ACROSS THE GREAT BASIN OF UTAH.
COMPOSITE.

The name of " Wild Sage", now so familiar to every traveller in our western mountain-deserts, was first used by Lewis and Clarke, in the narrative of their adventurous
expedition, to designate several species of Artemisia or WonuMnnl, distantly resembling
the true garden sage, Salvia officinalis, by their gray foliage and aromatic, odor. It seems
that now this name has, by common use, been restricted to the larger shrubby species,
which give a peculiar character to the arid plateaus of Western North America, and which
are of the highest importance to the traveller as "furnishing the sole article of fuel or shelter which they meet in wandering over these woodless deserts", as already Xnttall informs
us in his genera of North American Plants, 2, p. 142. He states that the "Wild Sage" is
his Artemisia Cnlamhiensis, which name was by him improperly substituted for the prior
name of J. vmta, described by Pursh from the original specimens of Lewis and Clarke.
Torre v and Cray, in their Flora of N. America, 2, p. 418, doubt whether this really is
the "Wild Sage" of those travelers, and come to the conclusion that that name was
indiscriminately applied to several shrubby species; they further state that the plant
given by Governor Lewis to Pursh as "the Sage" is the herbaceous A. Lmlovidana
found on the homeward voyage on the Missouri River.
I have now the means, through information obtained from Mr. II. Engelmann and
from Dr. F. V*. Hayden, to throw a little more light on this question, which is not
without importance for botanical geography. The two species here in question are—
ARTEMISIA CANA, Pursh, Fl.Am. sept. 2, p. 521; Torrey and Gray, Ft, N. Am, 2, p.
418.—Shrubby, with woody stem 2-4 inches in diameter, 2-4 feet (on the Yellowstone,
Dr. Hayden) or 2-6 feet high (on the Laramie Plains, H. Engelmann). Stem covered
with a light-gray bark, which is separated into many layers of loose shreds connected
by smaller transverse fibers, and is readily torn off. Wood light, porous, pale-colored,
with very many darker brown medullary rays, easily separating along the division of the
annual rings. These rings, or layers, are from £-1 line in thickness, as stems of 1^-2
inches diameter show about a dozen rings, and are consequently as many years old. The
stems are rarely cylindrical, but mostly compressed, knotty, and variously twisted, and
often stunted; they are sometimes divided from the base, but oftener bear short and thick
branches higher up. The annual branchlets are crowded along the older branches,
8-12 inches long, densely coated with a soft, white pubescence, and crowded with
silvery-gray leaves, and bear toward their upper part and on the numerous short and
erect lateral branchlets a profusion of small flower-heads, forming a spiked or contracted panicle, interspersed with short leaves. The leaves are flat, linear-lanceolate,
entire or (the lower ones) rarely lobed, 1-2 or 2J lines wide and l£-2 inches long,
the upper ones becoming smaller. The flower-heads are mostly sessile, or nearly so,
hemispherical, about 2 lines long and wide; outer scales of involucrum shorter, foliaceous, and canescent (sometimes the lowest ones larger than the flowers, and pointed);
inner scales nearly as long as flowers, brownish, scarious, obtuse, cottony-fimbriate
on the margins. The flowers are all perfect, usually 5, in some specimens as many as
8 in number, 1J lines long; ovary glandular, and, when bruised, with the odor of

wormwood.
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This is the "Wild Sage" of the Upper Missouri (above the mouth of the Yellowstone) and. the'Yellowstone River, and of the Laramie Plains, but it docs not seem to
occur, west of the Rocky Mountains, as Torrey and Gray (/. c) already state, and
Nuttall (7. c.) must have confounded it with other species, when lie contends that it is
"still more abundant on the barren plains of the Columbia liivcr", and that it grows
6 to 8 or 12 feet high.
ARTEMISIA TRIDENTATA, Nuttall in Trans. A mo: Phil. S»c (n. s».r.) 7, p. 398; Torrey
and Gray, Fl 2, p. 418.—Trunk, bark, and wood very similar to that of the last species,
but trunk often larger, and usually even more twisted and knotty, with very numerous
short and stunted branches, which are repeatedly divided into a great many smaller
branchlets; ultimate annual branchlcts fascicled, erect, only o-n' inches long, canescent
or silvery, very leafy at base, rather naked upward, bearing strict, rather compact, paniculate spikes, composed of sessile or usually pedunculate spikelets or glomerules of l\
to G or 8 sessile heads. Leaves silvery-white on both surfaces, crowded at the base of
the branches, and often fascicled on short or stunted sterile branches, nan-owl}- wedge-

a more or less distinct petiole; usually o-(!, rarely S, lines long. Inflorescence interspersed with short and narrow, undivided, cuneate or spatulate obtuse leaves. Heads
of flowers narrow, obovoid, nearly 14 lines long, not much more than half as wide,
with short and obtuse, canescent, exterior scales, and longer, scarious. interior scales,
ciliate on the sides. Flowers in some specimens :>, in others often 1-5 in each head,
all perfect, scarcely more than 1 line long; ovary quite glandular and with the odor
of turpentine.
This is the "Wild Sage" of Utah, and, perhaps, of the whole region west of the
Rocky Mountains, where it seems to supplant the more eastern A. cana. Nuttall, who
first described it, calls it a shrub about a foot high, and as such it appears in the
mountains of Colorado; but in Utah it is the largest and most abundant species,
usually 2-4 feet high, rarely attaining a height of 6 feet, and then not straight, and
with trunks of 3-6 inches diameter; sometimes the smallest bushes have trunks fully
as thick as the tallest ones, short and chunky. East of the mountains, in the range of
A. cana, it ever remains an inconspicuous shrub, lost among the more common species.
Near Camp Floyd, specimens were collected bearing white tomentose excrescences of
the size of a pea, or larger, undoubtedly galls caused by the sting of insects ; the same
have been observed on this species in Colorado.
The other species of Artemisia collected by the expedition were A. Canadensis,
Michx., at Bridgets Pass; A. Ludovieiana, Nutt., at Sweetwater, Bridgets Pass, Round
Prairie, etc.; A. dracuncidoides, Pursh, on the Sweetwater; and A. jnyidu, Willd., on the
Upper Sweetwater River.
CHENOPODIACEJE.
JSARCOBATUS VERMICULATUS, Torrey in Emory's Report (1848), p. 140.
Batis (?)
vermiculata, Hooker, Flor. Bor.-Am. 2, p. 128 (1840); Sarcobatus Maximiliani, Nees in
Fr. MaximU. Trav. Engl. ed. p. 518 {ex Torrey), Seubert in Bot. ZYduny, 1844, p. 753, cum
tab., Lindley in Hooker, Lond. Joum. Bot. IV, p. 1 (1845); Fremontia vermicularis,
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Torrey in Fremont's First Report, 1843, Rept 1845, p. 95, and Fremont's Second Report,
1845, p. 317, tab. 3; Sarcacantlms, Nuttall in PI Gambel, p. 184; Sarcobatus vermicularis, Torrey in Sitgr. Rep. p. 169, in Stansb. Rep. p. 394, in Bot, Whipple, p. 130;*
Pulpy Thorn or Pulpy-leaved Thorn of Lewis and Clarke; Greasewood of the present
travelers and settlers.
This curious and important plant is found on the arid saline plains, principally on
clayey soil, which in the wet season is moist, and on the border of salt-lakes, often covering
large patches, from .below Fort Pierre on the Missouri (Dr. Ilayden) to the Upper
Platte River {Fremont, II. Engelmann), and Upper Canadian (Dr. James) east of the
Rockv Mountains to the plains of the Columbia (Lewis and Clarke, Douglas, Fremont),
Utah '{Fremont, Stan.shury) through the Basin to Carson Valley (//. Engelmann) and
down to the Gila River (Emory). Though dhc >vered and noticed by Lewis and Clarke
(1X04) and collected by Dr. James (1819), this shrub was first described, 1840, by
Hooker, in his North American Flora, from (>re-on specimens, and was doubtfully
referred by him to Batis. A few rears later, it was again described by Nee.s in his
account of the plants collected by the Prince of Neu Wied as a new genus under the
name of Sarcobatus, and very soon afterward, and without a knowledge of the publication by Xces, again by Torrey under that of Fremontia. It is a great pity that this
last name had to give way to priority, though at present a much handsomer and showy
Californian shrub bears Fremont's name, the wide-spread Greasewood of the western
mountains and deserts would more fitly have commemorated the bold and hardy pioneer
of explorers to the millions, who now do or in time to come will know and value this
plant.
The Greasewood forms a scraggy, stunted shrub, 2 or 3 to as much as 6 or 8
feet high; in Utah, it is commonly 3-4 feet high. The stems are scarcely ever more
than 1 or 2 and rarely 3 inches thick, knotty, flattened, twisted, and often with irregular ridges and holes (the scars of decayed branches); sometimes, however, many straight
shoots issue from a single base, j-Hneh thick, MJ straight as to be used for arrows.
They are covered with a. compact, smoothish or slightly roughened, light-gray bark.
The wood is very hard and compact, of light-yellow, in the core light-brownish, color,
with very thin annual layers, in younger plants about J, in older ones J of a line or
less thick. The oldest stems seen showed 20-25 rather indistinct rings, and were consequently so many years old. The numerous smaller branches have a smooth, shining,
branches of two kinds. The sharper and shorter ones are real spines, scarcely ever
more than h-\ inch long; they bear leaves only, or, in the axils of these, female flowers,
and are terminated by a sharp point and never by a staminate spike. The other spines
are branchlets which did bear such a terminal spike, which, after dowering, has fallen
away; they are 1-2 inches long, sometimes even longer, when they are apt to bear
also lateral spines. The flower-bearing branches are very often secondary axillary
productions closely under the sterile primary branch, which constitutes the spine, so
that the spines often appear as axillary to the flower-bearing branches. The leaves are
thick and pulpy, linear, or often narrowed toward the base, flattened or even slightly
* Compare S. Watson's Eevision of the America a

Am. Ac. Arts Sc. vol. 9, p. 82 (1875).
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channeled on the upper surface, and keeled on the lower one, at least toward the base,
leaving a triangular scar after falling off. They are i-l inch, rarely as much as U
inches long, and J line, or sometimes, in the upper half, even 1 line, wide; in young and
vigorous shoots, I have seen the leaves flatter, shorter, and broader, almost lanceolate.
Their surface usually is perfectly glabrous; in specimens from Carson Lake, however,
I find the younger leaves covered with a rough and sometimes branched pubescence.
The leaves are sometimes on the lower part of the branches opposite, but commonly
alternating in f order. The staminate and pistillate flowers are both very imperfect,
but very different in their arrangement and structure: they usually occur on the same
plant, though some plants seem to bear scarcely any but staminate, others only pistillate, flowers. The staminate flowers are crowded into a deciduous spike 01 anient,
terminating the branches. This spike is, before the flowers open, 3-5 lines long and
1J lines thick, and very compact, exhibiting only the rhombic surfaces of the scales;
afterward it elongates to the length of 5-0 lines, showing the deciduous anthers under
and between the separated scales. The spike consists of !>~>-.">.~) peltate angular scales,
pointed at the upper end, which cover :»-f> broadly oval anthers, sessile on the rhachis,
J line long, 2-celled, opening laterally. The fertile flowers are usually solitary in the
axils of the leaves and sessile; in some specimens, 1 find a secondary Bower just below
the primary one, and sometimes even below a branch, springing from the same axil;
sometimes they are aggregated on abbreviated branchlets, forming irregular clusters.
The flower consists of a tubular calyx with an inconspicuous rim, investing the lower
half of the ovary, which is terminated by two unequal subulate stigmas, lateral in
regard to the stem. In the fruit, this rim is enlarged to a broad, circular, spreading
wing, 3-5 lines in diameter, green or sometimes red, which surrounds the upper third
of the fruit. The flattened vertical seed, inclosed in the membranaceous utriculus, is
about 1 line in diameter, and contains a spiral embryo without an albumen, as already
demonstrated and figured by Professor Torrey in Fremont's Report
The Greasewood is found in flower from June to August.
The form from Carson Lake seems to be distinguished not only fcy the pubescence
of the younger parts of the plant, but also by its more squarrose growth, its subdioecious flowers, and its aggregated fertile flowers and fruits; but the Greasewood of other
localities is also often subdicecious, so that when first described, it was considered a
truly dioecious plant.
GEORGE ENGELMANN.
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POPULATION AND RESOURCES OF THE TERRITORY OF UTAH.

A^PP'JtllS'DIX 1ST.
POPULATION AND RESOURCES <>F Till'. TERRITORY (

Camp Floyd, F. 7., March 1, 1 S.V.).
DEAR SIR: I have just asked Mr. Gilbert who would be the best person to ref<
to for a statement of the population of this Territory, and he mentioned you. Now
you could give me such a statement, I uonld feel infinitely obliged to yon. and woul
give you full credit for the same in a report whirl. I expect to make to the (Joveri
ment on this subject. I would like to obtain the number and names of the towns an
settlements, their respective locations, the population of each, the quality and extei
of cultivable soil in their vicinity, the kind and quality of minerals, the saw and grii
mills, factories, and other items of information which would be interesting to the publi
If you could furnish this information in part or whole, you would be doing the publi
a great service, and me a very considerable favor.
Very respectfully, your obedient servant,
J. H. SIMPSON,
Captain Corp* Topographical Engineers,
DR. GARLAND HURT,

Great Salt Lair City.
Dr. Hurt's reply.
SALT LAKE CITY,

U. T., March 5, 1859.

Your letter of the 1st instant requesting information respecting- tin
population, agricultural and mineral resources, &c, of the Territory of Utah
just received; and I would say for the present, that while I distrust my qualinca
DEAR SIR:

WHS,

GARLAND HURT.

Capt. J. H. SIMPSON,
Corps Topographical Engineers. Camp Floyd.

KXPLOUATIONS AHJOSS Till" (iUF.AT P-ASIX OP UTAH.
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There is also a scattering population in this county of about ijou, making the entire
population of the county about 3,(J00.
Farming-ton is the county-seat of Davis County, and has a population of about
1,000, 1 saw-mill, 1 Hourin^-mill, a court-house not quite finished, and about 2,000
acres of land in cultivation.
Centreville and its vicinity lias a population of about 1,000, 1 saw-mill, 1 ftWringmill, and about 2,000 acres of cultivable land, of a quality similar to that at Ogdcn
City.
There are several other small settlements in this county, embracing a population
of about 800; making the entire population of the county about 2,800.
Six miles south of Centreville are the noted Hot Springs, witlj a temperature
but little below boiling-heat, and too well known to require a description at present.
Great Salt Lake City is the county-seat of Salt Lake County, and has a population of about 8,000; several public, buildings, the most imposing of which are the
new court-house (unfinished), the Tabernacle, the church-store, council-house, and
the Social Hall; but, above all these, Hrigham Young's superb mansion and Lion
House tower with quite an oriental magnificence.
The foundation of the Mormon Temple has been laid upon the Temple Block,
and in the spring of 1857 about 300 stone-cutters were engaged in preparing the
materials for the building: but (mysterious air Thtj trays- Of Lord) on the announcement of the advance of troops toward Utah, the sound of the war-bugle succeeded
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the sharp clink of the mason's chisel. The consecrated earth lias been carefullv
restored, and I am informed that no trace of the foundation-work is now to be seen.
If this temple should ever he completed, it will he one of the most imposing edifies
upon the American continent.
There is a cloth-factory, a sugar-factory, a nail-factory, and several flouring-mills
in the suburbs of the city, and about 4,000 acres of fertile land in cultivation.
There are several other small towns in this county, but unimportant, except as
forming- the habitations of the inhabitants of the farming and grazing districts, and,
taken together, afford a population of about G,000, making the entire population of
Salt Lake County 14,000.
Tooele City is the county-seat of Tooele County, and has about 800 inhabitants,
1 saw-mill, 1 flouring-mill, and about 1,000 acres of cultivable land, somewhat inferior
to that about Salt Lake City, but produces fine crops of wheat, oats, melons, and
potatoes.
Grantsville and E. T. City are villages in the same county, and have eaeli about
400 inhabitants, and about G00 acres of land in cultivation, with a saw-mill and flouring-mill in the vicinity of the latter: making the entire population of this county about
1,G00.
Provo City is the county-seat of Utah County, and has a population of about
4,000, 2 flouring-mills, 1 saw-mill, 1 carding-machine, 1 pottery, and about 4,000
acres of land in cultivation in its vicinity, most of which lies upon the banks of the
Timpanogos, and near the shore of Lftke Utah, and is unsurpassed in fertility by any
land in the Territory.
Springville is next to Provo in point of importance, and lias about 2,000 inhabitants, 2 flouring-mills, 1 saw-mill, 1 shingle and lathing machine, and about 2,600 acres
of land in cultivation of a quality similar to that at Provo.
Springville is a thriving village of enterprising people, but the tragical murder of
Potter and the two Parishes, in the spring of 1X57, must ever cleave like bird-lime to
its history.
Spanish Fork has about 2,000 inhabitants, 1 flouring-mill, and about 2,000 acres
of land in cultivation. The land on this stream contains a slight admixture of lime
and gypsum, and is celebrated for tine crops of wheat.
A large proportion of the inhabitants are 1 Janes, living in excavations underground,
poorly clad, but industrious and frugal.
Pond-town has about 300 inhabitants, 1 saw-mill, and about 400 acres of land in
cultivation.
Payson has about 1,000 inhabitants, 1 flouring-mill, and a saw-mill and lathingmachine in its vicinity. It has about 1,500 acres of cultivable land.
Santaquin has about 300 inhabitants, 1 saw-mill, and about GOO acres of land in
cultivation.
Lehi, Lake City, and Pleasant Grove are situated on the northeastern shore of
Lake Utah, and have each about 800 inhabitants, 2 flouring-mills in their vicinity, and
about 1,500 acres of land in cultivation at each place.
. Mountainville, situated in the same neighborhood, has about 400 inhabitants, a
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saw-mill, and about 600 acres of land in cultivation, making- the entire population of
Utali County about 12,400.
Nephi is the county-seat, and the only settlement, in Juab County; has about 600
inhabitants, 1 saw-mill,"l tiouvin.u-n.ill. and about 1,000 acres of land in cultivation, of
a quality similar to that at Spanish Fork.
Mount Nebo, the highest peak of the Wah-satch Mountains, is in this county.
Salt Creek Cation, about 2 miles east of the town, is at the foot of Mount Nebo, and
is composed on the southeastern side of a solid mass of gypsum, more than 2,000 feet
high, which crops out at several points along- the side of'the mountain for a distance
of several miles, showing- the quantitv inexhaustible. Farther up toward the source
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Par-o-wan is the county-seat of Iron County, and has about 800 inhabitants, 1
saw-mill, 1 rlouring-mill. and about 1,000 acres of cultivable land.
Cedar City, eighteen miles below Par-o-wan, has about 2,000 inhabitants, an
iron-manufactory, 1 saw-mill, 1 flouring-mill, and about 3,000 acres of cultivable land.
Stone-coal, iron-ore, and native sulphur are abundant in the vicinity of this
settlement. There is a scattering population in this county of about 400.
Harmony is the county-seat of Washington, has about 600 inhabitants, and about
1,000 acres of cultivable land.
A rich mine of lead-ore has been discovered in this county, near the Vao-as from
which the Mormons undertook to supply themselves during the war with the United
States; but it is said to contain so large a percentage of silver that it could be profitably
worked for that mineral.
The most remarkable event in the history of these two counties is the brutal
massacre of 139 American citizens at Mountain Meadows, in September, 185,7, by
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Mormons and Indians, and the confiscation of their properly to the so-called Oh
of Jesus Christ of Latter-Day Saints.
There are several small settlements in the remote counties, but I am not tan:
with their population and resources.
Owing to the limited amount of water for irrigation, there is but little room
increasing the area of cultivable land at any of these settlements except at Prove
Ogden.
Perhaps the most valuable meadow-lands in the Territory are to be found i
the shores of Utah Lake. Extensive meadow-hinds are also found in San-pete Con
Juab County, and in the vicinity of Ogden in Weber County.
G. HURT.
CAPT. J. H. SIMPSON,
Corps Topographical E >??/'/ixrrs, Camp Floyd.

nis Ins thanks to Dr. Hu

MY DEAR SIR: The statement you have sent me, by the hands of Dr.
of the population, resources, occ, of tins Territory, 1 received last evening
cannot express my thanks too warmly for the trouble you have taken in furni
The statistics you give I consider most valuable, and they will form an in
part of the report of my reconnaissances.
I am, very respectfully and truly, yours,
J. H. SIMPSON,
Captain Corps Topographical lvng'na

Dr. GARLAND HURT,
Great Salt Lake City.
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INDIANS OF UTAH.
Dr. GARLAND HURT.

APPENDIXO
INDIANS OF UTAH.

BY DR. GARLAND HURT.

The following communication from Dr. Garland Hurt, who for several years was
an Indian agent under the General Government in Utah, will be of interest to all who
take an interest in ethnological subjects. I cannot agree, however, with the doctor
in the idea which he appears to hold forth as to the original disparity of the races, and
that any mode of treatment of the Indian tribes which ignores this doctrine, or rather
which is based on the doctrine of the original unity of the race, must be attended with
failure. I know it is the habit of many excellent and scientific men, as the doctor
has done, to leave out in their philosophy a great truth—the greatest that has been
divulged to the world—that the great I AM has spoken to man in his ignorance, and
has given to him certain primary truths, which if he regard, he will assuredly live in
light; but which if he disregard, he will as assuredly walk in darkness himself, and
lead others into darkness. Among these great primary truths, I hold, is the unity of
the race; and before any one, in my judgment, lias a right to disbelieve it, he must
first show that the source of knowledge of the Holy One, the Bible, which unbelievers
have as yet only served to strengthen by their cavils and objections, is untrue, and
therefore unworthy of being received as the grand text-book of individuals as well as
of nations. This'the history of that work through the ages which are gone, its internal
evidences, and its acknowledged bearing on the happiness of the nations of the earth
which have sincerely embraced it, show they will never be able to do. So far from
it, it is the belief of the writer (however it may be the fashion of the mere moralist to
deny it and sometimes to deride it) the greatest specimen of statesmanship is yet to be
exhibited in the condition of a kingdom whose controlling officers shall be like Joseph
and Daniel of Bible history and Washington of modern times, whose only fear seems
to have been lest they should do wrong and run counter to the Divine mind.
Dr. Garland Hurt to CopUiin Simpson.
WASHINGTON, D. C, May 2, 1860.
DEAR SIR : In reply to your inquiries for information concerning the Indians in
the Territory of Utah, I would remark that numerous tribes are designated by persons
living in the Territory, which, in my opinion, are susceptible of the following divisions
and subdivisions, viz:
Utahs: Pah-Utahs, Yamp-Pah-Utahs, Cheveriehes, Pah-Vantes, San-pitches,
Py-eeds.
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Sho-sho-nees: Snakes, Bannacks, To-si-witches, Go-sha-Utes, Cum-um-pahs.
Py-Utes.
Wah-shoes.
The two latter tribes inhabit the country along the eastern base of the Sierra
Nevada Mountains, and are not sufficiently understood by me to enable me to speak of
them in detail.
The San-pitches speak the Utah dialect, and consequently I have classified them
as a subdivision of that tribe, though they are greatly inferior to them in many respects,
and the Py-eeds appear to occupy the same relation.
The Go-sha-Utes appear to be a hybrid race between the Sho-sho-nees and Utahs,
and the same mav be said of the Cum-um-pahs, the difference between them growing
out of their relations to the different bands or subdivisions of these two tribes. These
mixed bands are known as the 1 Kggers, and commonly called Snake Diggers and Ute
Diggers. The Snakes and Utahs proper are well formed and featured, but of a darker
complexion than the Indians of the plains east of the mountains.
They are fierce and warlike in their habits, and have been at war with each other
for scvern 1 generations, and are likely to continue hostile. Each of these tribes are
also at war with other tribes whose territories border on their own. The Snakes are
at war with the (.'rows and Hlnekfeet, and the Utahs with the Cheyennes and Arrapahoes. The}' both, however, profess friendship for the white man. It is the boast of
the Snakes, under a chief named Wash-i-eliee, that the blood of the white man had
never stained their soil.
They occupy the. country bordering on Snake River, Bear River, Green River
and as far east as the Wind River. These bands of the Snakes are well supplied with
horses and lire-arms, and subsist principally by hunting. Formerly, the buffalo ranged
in their country, and formed the principal game; but according to their own accounts,
which appear to be'corroborated by those of the early trappers, these animals disappeared from their range about thirty-five years ago, in consequence of the severity of
the winter, and have not since returned.* At certain seasons, however, these animals
visit the Sweetwater and Wind Rivers, whither the Snakes repair every summer and
autumn to meet them, and this brings them in contact with the Crows, who regard them
as trespassers, and have treated them accordingly, and hence the hostilities between
the Snakes and Crows, which will be likely to continue so long as the buffalo continues
The inferior bands of this tribe, especially the To-si-witches (White Knives), inhabiting the Humboldt River—who take their name from a beautiful white flint, which they
procure from the adjacent mountains, and use as knives in dressing their f
* Note by <
not Denver, when Commissioner of Indian Affairs, addressed a letter to Hon. Alex
ander H. Stephens, Representative in Congress, January 18,1859, in reference to the proposed new Territory, including tbe
gold-region of the Pike's Peak country, in which he says the following in relation to the range of the buffalo : " Herds of
buffalo frequent the plains along the eastern sides of the Rocky Mountains, but none have ever been found farther to
tbe westward. Indeed, there is scarcely any evidence that buffaloes ever crossed that rocky barrier. Their range seems
to have been confined almost exclusively to the great valley of the Mississippi." The governor is here evidently wrong,
for I have seen a number of skulls of buffalo in Echo Canon, and in the upper part of the Timpanogos Valley, all showing that at not a very remote period the buffalo roamed west of the Rocky Mountains. Besides, Fremont, in his report
of his second expedition across the Rocky Mountains, expressly states (p. 144) that the buffalo ranged west of these
mountains up to 1838 or 1840; and the traditions of the Indians, as given above by Dr. Hurt, cert
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very treacherous people; and the Bannacks, Go-sha-Utes, and Cum-um-pahs arc not
much less so. These latter bands are in the habit of infesting the emigration-road
between the Soda Springs and the Bear River and the head of the Humboldt, during
the season of emigration to California; and it is believed, and, I think, not without
plausible foundation, that persons residing within the settlements of Utah encourage
these spoliations by offering a market for the property thus obtained.
The Utahs proper inhabit the waters of Green River south of the Green River
Mountains, the Grand River and its tributaries, and as far south as the Navajo country.
They also claim the country bordering on Utah Lake and as far south as the Sevier
Lake, as theirs.
They also subsist principally by hunting, and have the same traditions as to the
final disappearance of the buffalo from their hunting-grounds that the Snakes have;
and it is their efforts to penetrate into the territories of the Arrapahoes and Cheyennes
in pursuit of their receding game that have entailed upon them a most destructive war,
in which their enemies have the advantage in arms and ammunition, but not in bravery;
for it is my opinion, from a familiar acquaintance with them, that there is not a braver
tribe to be found among the aborigines of America than the Utahs, none warmer in
their attachments, less relenting in their hatred, or less capable of treachery. So
complex is their nature that to trust them it is necessary to understand them.
Owing to the disappearance of the buffalo, and the scanty supply of smaller game,
which is continually growing less, these Indians are occasionally reduced to the most
extreme state of want, and the weaker families are compelled to subsist upon roots,
plants, and insects.
Some of the inferior bands of both Snakes and Utahs are almost continually in a
state of starvation, and are compelled to resort almost exclusively to small animals,
roots, and insects for subsistence.
Among the more vigorous bands, the principal employments are limiting, fishing,
shooting, horse-racing, and gambling. All the labor except hunting devolves upon
their females, who dress their skins, and make them into clothing or lodges or prepare
them for the market. The father holds his female children as his slaves, and demands
a stipulated price for them in marriage. Some of their females are well-featured and
bring good prices, but generally a few buckskins or a pair of blankets will purchase
a bride.
Their females are also excessively addicted to gambling. The mode of gambling
with both sexes is quite similar, a number of sticks being used in place of cards. They
are so infatuated with this arrangement that I have known parties of them to refrain
from eating and sleeping for twenty-four hours at a time, and gamble, with but little
intermission.
Between the Utahs proper and the Py-eeds there is a species of traffic which I
believe is not known among any other tribes upon the continent. I allude to the
bartering of children. So abject and degraded are the Py-eeds that they will sell
their children to the Utahs for a few trinkets or bits of clothing. The Utahs carry
these children to New Mexico, where they find a profitable market for them among
the Navajoes; and so important is it in enabling them to supply themselves with
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blankets from the Navajoes, who manufacture a superior article of Indian blankets,
that the trade lias become quite indispensable; and so vigorously is it prosecuted that
scareelv one-half of the Py-eed children are permitted to grow up in the band; and, a
large majority of those being males, this and other causes are tending to depopulate
These IV-eeds indulge in a rude species of agriculture, which they probably
derived from the .Spanish Jesuits, and perpetuate only as a matter of necessity, and
that in the most primitive form. Their productions are corn, beans, and squashes.
They have no farming-implements, and of course what they thus produce costs them
twice the amount of labor that would be necessary with proper facilities.
The IV-eeds are perhaps the most timid and dejected of all the tribes west of the
Rocky Mountains, being regarded by the Utahs as their slaves. They not unfre(jtieiitlv take their children from them by force. I have learned from the Utahs,
however, that they much prefer obtaining them peaceably if they possibly can; but
when pacific measures fail, some of their men prefer to take them by force than to be
This is the band of Indians who the Mormons say committed the massacre at the
Mountain Meadows in the month of September, 1857; but any one at all acquainted
with them must perceive at once how utterly absurd and impossible it is for such a
report to be true, for 1 feel safe in asserting that ten men well armed could defend
themselves against the largest force that this hand could muster.
Their religious ceremonies are quite simple and primitive, being nearly the same
among them all. They recognize but one God, or Great Spirit, whom they call by
different names among different tribes; but their conceptions of the attributes of the
Deity are generally limited and erroneous. Smoking seems to be one of their religious
ceremonies, and is generally indulged in with great solemnity, especially in their
They are very superstitious, and frequently attribute natural events to supernatural causes, as the changes and eclipses of the moon. Some of them have an idea
that anything asked for on the first sight of the new moon will be granted by the
The sun appears to be with the most of them the embodiment or representation
of the Great Spirit, and supplications are frequently made to the rising sun as to a
rational being. But in all these ceremonies, their conceptions seem to fall infinitely
below a rational comprehension of the object of their adoration, and often developing
an inconsistency not easily reconciled with an enlightened idea of true religious
devotion.
Their family-relations are patriarchal, and the practice of polygamy is indulged.
The marriage-ceremony, being very simple, is often celebrated privately.
In their funeral-ceremonies, the deepest grief is manifested sometimes by inflicting
punishment upon themselves. They will, on the death of a principal person, kill their
horses, burn their lodges and clothing, and not unfrequently sacrifice their prisoners,
cut their hair very short, and refrain from food, in some instances going without eating
or drinking for several days.
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The females of the bereaved family observe the season of mourning with the most
bitter lamentations, and for months after the death of a husband they greet the early
morning with loud and piteous cries. But the warrior scorns to weep, and prefers to
manifest his bereavement by cutting and carving his flesh, which he sometimes indulges to such an extent as to endanger his own life.
They have no literature, and can scarcely be said to have a history of their own
tribes or families. The few traditions that have descended to them are too vague, indistinct, and disconnected to be relied on as a history beyond the first preceding generation.
They are firm believers in charms, legerdemain, and necromancy, and in the management of their sick these superstitious devices constitute their principal treatment,
which their patients submit to with the most unbounded faith.
Each band has its medicine-man, whom they treat with great respect mid partiality.
Among all the tribes of this region there is the same indisposition To habits of
industry, indolence being the rule and industry the exception, and nothing but tinkeenest impulses of necessity can impel them to action.
But this characteristic they, I believe, only possess in common with all the interior tribes of our species, and, with a view to their civilization, is an item worthy of
much consideration-. Intellectually they appear to be as well endowed as most of the
native tribes of this continent; yet there seems to be a want of some of those higher
intellectual endowments which render our own race progressive and so eminently iit
us for the enjoyment of an enlightened government. The discussion of this subject
involves a comparison of the races and invites an inquiry into the causes of the disparity that now exists between them, whether that disparity arises out of mental or physical inequality, or both; to what extent that inequality is capable of retarding their
progress in the advancement of civilization, arts, and science. It appears to be the
opinion of a large number of our modern philanthropists that all beings possessing the
human form were originally endowed with an equality that ever forbids the idea of
inferiority.
With an eye single to this similarity in physical form, they seem to overlook the
mental inequahty, or attribute it to a want of culture ; and hence the misguided zeal
for the improvement of many of the colored races, whose mental inferiority is a fixed
and demonstrable fact, which must ever and inevitably define their position in the scale
of political importance, and renders the idea of their future elevation to an equality
with the Caucasian race utterly preposterous, and can only exist in the misguided wanderings of a perverted imagination. They have shown from their earliest generations
their incapacity for any except the most simple forms of government, such as would
assimilate them to some species of the gregarious animals, whom they approximate to in
this respect and imitate as much as they do the higher orders of their own species.
The conclusions, then, to which we must arrive by this course of reasoning are
obvious.
First. That by becoming the constant recipients of our care and sympathy their
condition is temporarily ameliorated, but only so during the application of that care
and sympathy.
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Secondly. By amalgamation we elevate them at the expense of the degradation of
Thirdly. By coercion they are made subservient to the intellect of the superior
S and made to bear the burden of their own subsistence, by controlling and directing
r physical energies into the channels of usefulness. There is a misguided philan>pv which seems to be constantly directing our energies to the accomplishment of
it in the nature of things is utterly impossible, and which it is the province of
•nl philosophy to correct.
These errors are exemplified in the attempt of our Government, at the expense
nillions of treasure, to improve the moral and social condition of the aborigines of
country, who continue to sink lower in degradation and want, and are annually
inishing in numbers. While a small African colony, in the Southern States of the
f'ederaey, under what some are pleased to style tyranny and oppression, have swelled
powerful nation, infinitely more happy than the Indians or than themselves could
tence of the superior race.
. are infinitely more happy and prosperous than it were
the controlling influence of the superior race; while
minis!ling they contribute to swell the sources of the
Very respectfully, your
GARLAND HURT.

Capt. J. H. SIMPSON, U. S. A.

WASHINGTON,

D. C, May 5, 1860.

DEAR SIR : Your very valuable letter, in relation to the Indians in Utah Territory,
I have just received and read with a great deal of interest. It will constitute an
important portion of my forthcoming report. I agree with you in all you say, except
as to the original disparity of the races, and the impossibility of their restoration to
the same level of physical, mental, moral, and religious condition. The same God
who has for wise purposes permitted the degradation of some portions of the human
family, can also by His Spirit so breathe upon mankind as to cause them, through the
purchased redemption of His only beloved Son, to see each other eye to eye, and to
delight themselves in the common blessings of one united family. This view is perfectly consistent to my mind with the coercion, for a time, of the inferior races to labor,
of which you speak, and which I believe is one of the divinely appointed means to
that end.*
Very respectfully, yours,

Captain Topographical Engineers.
Dr. GARLAND HURT.
Ami f iiiiuhr have added that the history of Cherokees, Creek -

mi] nth.-i' tribes in our
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APPENDIX P.
REPOKT

LANGUAGES OF THE DIFFERENT TRIBES OF INDIANS
THE TERRITORY OF UTAH.
LIEUT. C. H. COLLINS,
TOPOGRAPHICAL ENGINEERS.

-A. !P P E 1ST D IX T?
EJT ON THE LANGUAGES OF T

WASHINGTON, B. C, August 30, 1860.
SIR: Having received instructions from you to Mi-range the several lists of Indian
words which you have collected in your recent explorations, in a form suitable for the
purposes of comparison, I accordingly submit the accompanying comparative vocabulary which I have drawn up, together with a statement relative thereto.
The vocabularies furnish specimens of the languages of the Utes or Utahs, the
Shoshonees or Snakes, the Pi-utrs, and the Washoes, together with a few numerally, of
the I-at language.
The result of an examination and comparison of these languages shows quite a
similarity between the Ute or Utah, the Shoshonee, and the Pi-ute; while the Washoe
is apparently quite distinct in its characteristics.
The few I-at numerals which are given are insufficient for the purposes of classification.
The resemblance of the first three languages to each other seems quite sufficient
to warrant the conclusion that they have a common origin, and that the corresponding
tribes should be placed in the same primary ethnological group.
This classification is based entirely on the resemblance of language, shown by the
vocabulary; it is possible, however, that tribes living in contact with each other may
acquire a similarity of language by the adoption of members of one tribe into the
other. Captives taken and absorbed into the tribe must necessarily have an influence
upon the language. A minute examination of the construction of the language, and
particularly of the declination of the verbs, would be a more accurate method of comparison, but would require more material than we at present possess.
In the ethnological classification of Indian tribes given by Schoolcraft, he applies the name of Shoshonee to the fifth primary group, located, according to his report,
"in the Rocky Mountains, the higher Red River, and the hill countiy of Texas; and
the Shoshonees or Snakes, the Bannacks or Moot-diggers, and the Comanches
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of Texas." If we assign a place in this group to the Utes or Utdhs, and the Pi-utes, it
will extend its area westwardly to the base of the Sierra Nevada.*
Further ethnological investigations may result in ascribing to other unclassified
tribes a place in the same group.
The language of the Washoes appears to bear no resemblance to any of those
given in Schoolcraft's collection of vocabularies, nor does it seem to be at all related
to the Shoshonee.
There is a source of error and difficulty in instituting a comparison between
specimens of Indian languages, which arises from the method of obtaining them. The
vocabularies are frequently obtained from different individual who, of course, attempt
by the use of the English alphabet to represent the sounds of the words as pronounced
by the Indians from whom they are obtained; it is probable if several persons attempt,
in this way, to indicate the same Indian word, no two of them would represent it in the
same manner, or by the same letters; moreover, as the word is uttered in the Indian's
characteristic guttural manner, and there being in an unwritten language no authority
for correct pronunciation, the peculiarity of each individual's utterances is likely to
be perpetuated in vocabularies made from information obtained from them.
There arc several words of different languages in the accompanying vocabularies,
which, though spelt differently, are undoubtedly meant for the same words, or at least
are derived from the same source; in such cases the sounds of the words, as they are
pronounced, generallv bear more resemblance than their appearance as they are represented.
Among the cases of similarity of words from the Ute, Pi-ute, and Shoshonee, we
find Pah, meaning water, to be common to all of them, and it may also be remarked
the same word means water in the language of the Puehlo Indians of Jmea and Old
Pecos, as given in vocabularies previously obtained.!
The words for face, eye, mother, house, sun, ice, snake, with several others, are
common to all of the languages here given, except the Washoe, while there are others,
which so nearly resemble each other as to point to a common origin, if indeed they
are not intended for the same word; these are found in the Indian for nose, beaver,
There are frequent instances in these languages of compound words being formed
by the union of two or more elementary ones; in some of these cases we know the
meaning of all the syllables, or component words; in other cases, some of them may
be recognized, and the meaning of others inferred from the meaning of the entire combination. Allowance must be made for the elision due to the junction of several independent words in a compound one. Pah, meaning water, occurs as a syllable in the
word Pah-emp, which means rain; the latter syllable being in all probability derived
from Too-oomp or sky, thus making Pah-oomp, Pah-emp or sky-water.
Hail is Pah-oo-iimp; ice, Pah-kup; the element Pah, also enters into the words
for otter, beaver, duck, and fish, in one or the other of the dialects here given.
* Since writing the above I have obsei .•,.! t it l'wl W W. Turner has also placed the Utahs and Pi-Utea in the
Shoshonee group ; and has also connected
the same family. (Pacific Railroad Reports, vol. iii.)
tJonrnal of a military reconnaissance from Santa Fe, New Mexico, to the Navajo count! v, in 1849, by Lieut.
J. H, Simpson, Corps Topographical Engineers.
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The notes which arc appended to the vocabulary, gm all the neccss
tion with regard to the arrangement of tli > different lists . f words
ted b^ their
respective authorities.
Very respectfully, your obedient s n-vant,
Brevet £ econd Lin/truant

Topogra

Capt. J. H. SIMPSON,
Corps Topographical En-gin

l comparative vocabulary of Indian words.
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Vocabulary of Indian words—Continued.
Name of tribe.

M—.M*

Bread.....
Pipe, calumet

Pi-U.o.

....

Ipiii..
River ".*."*."V.'.'.'.Y.

Hill'.*.'.'.'.'.'.'.'.'.'.'.'.'.'

g,..,..,,,
Tool1 S-,*>-flO0p" !!!"".."] T,.M-o!,|,'-oot.
Quid-du-ep

Toii-lou-mijv-goli.

\Vhil-!i:lli-i" "!^.'""

Hoi-so-po. '"

i\-i^Jv'..'.'."."'.y.'.'.v. T.-iix'ii."
Wee-hoop-o-ah

, Wah-tel-ak-leh.
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Vocabulary of Indian words—Continued.
Name of tribe.
English words.
Ute or Utah.
Turkey
Fish
White
Black
Red
Blue
Yellow

T-shard
Too-gut
Tchower
£wat
rer
Mali-bat
Mr-poods

...;;;;;;;;

Good.
Bad
Handsome
Ugly--„.

WMha
T„WM

u;-\vitz

Strong
Old

6u-wh»-wee-

Qii?-cheii*;;;;;;;;;;;;;; Tah-hoo-quuiaTi;;;;;
Hye
Too-hooH,ui-dah
Uuga-she-etz
Po-eij-ynVd'ah1;.....
o-np
;;;;;;;;;;;; 0-shy--.ii-dah
Poo-y
Pe-np
Tofc-M..'..;;;;;;;;;;;
Too-a-gunt
Hah-witch-cl"ie-"pah ;".

Mmls-at
:• • kali
• ...n-e-kah ...

DeadL1.!..""".".'.*.....

Death

warm.:..".".".;.;;;;
I

;;;;;;;;;; BSCST^^.:::: Klji?.:;:::
...;;;;;;;;;;;
N^ah1!1!;"?!1^!;;;;;;; \erdi.t;-<;;;;

Ooni
He
We
Ye
They

Shoshonee or Snake.

;

V MT''.!'J,

^

V«,oeh-ro.sl.-.-.

;;.;;;^;;;;
Er-mir;;;;;;;;;;;;;;

Mahpat;;;;;;;;;.;;;;;

That;;;;;;;;;;;;;;; Maich";;;;;;;;;;;;;;;
All
'siiout;;;;;;;;;;;;;;;;;
Many, much
Hung-e
Who
Near
Ac-qui-uog-wa
To-day
Yesterday
Yes
No

Tab-bv
Ker-rrd

"po-^chick';;;;;;;;;;;;;
Ha-ha

;;;;;..;;

Kay-ah

Kods.

Toh
ioii-e
Took-she-wan
Hope....

".*.;; Tiu'k-e
He-he
Tog
Wipi>y
l'i-re-.ue
Kike
sit.---";;;;;;;;;;;;; Kad-de
Woon-e
Ky-e

Eat..'....'.
Drink
Kun
Dance

Tuk-ka

No-ah-gin
Me-ag
Ke-mak
Tin-ne-koo-up-pun

Ton-ic-wer

speak.'...;".;;;;.".;
Love;;;;;;;;;;;;;;;
Kill
Biiry.;;;;.";;;;;;;;
Who is that?

vv...;;;;;;;;;;;;;;;

!

:

O-wid-dah-me-ah-kin .. Me-oh-hoo-gok
Nah-goo-in
Ah-gin-ne-nau-ne-uk... Ha-Ja-ou-sou

1 from Pete (Un-go-hah), a I'te in.
-an, a Shoshonee.

Lem-'i-yah-we.
Go-diug-ah-hah.
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Vocabulary of Indian ivonh—Continued.

w*•*

Shoshonee or Snake.

Uto or Utah.
We-wuds

Mo-mu!-ge.
willow.".'"".'".!.'"'
Un-re-mo.
Tig-reu.

To talk

Vocabulary of Indian words—Continued.
English words.

Ute or Utah.

English words.

Ute or Utah.

Sse"!!!!:!!!!!!!!!!!!!!!!
Eiigie"!!!!!!!!!!!"!!!!!!!!!!
Teh-k'ore.

fit
Toi-tia.

Mniiei,'!......!"'""!""""!

;;'

•'

!

•.

~

'•!!".!;!!!!!!'

To travel!"".*'.".! !!!!!!!!!!!!

Ak-gah-\vod-zee.

Me-an-bi-que.

TaiMtdi.'' "

Me-!,r-<>g!!"'

Man-e-kish.

To glean

!!!!."!!."!!!!!!

Koot-sik-ee.

Qne-'pV
Mike.
Mike-nig.
Ni-o-que.
Na-viish.

To kindle a fire
Tomb

j

To cut ..'.'-"-*."!!!!!!.".'.!.".!!!
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Vocabulary of Indian words—Continued.
English words.

Ute or Utah.
Toi-teo-re-roup-punt.
Pah-gamp.
Soe-neep.
O-wou-eh.

English words.
A few

Ute or Utah.
Nan e ROOS '
Moot-sic.
Quot-tik-ub-bah.
Shan, eep-pah-nt.
Ahp-tab-i.
Etish.

Tsie.

Pe-nun-ko.

-a-ffUuk.

1

Yodes.
Saddle

Kart-e-nump.
Tim-bi-up.
Tang-i-nump.

si-a-kaHe.
Waw-pan-a-kane.
Pove-ah.
A-po-nah.

Ko-puk-age.

Pan-uuk.'
Ah.

Tah-gah-pids.

To-an-ow-er.
Now-ah.
Tah.
To-mun-ter-tah.
Pemo.
Nah-voo.

Peads-guets-m.
Op.

Ki-cho-che.
Pant.
To-bwik-ah.

Par-ang-ah.
Pe-og-o-munt.
Shig-un-tug.

Put-te-ant.
To-be-puds.
Widge-gue-nung.

Tig-i-na-ra.
Tong-oou-yay.

Te-shump.

Sentences in English and Utah.
English.
a

Ute or Utah.

11 this?

Tick-a-boo an-a-ne ah-in«b ?
Tami-i-kotch pe-su-ge-wa.
Um huk-ah-ba pi-qaa f
Tam ko-wi-yos' pe-shaw-ger.
Um-pug-go tam kuhn poo-in-ka.
oo ish pe-sheth-i-na.
Yonder, the other side of the mountain ... Mov-ah inch-kibe quan-ko-up.
Tam-i-tu-eye tiz-u-na-ra.
Tam hov-on kar-re um-now-ah ti-ki.

Yonder, in the middle of the valley

Um an-oke pe-nun-ko-pe-jee f
Um-pug-go-soos mat-och-yay.
Un huk-ah-bah me-a-bitch ahp-to-wun ?
E-bwah su-chock-i-ba tspe-kin.
Huk-ah-bah ko-mush pah-kar-re ?
Morah toi-ter-re-wup-punt inch u-ab.
Ko-mush at poh-kar-re-ah ?
Oo-wah inch we-wuds pen-unk.
Tam ahp pi-qua.
Oo-ash-ah tsho-tik-up mo-gie.
Kats-kar-re-mon-ona tu-pik-wa.
Aug-imon-oketik-ie!
Ahp new-ahp pi-eke.
Pe-nun-ko tu-ege shu-pe-ki.
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Indian numerals.
English.

!

Sh

g!

6
8

10

Washo..

Pi-Ute.

Shoshonee or Snake.

Ute or Utah.

Sacka
Has-sla

Surin

•• W;l! —uit

Man-a-gin
Nah-balt-in
Nah-vah-keb-vc -.

Ar-rap-pah.
To-bal-a-de
To-bal-do-dal-lau ....
To-bal-de-da-bas-ka..
To-bal-de-hel-ma „.. Ah-mo-gne.

Na-pa-he
Toc-et-se-gue
Wo-que-e-gue

rr-ru'......
Toinb-sko-vin...!! .. Slier-wau-it

Loc-a-ino-cbuiu

hulian numerals—Continued.
English.

Ute or Utah.
Shoots s in We

11
1-2
•JO!!!!!!

h.'.'.'.'.'.
40!!!!!!
50
60

rt>!!!!!!

90

NX"vah-man-it! '
Nah"ve kab shu in"
Tats-se-won-mau-it.
-n.ui-^lni-in -.
Sli;ir-am-sbii-in-8hu-in-8hu-in. She-woon-ue-rnan-it.
Sbe-woon-men-do-giu-man-it.

.-

Pi-Ute.
Sumei

se o ke

i->!!!!!!
20!!-!!!

h'.'.'.'.Y.
30
40
50

TO!!!!!!
DO!!!!!!

100

Shoshonee or Snake.
Sher-wiu-do-in-gin.
Wat-tc-iivu-'Ui-in-gin.
I'y-te-tn-ni.-u-do-iu-gin.
Wah-ah-man-it.

Ny-in tom-shu-spingle

1,000.*!!

Washo.
Tey-yak-loc-a-mo-chum.
Heska.
Hel-ma.
Hes-ka-mo-ehum.

Wa-ha-rnau-o-su-naet-se wick .
Wa-ha-man-sit se-wick-it
Hes-ka-te-a.
Hel-ma-nio-chum.
mo-dram.
o-cbum.
JtCeTanoe
Wo-que-se-que-man-o-e

I-at.»
As see to

)o-cbum.

Hear-a-pye.
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APPENDIX Q.

JOURNAL

MR. EDWARD M. KERN
EXPLORATION OF MARY'S OR HUMBOLDT RIVER, CARSON LAKE,
AND OWENS RIVER AND LAKE,

1845.

APPENDIX Q.
OR HUMBOLDT RIVER,

WASHINGTON, September 10, 1860.
SIR : In compliance with your request for information regarding a portion of the
route pursued by the expedition to the Rocky Mountains and California under command of Capt. J. C. Fremont, in the year 1845, I inclose you a copy of my journal,
which you are at liberty, if it will be in any way serviceable to you, to make such use
of as you may think fit.
Truly, your obedient servant,
EDW. M. KERN.
Capt. J. H. SIMPSON,
XI. S. Corps Topographical Engineers.

November 5, 1845.—Whitten's Spring. To-day we parted company, the captain
passing to the southward with a small party, to examine that portion of the Great Basin
supposed to be a desert, lying between the Sierra Nevada and the Rocky Mountains.
The main body of the camp, under the guidance of Mr. Joseph Walker, are to move
toward the head of Mary's or Ogden's River, and down that stream to its sink or lake.
From thence to Walker's Lake, where we are again to meet. I am to accompany the
latter party in charge of the topography, &c. Crossing the mountains near our camp,
we arrived about 1 o'clock p. m. at several springs of excellent water. These springs
spread into a large marsh, furnishing an abundant supply of good grass for the animals.
On the 6th, owing to a severe snow-storm, we were obliged to remain in camp. Having no timber but a few green cedars, fires were not very abundant.
On the 1th we commenced our ascent by a steep and rocky road. The snow was
falling lightly when we started, but before we reached the summit, we were nearly
blinded by the storm. A short descent brought us into a pleasant valley, well watered
by several small streams, and timbered with aspen and cottonwood. This is, really,
a beautiful spot, surrounded by high mountains, those on the west covered with snow.
Crossing a low range of hills, we entered another valley, that takes its waters from the
snowy mountains on either side. The stream, after winding among the grass-covered
hills, emerges into a plain, through which we could see Ogden's River flowing. Walker
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has given this creek the name of Walnut Creek, from one of his trappers having brought
into his camp a twig of that tree found near its head; a tree scarcely known so far west
as this. Camped on Walnut Creek, having made 14J miles.
November 8.—At about 6 miles from our camp of last night, we struck Ogden's RiverIt is about 25 feet wide here and about 2 feet deep, with a tolerable current. Crossing without difficulty, we struck the emigrant wagon-trail. Continuing down it for a
few miles, we encamped a little below where the river receives a tributary of considerable size, coming from the northwest. Made to-day about 14 miles.
November 9.—Still on the emigrant trail. This has proved of great assistance to
our tired animals; they appear to have new life. Met to-day several Sho-sho-nee Indians,
who report three separate parties of emigrants having passed this fall. About four
miles above our camp of to-night are some hot springs, too hot to bear one's hand in.
Walnut Creek empties into the river about 1J miles below our camp. Made 19 miles.
November 10.—Crossed the river several times. At one point, the high, rocky
ridges that bound the bottom came so close to the banks of the river, we were obliged
to pass in the water. The timber is principally cottonwood.
November 11.—We left the river to avoid a bend it makes. Ascending some grassy
hills, encamped at several springs. Bunch-grass plenty; 11 miles.
November 12.—Continued among the hills for about five miles, when we again struck
the river. The country is becoming more open. The hills on the right make a wide
sweep from the river, returning to it again at our camp of this evening, November 13.
On the left bank the mountains are close and high and rugged in their character. Near
our camp cm this bank they make a bend forming a valley, through which one would
suppose the river to flow. The character of the rocks is changing; more bold,
basaltic.
The river presents but little variety, always the same winding, crooked stream.
On the 23d November, we arrived at the sink or lake. This lake is about 8 miles
long by 2 in width ; it is marshy, overgrown with bulrushes, at the upper end. On
the eastern side is a range of low hills at the upper, and increasing in height at the
lower end of the lake. On the western side is a level plain of clay mixed with sand.
The country here becomes more desolate in its appearance. We have been fifteen
days on this river, making a distance of nearly 200 miles. The grass has been generally good. The only timber is a few cottonwood trees and willows; the latter are
in great abundance on its banks, though very small. The river-bottoms vary from 4
to 20 miles in width. Vegetation failing as we approach the sink, the soil becoming
more sandy and sterile. The Indians we first met were better clad than one would
suppose; having also a few horses among them. As we approached the sink, however, they appeared much more indigent and shy, hiding from us on our approach;
raising smokes and other signs of warning to their friends of the approach of strangers.
They belong to the Bannack tribe of Diggers, and are generally badly disposed toward
the whites. Walker was attacked some two years since by a party of them numbering, he thought, near 600; these he defeated without loss to his own party. The loss
on the part of the Indians numbered 16. Walker was engaged at that time exploring
for a route into California, through the Sierra Nevada.
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A curious feature of this river is the number of small streams near its banks and
immediately in its bed. We tried the temperature of one on the H»th instant with a
thermometer graduated to 160°, to which point the mercury rose in a few seconds.
From its situation, forming as it does a long line of travel of the emigrant parties, this
river will soon become an interesting and noted point in this now great wilderness.
Portions.of its immediate bottoms may be capable of cultivation ; but the bare, sandy
bluffs that surround or border it, produce little save bunch-grass, and no timber.
Great numbers of ducks and geese are to be found in this region. A small gray duck
is of excellent flavor. Provisions becoming scarce. Leaving our camp of the 24th
November, on the outlet of the lake, we crossed a low, gravelly ridge, mixed with
heavy sand, for 4 or 5 miles; we then struck a level plain resembling the dry bed of a
lake, extending to a low range of hills on the western side 10 or 12 miles distant, and
from 20 to 25 miles on the eastern side, running in a northeasterly direction, and
continuing east of Ogden's or Mary's Lake, probably connecting with some of the
high ranges visible from the river on the 18th and 19th. As on the plains on the
western side of the Great Salt Lake, the incrustation yielded to the tread of our horses.
Nothing can appear worse than the surrounding country; the glare of the white sand,
relieved only by the rugged t distant mountains, the absence of animal and vegetable
life, make up a whole in the way of dreariness and desolation.
The outlet of Ogden's Lake, after running several miles toward the rim of this
basin, forms a large marsh in the midst of the sand-hills. ()\w animals failing, we encamped among the sand-hills, without grass or water.
November 25.—A couple of hours' ride this morning brought us to the outlet of
another lake, where we encamped, having ridden twenty-five miles. The water in this
stream is running, but is indifferently good. The banks are from 8 to 10 feet high;
growth willow. Sand-hills on either side. On the east runs a low rocky range, beyond
which are ridges and peaks of higher mountains. About eight miles below us this
stream forms a large marsh, hidden from us by sand-hills. Walker tells me that its
waters are extremely disagreeable. I found skulls of the natives killed here by Walker's
party some ten years since. The emigrants turn toward the California Mountains from
the sink of Ogden's River. After a noon halt and rest to our animals, we crossed and
continued down the river, camping near the lake.
November 26.—In a southeasterly direction nine miles along the border of the lake.
For 30 or 40 yards about its edge in width is a thick growth of bulrushes. It is a very
pretty sheet of water; Various kinds of fowl in abundance. The greatest length is about
11 miles. On the eastern side runs a low range of burnt rock hills. The lake is
bounded on the west by a low range of mountains; about midway on the western side
a stream enters it. Slightly timbered; probably cotton wood.
November 27.—In a southern course, over a level for about 3 miles, then crossing
a low ridge of sand and burnt rock down an open ravine, leading into a larger
plain, we made camp among the sand-hills, at some Indian wells of bad water, thoroughly impregnated with sulphur. These wells, with a little trouble, could be made
a good watering-place; but, as they now are, it was with the greatest difficulty that we
could procure a sufficiency for our animals. There was plenty of good bunch-grass
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about camp; no fuel but greasewood. Continuing our route over low, heavy sand-hills,
we rejoined Captain Fremont at ourplace of rendezvous, Walker's Lake. He had reached
that point four days ahead of us, having traveled over a mountainous country, finding
in his route plenty of grass, water, game, and Indians; the latter very shy, not being
accustomed to the sight of white men in their desolate country. The river of Walker's
Lake is a fine, bold stream, 30 to 40 feet wide, with considerable current, timbered
with fine large cottonwoods, its bottoms covered with a luxuriant growth of grass, wild
peas, and rushes. We had anticipated a glorious feast of fish on our arrival at this
point, from the glowing descriptions Walker had given us of great quantities of fine
salmon-trout which frequent the river and lake. In this, however, we were doomed to
disappointment. The fishing season being over, " Cairo hoggi" was the only reply
we could obtain to our many signs and inquiries after the finny tribe from the few Indians that still lingered about the lake.
To-morrow (November 29) Captain Fremont leaves us again, this time to take his
old trail of 1843, while the main body of camp will continue down the eastern slope of
the Sierra Nevada, which Walker had discovered when exploring this section of the
country some 10 years ago. We will remain here 9 or 10 days to recruit our animals,
as many of them are exhausted.
December 8.—Once more took up our line of march. During our stay at our camp
on Walker's River the weather has been clear and cold. Thermometer at sunset 23°
above zero, and at sunrise 4°. The river frozen hard; it lias been a strange mixture of
winter and summer. The Indians are of a much lower grade than any I have yet
seen. They are, however, very friendly. I visited some of their huts near the mouth
of the river. They had some very pretty decoy-ducks, made from the skin of those
birds, neatly stretched over a bulrush float. There were four or five old women hovering over a fire of a few willow twigs of six or eight inches in length. I thought if
the personification of witches ever existed, these were of them. Their withered bodies,
almost entirely naked and emaciated, their faces smeared with dirt and tar, the dull,
idiotic stare of their eyes, trembling from cold and dread of our intentions toward
them, rendered them to me the most pitiable objects I had ever seen. A couple of
children, nestling close to the fire, showed more the signs of wonder in their countenances than fear. Some of these children, notwithstanding the hardships of their lives,
only dependent on grass-seeds and the few fish they can catch, any large game
being unknown hereabouts, have really lively and interesting countenances; but the
expression leaves them with youth; their future, being one of continued privation,
soon dulls the light of the eye, and the face becomes heavy and stolid in expression.
It was at this camp we have made our first essay on horse-meat. Throwing aside all
antipathies I, with the others, enjoyed our meal. On this river, with but a couple of
exceptions, is the only large timber we have met since leaving the Timpanogos. Traveling three miles on the river and about twelve on the shores of the lake, we made
our camp among some low sand-hills. A range of burnt rock hills extends a few
miles further back, while on the opposite side of the lake the dark mountains come
bluff to the water's edge. No fuel but greasewood and grass. We longed heartily for
the fires of our last ten-days' camp, the weather being excessively cold.
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December 9.—Camped near the head of the lake. No grass : the water exceedingly
bad and salty. Charley, (our cook,) to improve (?) the alreadv horrid taste given
to our coffee by the bad water, added some grease-wood or other noxious weed, giving
it a flavor too unsavory even for appetites as keen-set as ours. This lake is about
twenty-two miles in length, and eleven or twelve in the widest part.
To the
eastward of our camp runs a valley. About twelve, miles down it Walker save he
found springs of good water and an abundance of good grass, the .springs forming a
small lake. To-night the horses, driven to desperation by their bad fare, a large number of them eluding the vigilance of the guard escaped to the other side of the lake,
where they were found in the morning, having discovered somewhat belter grass than
^e had at our camp.
December 10.—Leaving camp we traveled up a valley leading from the southern
end of Walker's Lake, a little east of south; at about eight miles we crossed a low
ridge, heavy sand and scattering bunch-grass. Traveling up the general direction of
a ravine, in a southeasterly course for about six miles, we made camp late at some
springs near the foot of a basaltic rock ridge.
December 11.—Continued our route down the valley in a southerly direction. Walker's trail of two years ago passed to the left of our camp three or four miles. Passed
several wells dug by the Indians, but they were dry. Also, a large corral or pen made
of sage and cedars for the purpose of ensnaring deer. Continued about six miles into
the mountains by a rough and broken road. Were unable to find water. In the evening we encamped among some of the largest sage I have ever seen. This gave us an
abundance of fuel, and also served us in constructing pens about our different campfires as a protection from the cold. We soon forgot in slumber our lack of water
Here we killed our last beef, if what was left of the animal could be dignified by such
December 12.—To-day we obtained a fine view of the great Sierra Nevada from the
far north till it faded on the distant horizon far to the south of us. This bold and rocky
barrier, with its rugged peaks, separates us from the valley of California. We are to
travel along its base till by its lessening height it will offer but a slight obstacle to our
passage across it. To the southeast and east of us mountain rises beyond mountain
as far as the eye can see. Descending by a break-neck road we reached, toward
evening, a small valley, where we made camp. We found a portion of the sand leveled very smooth and some willow hoops lying about, with fresh signs to convince us
that the place had not long been vacated by a party of Indians.
December 13.—Still among the burnt rock hills, interspersed with grassy valleys.
Descending into a large, open, grassy valley, we fed upon the dry bed of a stream that
has both wood and water six or seven miles farther up. Camped at a large spring that
spreads into a marsh.
December 14.—Traveled down the same valley. Water rises and sinks, breaking
through a rocky ridge to the east; rising again in several cold springs at the entrance
of the gap, runs a short distance and forms a stinking lake. Crossing the ridge by an
Indian trail, we came into another valley watered by a fine warm stream, in which I
took a delightful bath. Good grass and plenty—quite a treat for our tired animals.
61BU
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The boys brought in some roots they had found near a couple of Indian huts, the inmates having fled at their approach. The root was of some water-plant of good flavor.
They were plaited together in ropes, something after the manner of doing up onions
at home. Our old cook at fault again to-day, boiling a large piece of rosin soap
in our coffee. Rather unlucky just now, when coffee is coffee.
December If).—The same water of yesterday still finds its way into another valley
more to the east. We crossed into this. Its greatest length is from north to south.
On the eastern side is a high chain of mountains, about the height of those on eastern
side of Utah Lake. The mountains throw out some small streams, which sink before
they fairly reach the valley. The road in the forenoon of to-day broken and sandy.
We have gained four days on Walker's route of 1843, from camp of December 10 to
this place. A better route lies to the right of our road.
December 1(5.—To-day struck < hven's River. It is a fine, bold stream, larger than
Walker's. The same chain of mountains hounds it on the east, while on the western
side rises, like a wall the main chain of the California Mountains. Our rations are
becoming extremely scant. The men being all on foot, they feel their appetites much
quickened by the additional exercise of walking. A few more days we hope will bring
us to the land of plenty.
Dccem\>er 17 and 18.—Still on the river; obliged to keep some distance from it on
account of a large marsh. Wild-fowl in abundance. Walker went in search of some
salt, which he found, incrusted to the thickness of a quarter of an inch on the surface of the earth. The Indians are numerous here, though they keep out of our sight.
They are badly disposed. Colonel Childs had trouble with them here. They shot
one of his men. Walker's party killed some twenty-five of them, while on his side
some of his men were wounded and eight or nine horses killed.
December 19.—Camped on lake near the mouth of river. Grass poor Ducks and
geese plentiful.
December 20. Traveling down the lake. Main California Mountains close on our
right within half a mile of us. This lake is somewhat irregular in its shape, lying
north and south; is about fifteen miles long, the widest part about seven miles. On
the western side there are several capes. It is surrounded by high mountains. Water
strong, disagreeable, salty, nauseous taste. There are Indian fires among the rocks
within half a mile of us. None ventured nearer. They appear to be well supplied
with horses, judging from the quantity of sign. Along the route of to-day we crossed
several streams coming from the mountains, some of them dry; all slightly timbered with cottonwood.
December 21.—Leaving lower end of lake, we passed among some sandy hollows,
falling into a larger ravine leading south. Passing a good camp for grass and water,
the hollow narrowed, bounded by hills of minutely broken black rock, opening afterward into a large [.lain: camped at some springs on the slope of the main California
Mountains ; grass, fresh and green, owing to the late rains. To-day we met for the
first time the yuca tree, nicknamed by the men "Jeremiah," in lieu of some better
title. These trees have a grotesque appearance, a straight trunk, guarded about its
base by long bayonet-shaped leaves; its irregular and fantastically shaped limbs give
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passed to -day Child's each e\. where, on a ccount of his animals tail
to bury t
intents of hi s wagons . ana >ng wh ich was a complete
Decs mber 22.—Passed to-day i . sailfc-lake, half a mile Long a
wide; lea vino- this, we tur aed up a large i hollow, for about four m
mount ains, judging from tl
At this po •hit tl tere may be i i pass ovt
trails join
ogether here >. The a sea it , howe «rer, is very steep, ai
visable n< )t to attempt it, c air anima lsnol : being- in a condition to m
periments 1. Si 0 we continu ed our r< •ate in a so utherly direction, a
of the nvounT; tins.
December 23 and 24.--Still ami >ng tl
. On the 23d, a mi
nbeau, Strac Ispeth, ai id \V hite w< 3re sent back in set
pack. A
r
J Ldie mule was loade
on the ev enin< r of the 24th , With th< • anii nal.
valuable carg< 3, sugar and L coffee, i villi some <:>f the ''possibles,"
? of the many ravines in t
nule had wa ndered u
White. '
the Indiai is we- re discoverei I, they w. ere sitting v ery coolly among tl
had drive ll the > mule, divid ingthes!)oils; there were- three of them.
had made 1 a ji ist division, but the c otlee was to them perfectly use
d it, with
ready cb irred
use. Tli- e up< bibles" sh; .red the same ;°feteg as the eatables. ",<
blanket and an overcoat. Being three in their partv, and being nimble to divide these
things equally in any other way, one had taken the blanket, and tearing the coat in
two, gave a half of 'it to each of the others. On our men showing themselves, they
fled precipitately, leaving the property behind. Collecting and re-arranging the pack,
arrows, a large sack of sage-seed, about as'digestible as sand, and a small sack of
a dark chocolate color.*
Our Christmas was spent in a most nnehristmas-like manner.

Our camp was made

here in great abundance, furnishing us a plentiful supply of fuel. The camp-fires
blazed and cracked joyously, the only merry things about us, and all that had any
resemblance to that merry time at home. The animals, on account of grass, were
guarded about a quarter of a mile from camp, higher up the mountain.
December 25.—Christmas day opened clear and warm. We made our camp today at some springs among the rocks; but little grass for our animals. Dined to-day,
by way of a change, on one of our tired, worn mules, instead of a horse.
Turning from our camp of the 25th into the mountain by an easy ascent, and
over a somewhat broken road, arriving on the 27th, on the head-waters of a river.f
Continuing down this stream, on the 28th we made camp at its forks. This is the
appointed place of rendezvous. There are no signs yet of the Captain. Our pro*I have seen the same dish atii
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visions have entirely" tailed; save the few remaining horses of our cavallada, there
was not much prospect of obtaining fresh supplies. To have killed these would have
been to deprive us of the means of transportation of our eifects and the results of the
expedition, in case we are not joined by Captain Fremont in this place. A party of
Indians visited our cam]), from'whom we traded a colt. The hunters brought in a few
small deer, the meat extremely poor. A small piece of vension, with as much cold
water as one could drink, furnished breakfast, dinner, and supper in one. We became

beautiful valley, about six miles' in length, and well-timbered with pine, cedars, and
cottonwood, while the mountains which surround it are of the usual growth of the Sierra,
the majestic redwood, etc. The river is a bold stream, coming from the, northeast.
The Indians inhabiting this region are of the most degraded class, entirely naked, and
with scarcely a sufficiency of fond to sustain life. I was amused at coming suddenly
on a half a dozen of these characters; being armed, they, probably having a dread of
pistols, immediately commenced crossing themselves in the most devout manner, at
the same time muttering "Christiano, ('hristiano," the probable extent of their Spanish,
hoping to avert any evil intent we might have had toward them.
Since leaving Walker's Lake we have traveled through a country having a few
pretty spots, but for the most part a sandy waste, broken by short chains and isolated
mountains. Bunch-grass is found among most of the sand-hills. Water, save in the
rivers, is not to be had in anything like a sufficiency. Pinon and willow are the principal timbers. From our camp of December 26, toward the south, as far as the eye
could reach, lay a continued plain of sand, relieved only by an occasional hill of
burnt rock rearing itself above the level, adding, if possible, to the desolation of the
scene, with no game, save now and then a hare, and perchance a stray goat
Lizards are here in abundance, and form the principal food of the hungry natives.
At our camp the weather has been extremely fine, warm, and sunshine. On the 13th
of January there was a severe storm of snow and sleet; a shower followed that soon
removed all appearance of winter from the valley, but the mountains retained this,
January IS, lS4o'.— liaised camp and traveled about five miles into the mountains,
stopping for the night at the hunters camp, in a pretty valley; snow about two feet
deep. An abundance of the most beautiful timber, live-oak, pine, redwood, &c.
January 19.—To-day we reached the summit; snow 2£ feet deep. From here we
had the first view of the much-wished-for Valley of California. It lay beneath us,
bright in the sunshine, gay and green, while about us everything was clothed in the
chilly garb of winter.
On the 21st January we reached the valley; our descent was rough and broken;
the mountain well watered and densely timbered. Among the foot-hills are beautiful
groves of live and other oaks, clear from growth of underwood; the fine grass gives
the country the appearance of a well-kept park. We passed two Indian villages; the
huts were built of tule' or bulrush. The men entirely naked; the only covering the
women possessed was a kind of petticoat made of tule\ The country is much cut up
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by gullies. The weather is warm like spring, the voting grass and some few flowers
just nutting forth. Notice a small blue flower particularly verv abundant.
Crossing several small streams that find their wav into the groat Tulare Lake, we
encamped, on the evening of the 26th of January, OH a fine bold stream.* The whole
country is well watered, and capable of high cultivation. Oaks and willows in
abundance. The riverf heads in the Sierra Nevada, running in a west, a little south,
and then in a southerly direction. Walker thinking to make a cut-off at the bend, we
were obliged to spend a most uncomfortable night at some holes of water, amid a storm
of cold rain, with no fuel save a few willows.
January 28.—After searching in vain for the river, we camped, at 9 o'clock at
night, among the foot-hills of the Coast range, without grass, water, or fire, having
traveled through immense fields of old tule, the horses sinking at almost everv step as
deep as their bellies; having to be hauled out only to sink again, owing to the loose
rotten soil. This has been the most tedious day we have had since we entered the
valley, and particularly trying to our animals in their present weak state. Cloudy and
rainy all day.
January 29.—Leaving our miserable camp of last night 'early this morning, we
struck a northerly course, passing a large dry creek timbered with cottonwood, over
a plain destitute of vegetation (the grass and shrubbery having been destroyed by the
wild horses), we made camp on a large slough. J Manuel, to-day, killed a fat wild
horse—as acceptable a thing as could have happened, as we were out of meat, and had
been so for two days. /
January 30.—Continuing down the slough for four or five miles, we struck a bold
stream—the San Joaquin. It is heavily timbered with oak and willow. Wild horses
and elk begin to show themselves.
February 1.—Jim Connor and Wetowa (two Delawares) tracked a large grizzly
bear to his thicket. The wdiole camp prepared themselves for the attack: after
much difficulty, he was killed. This animal was one of the largest size; he must have
weighed at least 900 pounds. This acquisition to our larder enlivened the spirits of
the men, and mirth abounded at the various camp-fires that night; the song and joke,
the accompaniments of plenty in the wilderness, could be heard everywhere.
Continuing up the valley toward Sitter's fort, on the 6th we arrived and made
camp on the Calaveras, a tributary of the San Joaquin. Messrs. Fabbol and Walker
started on ahead to hear if they could obtain any tidings of Captain Fremont. They
returned again in the evening in company with Big Fallen, an old mountaineer, known
more commonly by the sobriquet of "Le Gros." From him we learned that the captain was at the pueblo of San Jose* with the rest of his camp. The next morning
Fallen and Walker started for the pueblo to give him intelligence of our whereabouts,
while we would return to the crossing of the San Joaquin to await further orders.
Yesterday Jim Secondi (a Delaware) killed another bear, the counterpart of the one
killed on the 1st instant.
* The Rio Reyes, or Lake Fork,
t Walker mistook this river for t
t This slough, at
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February 11.—To-day we were joined by Carson and Owens, at the crossing.
Crossing the river in boats or rafts, made of title'.
February 15.—To-day we met a party of the boys with fresh horses, sent out to
meet us. We passed through the pueblo of San Jose'. The country between the pueblo
and the Calaveras is beautiful, and well suited for cultivation; the streams are well timbered with different species of oaks. The flowering season is commencing, adding
great beauty to the plains, by their variegated colors. The mission of San Jose is
about twelve miles from the town, situated at the foot of a mountain, on the road from
the crossing of the San Joaquin. It was formerly one of the richest missions in the
upper country; it presents now but a poor appearance, and shows the evil resulting
from the removal of the padres, whose posts were replaced by rapacious "administradors"
of government. The building is very large and built of adobes; the roof is of tilesLong rows of adobe buildings, one story high, used as the dwellings of the native converts, are now in a most dilapidated condition, scarcely affording shelter for the few
miserable Indians who still cling to those hearths, where they had been raised, by
the kindness of the founders, to something like civilization. The remains of the gardens and vineyards show the care and labor bestowed on the grounds by the fathers.
Opposite to the mission, on an eminence, is the Campo Santro; the entrance to it is
surmounted by a large cross. From here we can see an ami of the bay of San Francisco. The pueblo of San Jose is a small town of some 50 or 60 houses, most of them
in a very crumbling condition, showing the slothful habits of the people. We arrived
about noon at the " Laguna farm," where we rejoined Captain Fremont, who was
anxiously awaiting our arrival. Both parties were again united, without any serious
accident bavin- happened to either, and both had had their -hare of hard times.
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APPENDIX R.

The original manuscript journal of Padre Escalante is said to be in the archives
of the city of Mexico. A manuscript copy is in the possession of Peter Force, esq.,
of Washington, D. C., to whom I am indebted for the inspection and use of it. Below
is a summary of the narrative.
On the 29th of July, 1776, F. Francisco Atanacio Dominguez and F. Francisco
. Silvestre Velez Escalante, accompanied by seven or more other persons, left Santa Fe, X.
Mex., crossed the Rio del Norte at the pueblo of Santa Clara, and followed, by way
of Abiquiu and the Rio Chama, what is now known as the "Spanish Trail/' This is
the great route from Santa Fe to Los Angeles, Cal, &c.
I have not had time to translate his journal, and plot in detail his route from
Santa Fe to where he struck the Rio Dolores, but- have examined it sufficiently to
satisfy myself that he followed almost exactly the same route that Capt. J. N. Macomb,
Topographical Engineers, lately traveled over, and which the latter has surveyed and
mapped. Up to this point on the Rio Dolores, both Escalante and Captain Macomb
were on, or at least close to, the "Spanish Trail," crossing the Rios Navajo, San Juan,
las Piedras, Florido, Las Animas, La Plata, Los Mancos, &c, at or near the same places.
The point above alluded to on the Rio Dolores is so remarkable that there can be
no question of its identity. The river rises in the Sierra la Plata, and flows southwesterly until it reaches this point, whence it makes a sudden bend at a very acute
angle, and runs in a direction not many degrees west of north until it falls into Grand
River. At the sudden bend above mentioned there are also some extensive and interesting ruins of an ancient Indian pueblo, which are pointedly adverted to both by
Escalante and Captain Macomb. Here the routes of Escalante and of Captain
Macomb diverge, and Escalante follows the Dolores for many leagues down stream.
Then leaving it and going northeasterly, he comes upon a small stream, which he calls
the San Pedro, ami which tails into the Dolores a few leagues to the westward; he
follows it up stream for a short distance, and then taking a still more easterly course
gets on to the Rio Francisco (so called by him), a considerable affluent of the San
Xavier (Grand River), and which enters the latter some ten leagues to the north. He
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follows the right bank of the San Francisco, but leaves it before he reaches its mouth,
Fscalante states that the Yutas rail it "Tomiche," and he also says that, in the year
17<;;>. Don Juan Maria de Ribera came to the San Xavier at a point a little below the
in Xavier as being formed by four smaller rivers or forks (of
his crossing-place), and this corresponds remarkably with the
id River, Smith's Fork, and another large fork, all of which are
a as coming together a short distance above Escalante's supposed crossing
It seems evident that, after crossing the San Xavier, he follows up
stream a different fork from what we call Grand River, but which fork he considers'
the main river, or San Xavier. The mouth of this fork is indicated on the map of
Captain (Junnison's explorations. After having followed this fork for many leagues a
little east of north, Fscalante comes upon a large " rancheria" of Indians, and procured from them a couple of guides. Hence he travels northwesterly until he arrives
at the San Rafael, quite a large river This is clearly the Blue River of our maps, the
main fork of Grand River, and which ought,therefore, to have been so called,instead
of the smaller and more southerly branch which goes by that name. He fords the San
Rafael at a place where it separates into two branches (probably forming an island),
and in other respects describes the locality in such a manner that it might easily be
recognized by a person acquainted with the river. From the San Rafael to the San
Glemeiite (now called White River) his course is about northwesterly, and thence
nearly west to the Rio de San Buenaventura, which he crosses at a very remarkable
ford. This, together with its neighboring landmarks, he describes most minutely.
The San Buenaventura of Escalante is evidently Green River, and he strikes it in
about latitude 40° 19', and some 12 or 15 leagues above the mouth of White River, coming from the eastward, and the Uintah River from the westward. He travels down the
right bank of the San Buenaventura to within a short distance of the mouth of the
Uintah (which he calls Rio de San Cosme), and then strikes westwardlv over to the
latter, and follows its northern bank until he crosses what is now called Duchesne
nv River

Fort
After leaving this, and making his way* with great labor westwardly through the
Wahsatch Mountains (to which Fscalante does not give any particular name), he
descends into the more level country at the southern end of Lake Utah, and goes to
that lake which he says the Indians call "Timpanogo."
Of this lake and its vicinity he gives a very particular description. He speaks of
the rivers that enter it, and of its connection by a narrow outlet with a much larger
lake, or body of lakes, to the northward, which are eery mlt, &c; but this large body
of salt water he did not visit.
After spending a few days among the Lake Indians, or "Timpanogotzis," Escalante bends his steps southerly and comes to the Sevier River, which he calls Santa
Isabel. He then travels westerly some fifteen or more leagues, in the salt plain through
which the river runs, and then leaves it in order to follow a southerly course again,
and without coming upon the salt lake or marsh, which he is told that it enters, and
subsequently leaves to run westwardly.

San Buenaventura;
latitude 40° 19'); but he
because there was so nine ll Irs,
tura where we ero ssed the s latt
many affluents, su<ih as the• San
miente, the San Cosine, the San Damian, ami manv
smaller rivers bel ow the a for
id crossing place (all of which would increase
rater
immensely the voh
bre it could reach the point where Fscalante struck
the Santa Isabel). So far
s saying that the Santa [sabel debouches into the
Pacific, he merely
learsay, that it enters a salt lake and emerges from
tes!"
it to run westwardly.
His course is now southerly along plains and good traveling-ground until he
gets into about latitude 38° 40'.* Here, for the first time, he alludes to the fact that
the original intention of the party was to reach Monterey, Cal., but that, in consequence of the lateness of the season (it was the 7th of October) and the increasing
coldness and inclemency of the weather, he judges it impossible to reach Monterey
before the winter sets in with great severity and exposes them to perish bv cold and
starvation. He therefore persuades his companions to abandon the idea of traveling
to the Moqui villages, and thence back to Santa Fe. In pursuance of this plan he
continues southerly, passing the spring of San Jose (which is probably the same that
is so called at thi/dav, and which is near Paravan), and soon after gets upon a small
river which he calls the Rio del Pilar (most likely the Santa Clara of Fremont and
others). This he follows for some fifteen or twenty leagues and then leaves it, running
southwesterly. Continuing on his southerly course he gradually gets as far down as
about latitude .'56° 20', meeting occasionally with Indians, who sometimes mislead him
and sometimes give him useful though confused, information respecting the distance
of the Colorado River, and the direction in which to find a ford. After traveling a
very circuitous route (and living on the meager fare procured from the Indians, for
the provisions of the party were entirely exhausted), first southeast, then north, then
northeast, then southeast, he gets into the immediate vicinity of the tremendous canons
which inclose and radiate from tin- Colorado. He now follows up stream, the direction
of the river's course, searching for a ford. This course is here north and then northeast. Twice he gets down to the river and tries to cross it, but without success; but,
canons and cliffs, and bein- compelled to kill'several horses for food, he finds the ford
and crosses the river on the 8th of November, in about latitude 37°, and somewhere
between longitude 111° and 112° from Greenwich. With the exception of still having
ford they ascend aimer a canon to the high table-land and find good trails all the way
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to the Moqui villages, where their wants are relieved. Hence they have no further
trouble in reaching Zuni (where there is a mission) and then Santa Fe, by way of
Acoina, on the 2d January, 1777.
It may be interesting- to know that Escalante found the Moquis opposed to
Christianity, which had at one time been introduced among them, but from which
tliev had apostatized. He had some lengthy interviews with their headmen, and tried
to persuade them to return to the fold, and to submit to the Spanish government; but
although they displayed no hostility, and, on the contrary, were quite friendly and
hospitable, they did not show any disposition to come to Escalante's terms, any further
than in what might be advantageous to both parties in the way of trade.
On his outward journey to Lake Utah, and again, when lie is homeward bound,
but still to the westward of the Colorado, Escalante inquires of the Indians whom he
meets whether they have heard of any padres (meaning the Padre Garces), or of
any Spanish, coming from Monterey to the Moqui villages; but the Indians either
know nothing, or are unwilling to say anything about the matter. After crossing the
Colorado he does not allude to the subject any more, and the reason for this seems to
be, from certain remarks that he makes, that the Moquis were displeased with the
Cosninas, their neighbors to the westward, for having brought to them (or allowed to
pass through their country) the Padre Garces. It became therefore useless and impolitic for Escalante to say anything about his brother padre, from Monterey, after he
had crossed the Colorado, and was in the vicinity of the Moquis.
All this settles the point, it appears to me, that the expedition of Garces to the
Moquis had taken place previous to that of Escalante, and that the latter knew of it.
Humboldt states that the expedition of Garces was in 1773. So far as we know, and
as indicated on a copy of a map that was found in the archives of New Mexico,
Garces did not go further eastward than Moqui, but returned to California, The copy
of the map above mentioned is in the Bureau of Topographical Engineers, and is
dated 1777.
Escalante's journal is written with great precision and clearness, every day's
courses and distances arc stated, the topographical features minutely described, and a
good deal of mineral and botanical information added.
The two padres, Dominguez and Escalante, went on a pacific mission of discovery and propagation of Christianity among the Indians; their companions were
evidently actuated solely by worldly motives. It was with great difficulty that Escalante and his brother padre could prevail on the rest of the party to give up the idea
of going on to Monterey. They had undoubtedly been considering this—the exploration of a route through to the Pacific coast—as the main object of the expedition, and
looked forward to this route as a source of great future advantage and lucrative speculation.
As a matter of special interest I have subjoined a literal translation of Escalante's
description of Lake Utah or "Timpanogo."
"At the northern part of the river San Buenaventura there is a range of mountains, which, according to what we ascertained yesterday, extends from the north to
the southwest more than sixty leagues, and which in breadth is at most forty; where

JOUKNEYISGS OF FATHER ESCALANTE IN 1770.
we crossed it, it is thirty.
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In this range, and in the westerly portion of it. and in hit.

of Santa Fe, is the valley of our Lady of Mercy of Timponocnitzis, surrounded by the
crests of mountains, whence issue four middle-sized rivers, which water it until* they
enter the lake, which lies in the middle thereof.
" The area of the valley is in extent from southeast to northwest (b) 16 Spanish
leagues, which are what we speak of in this journal, and from north to southwest, 10
or 12. It is level, and, with the exception of the marshes, which are found on the
margin of the lake, is of a very good quality of soil for evcrv kind of -rain. < )f the
four rivers that irrigate it, the first or most southerly is that of Hot Springs (Ilin dv
A/jiius Cidk'utes), and. in its wide-spreading meadows, there is sufficient irrigable land
one, and having more water, might support a good large ' poblacion,' or two middlesized ones, with an abundance of land, all open to irrigation. This river, before it
(Miters the lake, divides into two branches; on its banks, besides cottonwood trees, there
are large alders. We called it the Rio de San Nicolas. Three leagues and a half to
the northwest of this comes the third, and the intervening space is composed of flat
meadow-land, the soil of which is good for grain-crops. It is more copious than the
two preceding streams, has larger groves of cottonwood, and meadows of good soil,
with enough of it irrigable to support two, or even three, good 'poblaciones.' We
were in its neighborhood on the 24th and 25th of September, and we named it ' Rio
de San Antonio de Padua.' We did not visit the fourth river, though we saw its cottonwood groves. It is to the northwest of the San Antonio, and there is in this direction much level land, and, so far as we saw, good: and, therefore, several 'poblaciones'
might be established there. They told us that this stream had as much water in it as
the others. We called it the Rio de Santa Ana (c). Besides these rivers, there are in
the valley manvgood springs of water, and numerous streamlets that come down from
the mountains. What we have just said about the settlements (poblaciones) is to be
understood as allowing to each one more land than would be absolutely necessary for
it, for if merely one square league of arable land were assigned to each 'pueblo,'
there might be established in the valley as many 'pueblos' of Indians as there are in
New Mexico; for although in the forementioned directions we gave it a certain
extent, it is larger; for to the south, and in other directions, it has very extensive
bays (angulos), and all of them containing good soil. Throughout the whole, there is
good and abundant pasturage, and in parts there grow flax and hemp in such abundance that it appears as if it had been sown artificially; and the temperature here is
pleasant, for after having suffered considerable from cold ever since we left the river
San Buenaventura, we felt warm everywhere in the valley, both by night and by day.
Besides these magnificent capabilities, there are found, in the mountains that surround
it, plenty of wood for fuel and timber, and many sheltered spots, water, and pasturage
adapted'to the raising of large droves of cattle and horses. This is as regards the
north, northeast, and southeast: to the south, and southwest, there are two other wide
vallevs, also full of abundant pastures, and with plenty of water; to one of these
reaches the lake, and next to the latter there is a large piece of the valley strongly
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impregnated with saltpeter. The lake is six leagues wide by fifteen long-; it runs to
the northwest, and bv a narrow outlet, as we were told, it communicates with other
much larger lakes. This one of the Timpanogotzis abounds in every kind of good
fish, geese, otters, and other amphibious animals, which we had no opportunity of
seeing. (>n its shores dwell the aforementioned Indians, who live upon the abundant
fish-supplies of the lake, whence the Sabuagana Gutas call them fish-eaters (Cornepcs<-tt,h>s). Besides this, they gather on the plains seeds of plants, and make a sort of
gruel {atole) with them: although they add to this the hunting of hares, rabbits, and
sage-hens [,,air»ms\ of which there is a great abundance. There are also buffaloes
not far to the eastward, but the fear of the Comanches prevents them from hunting
them; their dwellings are a sort of huts, or 'jacalijos,' of osiers, of which they make
also baskets, and other necessarv utensils. Their dress manifests great poverty; the
most decent which they wear is a coat or shirt (sar/o) of deerskin, and big moccasins
(botas) of the same in winter: they have dresses made of hare and rabbit skins. They
speak the Yuta language, but with a noticeable variation of accent, and even of some
words. They are good featured, and mostly without beard. They are found inhabiting most parts of this Sierra to the southwest and northwest—a great many tribes of
the same nation, language, and docile disposition as these lake Indians, out of whom
might be formed a populous and extensive province.
"The names of the chiefs contained in the sena? above referred to, are, in their
third, who is the same as our friend Silvestre, Panchucunquibran (which means the
orator or speaker): the fourth, who is not a chief and is the brother of the principal
chief, is called Pichuchi.
'-The other lake with which this one communicates is, as they informed us, many
nogotzis asserted to us that when any one rubbed a part of his body with it he would
feel an itching sensation in the moistened part. On its borders, they told us, there
dwelt a numerous and peaceable nation, called Paguampe, which, in our language,
means throwers or slingers (crhi^rrns), which nation speaks the Comanche language,
and live upon herbs, drink at the springs and streams of good water that are found
around the lake, and have their huts of ' sacatef' and earth (which must be their
roofs). They are not considered enemies by the Timpanogotzis—so it was said—but
ever since a certain time when they came 'together, and a man was killed, there has
not been the same good fellowship as before. On this occasion the Timpanogotzis
entered by the extreme point of the Sierra Blancha (which is the same as that where
they are) by a route north quarter west from their country, and by this same route
they say that the Cemanlos also make their entrances, which do not appear to be
very frequent.*
" The Timpanogotzis call themselves thus after the lake, which they name Timpanogo, and this is a name peculiar to it—for the name or word by wliicli they designate a lake is usually 'Pagariri.'"
*Tbe whole of this last phrase is v.

s, 1 suspect that for Cemanl
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Notes to the above description:
(«) Escalante's stated latitudes are not to be depended on: his observations must
have been made with very rough instruments. His courses and distances, however,
are remarkably accurate when compared with our maps.
(b) Escalante's courses appear to be magnetic. The variation at the present day
is about 17° east
(c) This was probably the Timpanogos River of the present day. The others
have various names, such as Spanish Fork, Salt Creek, &c.—P. H.
PHILIP HARRY,

Bureau of Topographical Engineers, Washington, D. C.
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limosus, Mud Catfish

J.

412
39G
397
397
401
419
389
396'
387
386,387
422
390
405
415
408
85

........."
400
...400,401
400
400,401
400,401,402
401
401
401
401
401,402,404
401

404*407,412
41o
.".'.413,416
.lT4^
".'."'.'.
425
w, .joH
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Animals—Continued.

Rhamdia

41-2, 415,
387,389,390,391,

..167,169
..209,211
.215,217
..221.223

chrysops
UntttaB, striatal
Rock-fish

390.391,
390,

..243,247
. 337,339
..375,377

Salmon-trout

Semotilus
Serranus
Shals
Silnri.-lithvniu
Silimmhr ....
Silurus
limosus
nebulosus....

Sornbinse
Sphyrrena
Synechoglanis

426
426
426,428,429
426
415
415
386
414,416

Teleocephali
Teleostei
Thoracici

386
...
396
404
405
squamata....
Toad-fish
Trichidion
Trichomycterini
422
Trichoniycterus
Trout
....76,78,109,110,136,153,386
400,401
White Perch
397
Goat
Gophers
Hares
494
wild
Mosquitoes
Mountain Sheep
Mule

485
484
64,121
86

Pony

Rate

94
142

Rabbits
66,77

Abbot, H. L
172,173,175
Abert, J. J., Col. Chf. Top. Eng
10,148,171,220
Agassiz
357,414,415
Anderson, W. Marshall
16,17,136
Antisell, Th.
307
Artedi
411
Ashley
16,17
Audubon
414,430
Ayres
401
Bache, A. D., Sup. U. S. C. S
26,169, 193,204,224
Bailey, Joseph C
43,72,83
Baird, Spencer F
6,9,375,377,395,404
Beale
23,234
Beane, Geo. W
35,48,54,118
Beckwith, E. G., Capt., 23,24,25, 47,50,53,63,64,136,
233,238,308,316,324
Bennett, Clarence E
43
Bigelow

441

Blainville
274
Blake
279,304,307,309,312,323
Bleeker
387,388,408,416,422,423
Blodgett
239
Bonneville, Capt
14,16,17,19,20,23,87
Brandegee
440
Breckenridge
220
Brewer, Chas
250,311,323,324
Brevoort
390
Bridger, James
16,17
Brier, Rev. J. W
23
Bryan,Lt.,33, 41.219 2:,3. 2.".' i. 2< • 1. 272,276,280,285,290
Cabeza de Vaca, Alvar Nunez
15
Campbell, Albert H
17,25,27
Campbell, Robert
16
Canby
, 146
Champlin, Stephen, Capt..

Authors—Contii]
Chapman, A. 1
Childs
Chorpenning..
Colton
Collins, Lt.-..

...10,162,465,467,469
343,362
71,217,218
52,250,299,324

Crosman, Geo.
Couch
Davidson
DeKay
Deippes
DeSmet
Dodge, Fred't

I, 394, 411,415,416,422
347,351,353
388,394,422,423

, 31. :;:.

Dominguez, Francisco Atanacio
D'Orhigny
Dougherty
Douglas
Drexler
Duncan
Egan, Howard

171
13,489,492
348
139
446
272
65
58,59,61

Humphreys
Huntington, Lott..
Huntington, O. B ..
Hurt, Dr. Garland, i

Engelmann, Geo., Dr., ..9, 30, 31, 57, 59, 400, 4:53, 435. 447
Engelmann, Henry, 5, -. 33, 37, 43,, 09, 81,116,139,143
167,169,17.=
12,343,344,366,
13,5.
Escalant6, Padre, i
i, 9,13,14,15,16,!

Fahbol..
F.-ndlor .
'.395
Fitzpatrick
17
Floyd, J. B., Sec. War
7,25,42
Font, Father
14,15,16
Fontinelle
17
Force, Peter
6,9,14,489
Forney, J., Dr
34,35,38
Franklin, Sir John
223
Fremont, 6,9,14,17,19,20,21,22,23,25,27, 41, 64, 85,87,
96,159,160,162,220,234,238,271,289,292,294,
298, 299, 316, 326, 343, 344, 366, 446, 460, 480,
484,486,491
Gabb, Wm
443
Gammel
139,141

Johnston, A. S., Bvt. Brig. Gen., 7,25,34, 36, 41,42,43, 49,
67,119,132,134, 139, 142, 113, 114,217,218,250,298,
299,300,324
44,148,223,224
395
6,9,18,21,22,34,475

Kane,Dr
Kennicott, Robert
Kern, Edward M

W

342,344

Laeep.Me....
Lancaster ...
Lee, William
Leidy, Josepl
Lewis, Capt .
Linnams.
Loring, Col..

Lynde, I., Mai -

Marcy,Capt
Martinez, Felix.

159,162,1
>, 304,351,353,355,3
26,95,234,2

Page.
Authors—Continued.
McCarthy, Charles S., 6, 8, 44, 46,73,76,80,81,107,108,
109,110,113,127,377, 406,410,421
Meek, 5,6,33,34,37,247,248, 251, 253, 251',, 268,274,275,
276,277, 280, 282, 288, 290, 291, 292,293,308,310,
331,332,333,337,339,342,343,344, 345,346,351,358
Mitchill
23,387,390,422,423
Monk
23
Moore, J
180,204
Morton
341
Muller, John..
385
Murchison
.
345
Mnrry, Alexander, Lieut., 10, 43, 44,47,49, 50, 58, 59,63}
72,81,86, 95,103,108,117,127,128,131,132,134,142|
144,145
Narvaez, Panfllo
15
Nees
446
Newberry
256,279,334,440
Nicollet
'.
238
Norwood and Pratten
341
Nuttall
435,436,442,444
Ogden,Peter
•
18
Ord,E. O.C., Capt
14
Owens
486
Paine, W. H
225,226
Parko, Lieut
15
Payte
80,81,88,89
Phelps, W.W
174,181
Pope
279
Porter, Fitz John
41, 43,132,133,134,141,142,146
Porter, Rockwell
24,34
Pratten
256
Provost
16,17,136
Pursh
444
Putnam, H. S.,Lieut., 8,28,41,43,59,81,95,108,128,134,
145,159,163, 225,226. 227 229. 230
Kafinesque, C. S., 391,395,410,413,415,416,422,423,428,
429,430
Reese, John, 27,48,54,66,78,80, 82,84, 86,87,88,91,94,
103, 104,105, 106, 107, 110, 112, 113,115,119,125,127,
133,142,143
Richardson
Ritter, Carl
Rose.G
Ruggles
Ryland,K

Schiel.-'

394,395
69,70
303,304
298,299
181,250

299,324,359,372
343
467,468
L
223,224,227
Shellenberger, M
22
Shnmard, B. F
251,253,255,256,272,279,281,346
Simpson, James H., Capt., 4,5,6,10, 37,41,42,43,44,68,
88,95,108,132,133,134,141,142,143,146,147,148,151,
152,161,163,164,165, 170,217, 220,226, 228, 233,241,
245, 265,294,296,309,319,338,339, 347,356, 359, 360,
366,385,395,406,410,421,435,451, 455, 459, 460,464,
468,469,471,472,477
Skinner
17
Smith, C.F., Col
43

Authors—Continued.
Smith, J. L. K., Lieut., 8, 43,44,59,70,95,132,133,142,
143,159,163,395
Snyder, J. R.,Maj
22
Sowerby
345
Spencer, George E
220
Stansbury, Howard, Capt.. 16. 23. 2-. 17.159. 23^,249,
266,272,273,277,284,285,289, 291,292,299,300, 309,
312, 313, 316, 324, 327, 340, 446
Steptoe.Col
24,25,45
Stevens
237,239
Stevenson
112,113,116,119,127,133,112,113
Storer
388,394
Sublette, Capt
16,17,342
Suckley, George
"... 403,419,424
Swainson....
415
w,G.C
251
inck
388
Thomas, Lorenzo, Lieut. Col
49
Thompson, T. A
96,97,107,108
Tolleck, Samuel
16
Townshend,D
..'
22
Torrey and Gray
435, 436, 444,446, 447,455
Turner, W. W
468
Ute, Pete., 37,63,67,68,70,74,77,80,81,83,86,87,103,106
107,112,113, 1L6. 119, 121. 126, 129, 131, 132,139,142
Valenciennes
387,390,394,415, 422, 430, 431
Vasquez, Col
17
Velez
13
Von Beckh, H. V. A
8,44
Walker, Joseph ...18,19,21,23,87,477,478,479,480,481
Warren.G. K.,Lieut., 10,19,20,161,247,249,260. 26ri, 272,
274,291,294
Watson, S
443,446
Wheeler
359
Whipple
161,226,234,279,304,323,441
White
359
Williams, Thomas H
180,204,220,322
Williamson, Lieut
14,21, 33, 312
Wislizenus, Ad
183,316
Woodruff, I. C, Capt
42
WTright, W. W
265
Young, Brigham
298
Young, John J
8

lad Lands
247,282
iasin, Carson River
33
Colorado
303
Utah ,7,8,9,13,11.16-19,21 -25. 27,29-33,93,98,100,
169,175,176,182,189, 199. 206, 219, 220, 221, 23:;,
:•- •: 303,314,325,337,339,344,350,
351,360,406,436,446,477
Great Western
20
Humboldt River
Lake Sevier
Mojave River
Owen's Lake
subsidiary
WTalker's Lake

'.

*..

33
32
33
33
32
33

Belgium
Black Head
Bluff, Moore's
O'Fallon's
Perpendicular
Pine
Scott's
259,262,2G4,205 200.207,2. 133,
Brick
Bridge, Platte

.280,

Columbia
Brown's Hole
Bnttes or table-hills
Island
272,276,277
Medicine Bow
Red, 206,268,274,275,276,280, 281,282,284,342,.
356, 357

:;.>.

Avocet

380

Floyd, 4, 5, 7, 25. 20. 2-. 29.33. 30, 38, 41-46,48, 49,
51, 52,55,57, 58,62,64,71, 85, 89,91,93. 91. 95,
97,99,103, 111, 112, 11'. 120. 121,120, 127, 129,
131, 132, 133, 134, 135, 139,141, 142, 143-140,
148, 152, 154, 155, 159, 102, 104,105, 166, 109.
170, 171, 174-184, 189, 190, 192, 190, 198,200207, 211, 213. 217, 218, 219, 223, 221. 227. 233,
234, 248, 289, 299, 300, 304, 310, 313, 323 324,
325, 326, 327,340,341, 345, 369, 370, 371, 377,
378,379, 380,381, 440,445, 451, 455
Supply
140
Willet
380
Canon, Black's Fork
155
Carson
102,103
Carson River
304,336
Cbapin's
125
Cbelly
224
Clarke's
144,145
Coal Creek
139,140,141,213
Dry Creek

327

Corpus Christi..
.299.:
79,109,151
117,153,164
118,119,121,153
113,312,332,333
-136. 155, 206, 217,219,309,310,
327. 330.:: 11.3 19, 368,369,370
213
120,121
9 Clay Creek .
Wan-a-ho-nnpe

i, 91,103,104, 152,153,212,322
239
7,26,2:', 111. 220

Deseret
Eastport
Farniington
4o2
Fillmore
61,62,117,118,126, 454
Florence
252
Folsom
99,100,101
Geuoa,or Reese's Ranch, 5,9,25,26,29,42,58,64, 65,87
88,92,93-99,101,102,103,104,107,108,133,143,148'
152,153,159,160,162,164,175,176,177,179,192,197^
199,202,204,207,212,219,220, 223,224,226, 227,229,
249, 378

5,77, 78,110, 111,'151
.204,205

Cascade, Beautiful .
>, 143,145
Lake
Laramie..
La Salle..

Arrapene...
Cho-kup ...
Cuitzapamic
Go-ship....

Panchucnnquibran ...
Pichuchi
Quanarrah
Sinneroach
Tar-a-kegan
Tatisgobbets
Tintic
Toy-ap
Wacca (Walker)
Wan-a-muc-a
Wash-i-kee
Wa-sho
Child's Cach6
Chimney Rock
China
Cities:
Abiqniu
Albuquerque
Apalachicola
Auraria
Benicia
Breckenridge
Bngham
Buffalo

494

35
126

jj

35
37,93
34,460

227,259,264,266,379
236

489
4,6,9,492
226
220
100
220
452
3,91,92,103,152,164,212

Cedar
CeHtreville

452

Maysville
Mendota
Milwaukee
Monterey
Mountamville
Mount Nebo
Nabojoa
Naples
Nephi
New Harmony
New Orleans
New York

404
234
239
14,15,16,18,20,87,486,491,492
453
454
14
333
23 299 454
430
400,430
239

Ogden Hole
,
452
Omaha
252
Oraybe
4,6, 13. 14, 15.16
Parovan
23,324,454,491
Payson
23 453
Pembina
*
234
Philadelphia, 174,193,195,196,197,198,199,200,201,202,
203,204,205,291,294, 338,385
Placerville
21. 26. 93, 91, 95.:»-. 99,100,101,105,122
Pleasant Grove, or Battle Creek settlement, 88, 89, 104,
134,135,136,152,153,212,453
453

Pond-town

Ragtown
Reese's Ranch (see Genoa).
Richmond

92,107,108
254,369

l-'.-i-K.— C -..in itin.

lVt.oplulin

I'hillopli .1 ,
l'll..ll..lij,-s.

Oak Poiut
Sulphur
Sulphuretted hydrogen

Trachytes
Trachytic rocks

Tufa

300,301,323,454
317,318

303,306
49,82,89,127

infusorial

336

21

Moqui villages
491,492
Mormons, 35,62,118,138,146,217,218,220,299,300,454,455,

Black
84,85, 115. 3i- 319. 32:'.. 335
California
18,20,479,482
Champlin, 29, 30, 47, 48, 92,126, 128, 130,131,
154,211,313,328,329,330
Goose Greek
22,61,92
Granite
47,51,328

Island

column

Rattlesnake
269,270
Rocky, 19,20, 22,23, 26,30,34,35,98, 133,141,
169 188,217,220,235,238,239,247,248,249,
259,267,268,269,270,271,273,279,283,284,
301,309,310,326,341,348,381,407,436,441,
442,445,446,460,462,467,477
Se-day-e, or Lookout, 28,29,78,79,80, 81,82,
83, 88, 89,91,92,106,107,108,109,110,151,
153, 164,212,304,306,334, 379,380,436,442

Magnetic dip
Intensity
Perturbations

Somma

Navajo country
65 BU

226,227,229
226,227,228
147,224

Meteorological observations

43,181

Atmospheric precipitation

$256,316

Vapor
elastic force of

184
185,187,193.202, 807

Organic remains, catalogue of
Ornithology

**3
268,209,270,271,286
329
-••

368
375,377

P.
Park
Middle

Bryan's
Camp Floyd
Cochatope
Daggett's

Lowry

173.

Hygrometrical observations
176
Relative humidity
187,192,193,191.197.205,207

312

Medicine Bow
271,311
McDowell. -128,130,154,213,306,328,330,336

Trinity
Wind River
MountDavis

166
165
165
169

Lunar observations
8,43,59,113
Barometrical and meteorological observations, 43,167,

114,138,295,301,316,318,332,334

Missions, Spanish

251.25

Astronomical
113., 157, 159, 161. 162.
Equal attitude of sun's limb
Comparison of chronometers
Computations of altitude
187,

llasting's

133,268
26,220

249,269,270,280,281,283,292
65,132,211,213
42
96,212

24,49,58,63,64,65,94,211

Johnston's, 19,22,46, 47,96,97,98, 102, 103, 131, 142,
151,154,211,212,219,220,328,336,368,369

333

335

35,461,468

Sangre de Cristo
Shortcut
Simpson's

42,438
7,44,48,49,74,94,211,329
78,110

.;-. Sum h, vx 20, i 16,

->j:;, •> i;. •> is, 20-, -jr.n, 2:0. 271,
284,286. 2S7.2-'.>.2'.»0. 2111, 311, 4:50

-JO?,

Summit Spring
SpringCafion
Tah-e-chay-pah
Uintah
Wahsatch
Walker's
oak, Antelope
Camp Floyd
Floyd's
Laramie
Tike's
Pilot
Triple
Union
tu
aius, Laramie

353,354
118
20,21
217
23
18,21,23,486
379
46

444

dracuncnloides
frigida

445
445

Aspens
Quaking
Balsam
Barley
Batis vermiculata
Beans

Box-elder
Bullberry
Cactus

Cummingii
horripilus

45,445
108,114,119,140,287,477
290
92
92,135.140,452
445
462

viviparns
436
Cedar, 36,48, 53,55, 57, 60, 62. 63, 71. 76,77,81,82, 91,113,
114,115,116. 117, 11-. U'J, 120. 121, 125.12!'. 130,
131,287,322,477,481,484
Dwarf
50,141
Scrnb
....30,45,95
Cereals
92,118
Cercocarpns ledifohns, Mountain Mahogany, 31,57, 82,
92,117,119,120 322. 135
Cereus
436
cwspitosus
438
Engelmanni
440
viridiflorus
440

437,439
439
437,439

Whipplei

439

Kphcdra pedunculata
31,76
Fir
55,117,118,119,121,125,138,140,141
Fremontia
446
lir
445
Gooseberrv
57,92
Grapes
92
Grass, 45,46,48,49, 50, 51, 56,57,58,59,60,61,62, 63, 65,

BuffaloBunch-

267
55,68,73,78

Salt68
Sedge321
Wire321
Greasewood, Sarcobatus vermicularis, 30,31,45,47,50,
51,59/73,78,83, 84,89,122,123,154,321,445,446,447,
480,481
Hamati
439

138
142
74

437
437

papyracanthns
pubispinus
Simpsoni

272,444

cana

307
445
444

Cotton
322
Cottonwood, 87, 89, 104, 108, 121, 138,141,477,478,482,
484, 485
Currants
...110,114,117,118,138

184
268,269,273,277
220,284
21
127
28,51,55,120,121,154
15

Apples
92,135,322
Aprioot
135
Aitrmisia, Wild Su-o, 30, 36, 38, 45, 46, 47, 49, 50, 51,55,
56, 60, 62,63,65, 73, 75, 76,78,81,83,84,94,
111, 114, 115, 118, 154, 182, 286, 299, 321,
444,445, 481

tridentata

Plants- Continued.
Charcoal
Chenopodiaceie
Composite

papyracantha
Maple, SugarMelon
Oaks

437
138
135,453
138,485,486

-

Oak,LiveOats

484
92,140,452,453,454

Opuntia

436
erinacea
fragilis
hystricina
missonriensis
var. albispina
var. trichophora
pulchella

...
441
442,443
441
442
442
442
443

var. Vtahensis
Parsnip, Wild ...

Piiion
Potatoes

Ill

G6
92,135,388
\ U8. 63. ->. 92, 96, 100,119,120,138,268,
287,316,322,484
326
92,108,110,117,121,484
92,135,146,452,453, 454

P«lpy Thorn
Rabbit-bush

446

Redwood
Root-crops

484

JjJJ
Rye

321

', 251,258,267,268, 234,286,299, 303, 321,:
Turnips...
Vegetable*
Wheat....

: i;.-.'. l
135. 1
.Ml. 1
117,138,140,484, 485
482,483
Pond, Rush143,144,295.2%,306
l'rairie. Kaunas
Kansas.
326
Round, 133,134,137,138,139,140,142,143,145,164,
201.211
17.326,377,445

Los Mongos
Navajo
San Antonio de Padui
San Joaquin
San Juan
San Rafael

American

Athabasca...
1'..•..!. l-,82. '

239
....35.37,38,113,151,211,332 3,33.
,129,131,132,151,154, 211, 213, 219
123,124,125,126,154,213
r, 28,33,49, 60,63,64, 68,73,76,116,
316,331,332, 339,340,341,349,350
?, 60,117,118,119,151. 211.213. 304,

Calaveras
Canadian
Canoncita Bonito..
91, 92-94, 102
306,308.319,
Colorado Chiquito .

short-out Pass
1 Uomas, 15, 48, 50,126,127,154,211,213,325,
Too-muntz
63,115,116,151,1
Tots-arrh,or Co-shoot, 88, 29, 33, 51, 58,55

Little

Gila
Grand

_ Page.

|

..14,19,239,446
23, 26, 35, 42, 141,220, <•146,461,489,490

1
|

290-292,299-301, 343,378, iW9, 410,460,461

j
219,238,295,296,31 14,310. 317,326, 342,371,45:!,
480,495
28,37,93,96
42.213, 217,292,296-299.490

[ f nraboldt, 6, 7/9,13, 18-22, 24, 25,27, 28,34, 35,1
41, 42, 50, 52, 58,61,63,64,65,66,67,91-94,11
151, 152, '233, 341, 347, 377-381,460,461,475, \\
5,184,211,314,327
,286,291,294,344
..251,342,371,372

Wabash

"U

.227,266,377-380
l :;: 3160,162,164,2(17.212,227, 301,318,323,335,336,
441,443,480,482
Wa-sho
sber, 19,21,28,143-146,156,164,206,211,213,286,
287,294-298, 301, 304, 305, 314, 326,329,334-33(5,
343,372
liite, 26, 42, 133, 217,220, 247,260,262,265,282,

, 238, 251, 300, 309, 344,

Wind

Kort Kearney, South Pass, and Honey Lake
Hasting's
Humboldt River and Carson Valley Kinigrni
Las Vegas and Los Angeles
Mormon
118,119,1 , 122 i

, 260. 263. 265-26H. 273, 275, 276, 280283,285,290,378,380,424
146,227,234,266,273,275,27:
i, 34D. 311-313. :?.-,.-,-:•.:.-, 366, 309. :!T2,

Parley's Park
Provocation
Salt Lake City
Simpson's
SouthPass
Wagon
Rocky ridge
Route, Beckwith Railroad
Echo Canon
Fort Smith

377,380,442
260,262,264,270,280,377, 379

iver

155,211
137
2!>2, 294, 30.1
294
41
62,118
270,871,272,274
2'Xi
145
__"...
236
133,141,324
26, 38, 91, 92, 94,95,108

x, or Malade .

San Pedro
Sandy, Big
Little
Santa Clara

439
227,381,419
377
35 93
>, 23,26,28, 36,125,126,298, 490,491

j

Settlements:
For

k

134,135

Sierra tie Sal
Sierra Nevada, 5,6,8,13,18,19,20,21-25,27, 28,30,33,3£
44, 62,65,85,86,91-100,101, 102,160,169,175, 182, 1
197, 199, 212, 219, 220, 233, 243, 247, 248, 249, 301,!
307, 308, 316, 322, 32:2, 329. 3::c. 377, 378, 379, 380, t
468,477,478,480,481,'
Sierra la Plata
Sinks
315,
Hmnboldt River
McCarthy Creek
Mojave River
Ogden River

64,92,
286,

...0.^71, 202. 207, 2-0, 321
3,97,123,131,135,257,313
50,59
56,68,73,75,81,257
50,71,78,114,115,118,202
45,47
262
267
239
60,68,315

316
131,142,154,164,213
316
U.30. 125. 154,164,213,329
106,152,153.151
207

Good Indian, 30,1

..S-. 301, 310, 317, 152. 493
112,113,153
132,133,142
.286,300,301,316,318,325
290,380
47,380
.122 123 154. 164,207,213

.....960,341,343
454

Florida

15,442

Illinois
346,351,395
Indiana
351
Iowa
251,309,353
Kansas, 26, 169, 170, 227,243,247,248,251,256,258,273,
276,278,282,298, 341, 342,351, 353, 368,369,370,371,
373,381,419
Kentucky
404
Louisiana
15
Maryland
391
Middle States
417
Minnesota
234,237,238
Missouri
20,37,236,251,258,351,353
Nebraska, 169,177,187,192,206,237,238,248,249,251,25(5,
259,260,280,281,289,286,291,292,294,343, 351,353,
365,421
Nevada
91,192,227,229,301,443

111,151.153
316
318
133,143

164,213
151
,164,211,312,319,329,334
111,153
.131,1-12.154,164,213,306
62,63,164,227

Dakota
Deseret

New Mexico, 15. 31. 3.7. 51. <>:i. 175, 217,224,239,279,314,
351,436,441,461,464,493
330,340,340
351
19,22,34,37,93,237,238,268,286
300

New York
Ohio
Oregon
Pennsylvania
!

Texas
237,255,279,467,468
United States
274,313.348
I'tah, 6,7,8, 9, 23. 24. 25. 31. 3 1. 30. 37. 41. 42, 43. 52. 53,55.
91, 93, 99, 132, 133, 134, 136, 139, 142, 144, 14(5, 162.
164,165,166,169,170,174,175,178,180,182,183,184
189,190,193,198,202,207,217,219,224. 225 231 .'!.. |
248,249,272,286,298,300,301,303,307,308, 314,316
319.322.323 326, 3-14 349 :',(> 377,378,379,380,381,
410,433,442,445,461

States and Territories—Continued.

1.364,367,373

Phelps
Pilot
Toll-rates
Thornburg's Ravine..
Trails:

.Alkali
31,84,85,105,106,153,212,335
Antelope, 29, 32, 55, 56, 119, 120, 121, 151, 154,164,
207,211,213,227,330,379
Knell
114,115, 153.213. 332,345,368,369
Iintt.\ 60. 61, 62. 112. 113, 115, 116,151,164,211,213,
306,330,331.377,437
California
484
Carson, 5, 7,9. 24, 25. 29, 32. 41. 12. 43, 48, 51,58,64,
78,95,99,103,104,106,108,143,170,175,176,
177,179,192,199,204,207, 217, 223, 226. 227243,247,249, 301, 315, 336, 380, 446
Cedar, 45,47, 50,134,135,183,184,189, 313,327,328
Clear Creek
438
Coal Creek
219
Corn Creek
35
Crosraan
32,52,121,154,213,330
Desert
370,440
Dodge
107,108,151,153,212
Dry Flat
84,212
Eagle
91,152,153,212,306,329, 334, 336
Green River
31,133,139,247,249,286,290,299

115,213,331
379,381

I, 151, 164, 207, 211,
330,370,439
.46,48,131,154,213
Pott's Creek
219
Reese
78,79,109,110,212
Round
60,331
Ruby, 24,29, 46,52,54, 58, 62, 64, 66, 68, 107, 118,
157,164.21;
I 155,369,370,
371,378, 380,381
Rush. 25. 29, 45, 46, 47, 48, 123,126,129.131. 132,
184,189,213,328,377,379,442

Salt Lake, 31,130,184,189,289, 312, 316,
San Pete

28, 35, 42,298,299,300,30!

Skull
47,48,131 211 328,377,379,380,381
Spring
56,57,78,151,164,811,330,334,381
Steptoe,29,32. 57-62, 117.118, 12i», 121,151. 153. 164 ,
211,213,330,368,370,371, 377, 378,379,380, 441

Tuilla
Utah
Walkers

184,324
31,36,135, 137. 143,327
29,32,86

212
196.198 20if-2li3. 206. 2U7 212

