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GENERAL SKETCH O¥ THE ROUTE.

Our operntion: have been coufined to a belt of country bordering upon the paraliel of
35° north jatitude. The conformation of this region is such as to afford some peculiar
advantages jor the construction of a national railroad. There are many water-courses passing
through it, ‘and valleys extend in the desired dircction over a great portion of the distance
between the Mississippi river and the Pacific ocean. This route would accommodate the castern
trade whicl. :entres at Vicksburg, Memphis, and 2 Louis; and the railroads which are con-
templated v estward from those cities, through the States of Louisiana, Arkansas, and Missouri,
might well converge and unite upon the Canadian.

From the astern border of the Choctaw territory to the head of Pajurito creek, nbout seven
hundred m.ic«, our route is near the valley of the Cunadian. Beyond, to Rio Pecos, (nearly
forty miles,® it passes n ridge which extends northwardly frcm the Llano Estacado and divides
the waters . the Mississippi from those of Riodel Norte,  After crossing the Pecos, thrending
Cafion Blawco, and traversing the high measa which breaks the continuity of the Rucky mountaiuns,
this line uritee with the valley of Rio Galisteo, and strikes the Rio del Norte near San Felipe ;
or, by a sh .rter route, from the lagunas near the head of Cafion Blauco, proceeds by the way of
San Antonio Pass to the narrows of Rio Grande, at the Pucblo of Isleta,

Having crossedd the Rio del Norte, and also the Puerco, we asecend by Rio Sun Jusé und the
- broad opening in which it tnkes its rise, to a low point upon the crest of the Sierra Mudro; the
range which divides tho waters flowing towards the Guit of Mexico from those emptying into
the Pacific. From thissumuiit, the valley of Rio Puerco of the west leads to Coloradn Chiguito,
(Flax river,) down which we proceed to the great bend towards the northwest. Theu, by
pass south of the San Francisco mountains, we cnter a well-wooded region where springs feed
the head branches of Rio Verde, Continuing westward, wo cross various small rivalets, and,
vdging along the banks of Pucblo creck, ascend to Aztec Puss.  Thenee to the Mojave villages
two routes are noticed : one, following the valleys of Willinms' river* and Rio Colorado ; the
other, a shorter line ir. acarly n direct course westward from Aztec Pass, vin White ClLfl creck
and a gap windh scparates the Cerbat range from the Blue Ridge or Hamook-hibi mountius,
to the Colorado above the caflon of * The Needles, " newt Cuitij 122 Leaving Rio Colorado nt
the Mojave villages, we pass the Paiute mountain, with steep but regular slopes, to odu Inke, :
and a few miles beyond, upon the flowing waters of Majave viver, wnite with the survey of :
Licutenant Williamson. As that oflicer is now understood to have heea secessful in his explo-
rations through one of the Tulare passes to San Francises, we need but refor to his report for o
description of the remainder of this route to 1he Pacifle,

The line will now be divided into scctions, and the topographical features of the country
given somewhat in detail,

4 Heretoforo called ** Bill Willlams' York.”' 'The Mojave or Cuchion name of this sirvam s ©* Hawil-hamovk,” mesulng
third river,
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SECTION V.

From Rio del Norte to Flax* River, 237.5 miles.

Bridging the river at S8an Felipe or at Isleta would not be a difficult operation. Few of the
principal railroads in the eastern States are without structures of equal magnitude. From the
point selected, n gentle curve toward the south would enable the engineer to ascend the steep
slope of the high table-land which divides the Del Norte from Rio Puerco. Thence, passing to
the latter stream, he would reach its junction with the valloy of Rio San José, which extends
westwardly to (‘ampbell’s Pass of the Sierra Mudre. To this point the grades would be light,
the maximum being 53 fect per mile. Excellent spruce and pine timber is plentiful upon the
slopes of Sierra Madre, and may be easily obtained. Material for masonry is also sufficiently
abuudant.

By the term ¢ Bierra Madre’’ is meant—according to Mr. Gallatint—¢¢ that ridge which
sepurates the waters that fall into the Atlantic from the rivers which empty into the Pacific
ocean, without any regard to its elevation.” Near the sources of Rio (lila it is a lofty rauge.
Below the parallel of 82° 80/ the chain is broken, and divided into a series of piinor ridges,
having crests, more or less prominent, extending in the same geunaral north and scuth direction.
Near latitude 32° this system is extended to about 3° in width, and the low swelling ridges form
a succession of basing, without any surface outlet for their scanty supply of wators. Here rains
are absorbed by the sandy soil, or are evaporated from the mineralized surface of sonic shallow
lake. The most fuvorable passage of the Sierra Madre range that can be found north of the
head-waters of Rio Gila, is probably at Carpbell’s Pass,  This, although meore elevated than
those of the Moesilla country, possesses but one crest intervening between the waters of the
Atlantic. from those of the Pacific. It is s wile gap, separating the ridge known as the Zuiii
mountain from the Bicrra de Ran Juan ; upon the east the waters of Agua Azul flow through
the open valloy of San Jusé, and a rill from the spring »f' Ojo del Uso courses slong the gentle
deslivity which forms the Rio Puerco of the west. The great advantages of this pass of the
Bierra Madre conwist in its single summit; in the easy grades by which it may be approached
cast and west ; in the convenient positions of springs and streams ; and in ite close proximity to
foreats of good timber,

Westward from this point we have the valley of Rio Puerco of the west, extending in a gen-
ers! west-southwest course for 121 miles, to its junction with Finx river ; thoaverage grade being
about thirteen feet per mile. After leaving the slopes of the Bierre Madre the sylva consist of
cedars upon the prairies and a few cotton-woods npon the banks of the streams; the pine forests
of the Zufii mountaing contain an ample supply of timber for this section,

The wmain survey crossed the Nierra Madre by the pass of the Camino del Obispo, and thance
traversed tho valley of Zufli, The following notes relate more particularly to that line,

The valley of Riv Grando from Albuquerque to Isleta, fourteen miles, is wide and fortile. It
contains several villages and large haciendas, surrounded with well-cu'tivated flelds, which are
irrigated by numercus acequias that traverse the bottom-lands. Upon the west it is bounded

o i'lax river In the tranalation of **Rio del Line,' the it Spanteh nanie plven to the stream lately hnown as the Colo-
rado Chiquito. A there are nlrendy within our tenitory many rivers named Colorads, 1t would seem destrable to with.
druw this from tae lst,

t Nee letter of Hou. Albert Gallatin, fu Major Emory’s report, Ex. Duc. No. 41, 30th Congress, st session.
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DESORIPT:ON OF THE COUMNYRY. 27

by the blufl edge of the mess, 700 feet in height, that Jivides it from the valley of Rio Puerco.
The best point for ascending it is below Isleta. Between Albuquerque and Atrinco the river is
wide, shallow, and usually fordable—measuring 650 yards in width, from bauk to bunk, and
two to three feet in depth, in two channels which enclose a shifting raud-bar. The bauks are
fiooded during freshets, The crossing at Islets is much more favorable fur the construction of
a bridge. Spurs, from twenty to twenty-five feet in height, from cach side come down to the
water's edge, and the width of the river between is abont 800 fiet.  The blufl’ of the Puerco
mess here makes a salient point, but below forms & re-entering angle back of Las Lunas, where
a wide and open ravine leads by a gentle ascent nesr to the top. The valley of Riv Gramlde,
opposite the village, is wide, und upon both sides of the river are groves of timber.

The ascent from Isleta commences at station 1, and follows the edge of the mesa slope.  Con-
siderable lava and volcanic cones were found in the vicinity of the trail. The soil of the lower
portion of the hill is sandy. Tie upper stratum of the mesa is a rocky cliff, nearly unbroken
upon our right until we reach the water-course st F'. Station 4 is upon she top of the mesa,
Thence for several miles the surfuce is nearly level, and beyond, we gradually descend by a
wide ravine to the Puerco valley, near the mouth of Bio San José.

From Jsleta, with light catting and filling across the gentle spurs, and by keeping higher
upon the slope to the right of the trail, the maximum grade to station 3 would be 52.5 feet per
mile, From station 3 to station 4, with a maximum filling of 30 feet, the grade is 76 feet
From 4 to 5, the location is on the top of the mesa nearly level. From station 5 to Camp 62,
the grado is from 46 to 56 feet per mile.

At Camp 62, the bed of Rio Puerco is 18 feet below the alluvial soil of the valley. 1t can be
bridged with a span of 100 feet. The tongue of land included between Rio San Jowé and the
Puerco is formed by a ridge of hill<. with flat tops, covered with cedar trees.  T'lie trail crossed
this ridge a few miles north of the valley of Ban Jost.

The ascent to the hills is quite steep.  From station 1 to station A, the soil is composed of ‘

clay and sand. Twenty-five yards to the left of station A is & hill containing coal,  Station 2
is between two hills, 20 yards distaut and 20 feet in height, composed uf sandstone. At station
8 commences an ascent of 200 feet in two thirds of & mile, station 8 being upon the summit,
Btation 12 is in an arroyo 50 icet below the general surtace.  To the left of station 16, one wile
from the trail, arc hills covered with cedar trees.  From station 15 to 16, the ground has a
general slope towards the San José valley upon the feft.  To the right of the trail there is a
rangoe of hills with rocky sides. At station 16 they come within 20 yarda of the trai), and are
B85 feet high ; somewhat further on, they are composed of red and white sandstone.  The valley
extends to the left about & mile, and is bounded by 2 mountainous range covered with cedar-
trees. About station 17 the soil is wnndy, with but fittle grass.  One mle to the rvight of the
trail, from station 17 to 19, there is & rauge of hills 120 feet high, The buse is formed of
stratum of red sandstone. Thenee we follow the wide valley of Rio Ban José, in which is the
desertod valley of Rito, to Camp 63, where steep, rocky hanks approach the river, forming »
calon, On the right, the red sandstone blufl is 300 feet high,  The strewm here, usually called
Rio Rito, is a good-sized brook ; the water is slightly impreguated with salts,

The route from Rio Poerco to Camp 63 should follow the valley of Riv San Josd, which
affords a light grade, 17.5 feet per mile boing the natural inelination of the strewin, The trail in
less favorable; though in the vicinity of it, with considerable cutting and filling, w line may be
traced whose maximum grade would be 70 feet per mile for & distance of two and n quarter mites,

Between Camyp 63 and the Pueblo of Laguna, the San José river is defleeted towards the north
by a spur of hills, at the point of which a varrow cadion in formed,  The wagon trail i across
the hills ; though with some labor in rock cutting, the banks of the stream wonld doubtless
afford s better locution for a railrond.  From Camp 63, the tiail follows the edge of the stream
to station 4, where it furns into a ravine upon the left, and usceuds the high lands.  From
station 7 to 10, the rise is 79 feet in o third of & milo. Thence, passing the crest, the descent iy
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28 DESORIPTION OF THR COUNTRY.

moderately gradual to station 11, in the valley of La Laguns. From station 11 to 12, the trail
crosses the river. Above this point there is no obatrnation in the wide valley of Ban José.
The road, however, passes over the rocky eminence, about T0 feet in height, upon which stands
the Pueblo of Laguna. Thence it follows near the edge of the bluffs, which upon the aoril
bound the cultivated busin of La Laguna, to a branch of the vailey leading to Covero.

The direct route from La Laguna to Camp 65 is through the valley of Rio SBan José, leaving
Covero about two miles to the north, That by the trail, however, may be followed with nearly
equal facility. It leads from Camp 64, through the towu of Covero, to s broad plain which
slopes gently from Ban Mateo to Rio S8an José. Station 7 is upon the edge of that stream,
where the banks are atecp, and the channel 20 feet in width. There are cedars wpon the hill-
slopes, but no timber in the valley. Thence the “rail to Camp 65 follows the narrow
beit of allurial soil that borders the river; the bluff banks enclosing it incressiug from
50 to 150 feet in height. About two miles no~th from station 10, is the foot of a binff
which bounds the mesa surrounding the volcanic peak of San Mateo. It is about 1,000
foet in height; aad, at station 15, approaches to within 300 yards of the river. At
station 17 the valley is one mile in width, and thence to Camp 85 it is covered with luxu-
riant gras.. ‘The hills upon both sides are covered with ceder and pine timber. The rivec
flows beside, and sometimes beneath, n broken cow’* of lava which threads the valley. The
grades are eaay from La Laguna to this point.

Near Camp 65 the trail crosses the river and ascends the valley with nearly » uniform
grade, via Ojo del Gallo, Agua Azul, and other head aprings of Rio San José, to the wide
opening at Campbell’s Pass, 6,952 feet above the level of the sea. Upon the left are the
Zufii mountains, coverad with forests containing several varieties of excellent pine timber.
1 om the summit westward for sbout three miles, to Qjo del Oso, the hesd springs
of .lio Puerco of the west, the surface is somewhat broken, requiring a moderate amount
of cutting to attain a uniform grade of 50 feet per mile. Thence the Rio i’uerco of the
wost leads through a wide valley toward the west-southwest, crossing the tvail from Fort \
Defiance about twenty-five miles north-northwest of Zufi, and coursing onward to Flax river,
with which it unites near the mouth of Lithodendron creek.

The wagon route through the Obispo Pass and along the Zuiii 1iver struck the Puerco of the
west uear the Navajo springs, at Camp 74. The region travereed is fertile, but unfavorable for
a railroad, on account of the high altitude at which the Bierra Mudre was croased, and the
necessity of a tunnel at that place. The grades throngh Campbell’s Pass and along Rio Puerco
of the west are highly favorable ; but the river, though at all times containing large pools of
water, is not s constantly flowing stream, and its banks are destitute of timber. Cedar forests,
however, cover the mesas in the vicinity, Near ite moutl. the Puerco, like Lithodendren and
other oroeks in that region, cuts through the gravelly mcea, and forms deep ravines which would
require bridging. Quarries of sandetone, fit for masonry. may be found in the vicinity of the
valley of Flax river,
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SECTION VI.

From Flax River to Rio Colorado, 307.7 males.

It is much io be regretted that a greater length of time could not have been devoted to the
exumination of the region embraced in this cection. It is full of interest, and probably no
other portion of our territory would so richly recompense the coat and labor of a minute explo-
ration. The region referred to is mainly included between the Gils and Colorada rivers, and
their principel tributaries, Rio Verde and Flax river. The latter, having its sources in the
Mogoyon and Zuiii regions, flows west and northwest to the Colorado, with which it is sup-
posed to unite near the head of the celebrated Great Cafion. Thence, the Colorado is said to
ccurse westward, through a fissure 1,600 feet bLelow the surface of the vast plain that borders
it, to the mouth of Rio Virgen ; there it turns south, and moves onward to the junction of
PivGila. Rio Verde takes its rise near the Sam Francisce mountains, and, flowing south
through fetile valleys, joins the SBalinas and unites with Rio Gila near the Coco Maricopa vil-
lages. The Gila forma the southern boundary of the area under consideration, which our line
of survey intersects. It is traversed by several mountain chains of greater or less extent—of
which the Hamook-h&ibt (Blue Ridge), Cerbat, Aquarius, Aztee, Black Forest, and Mogollon
ranges are the principal—and dotted with many conical hills of voleanic origin,  Between them
are springs, sireams, and valleys of considerable fertility.

The northern portion of this area is believed to be an elevated table-land of the new-red sand-
stone formation ; with strata slightly dipping towards the north-northeast, forming a region
pearly as barren and waterless, upon the surface, as the celebrated Llano Estacado,  Captain Sit-
greaves traversed it in 1852, and from Camp 21 tuv Camp 26, a distance of 75 or 80 miles, no
water was found, Near the parallel of 35° 15’ the strata are broken ; and south of that line the
upper portions are swept away, exposing ‘‘ magnesian limestone, sandstone of the conl measures,
and the carboniferous lieatone.’”’  Btill farther south, ‘“and empecially at I'neblo creck, beds
of old-red saudstone are seen below the lower carboviferous, and in contact with the gueiss and
granite, similar to the old-red of the Untakil! mountaios.’”’*  Extending across this conntry, in
@ direction northcast and southwest, there is a series of voleanic conex indieating an axis of
igreous eruptions, The Ban Francisce penks, which are 5,000 feet abuve the base of the mount-
ain, and 12,000 feet above the sea, appear to mark the point of greatest uetivity. Thenee, the
Tiue of cones can he traced castwardly across Flax river towards the Moqui conntry, and sonth-
weit 80 a8 to include Bill Williama' mountain, Mount Hope, in the Aztec muuge, and Moant
Iven and Artillery Peak, upon Williams’ r'ver. Whatever mav be the cause, the tact is evident
that a large portion of the region routh of the parallsl o 35° 15’ is well watered and fertile
whilo that north of it is the reverre. Ruins of ancient pneblon and evidences of former enltiva-
tion ere abundant throughout the valieys leading towards the Giila. The mountaius and hills
arecovered with timbes, the plains are variegated with patches of woodland and maature, aud
the borders of the strcama contain belts of arable soil.  This country is capable of sustainiag
a considerable pastoral and agricultural popuintion ; and, probably, the mines of silver and geld
reported by the Bpaniarde and Indiuns as exieting in the 8an Francisco and other mountsing in
the vicinity. and of which we saw indicatione, will add inducements to its settlement.

West of the Astec range the character of the country is considerably modified. The streama
have generally a southwest course until thoy break through the beds of trup, lying upon the

© 8e¢ the preliminary report of Jules Marcou, geologist to the expedition
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30 DESCRIPTION OF THE COUNTRY.

esstern slope of the Aquarius mountaing, and join the main valley of Williams’ river. North
of White Cliff creek there are long, swelling slopes, peculiar to & granitic region, with two
distinct ranges of mountains between Cactus Pass and Rio Colorado. These ranges extend
mesrly in a north and south direction, with broad depressions between them. The eastern
terminates, or is broken, neur the parallel of 35°, leaving between it and the northern point of
the Cerbat range a wide opening. The western range, called Blue Ridge, or Hamook-hiibi,*
which borders the left bank of the Colorado, extends somewhat farther south ; but gradually
diminishes in height, and, near the latitude of the Mojave villages, is lost in an extensive
prairie.  Upon the cast this prairie is bounded by the Cerbat range; and upon the south by
numerous parallel chains of metamorphic mourtaing, through which Williams’ river breaks
in its course to the Colorado,

At the southeast point of the great bend of Williams’ river is the junction of Rio Santa
Maria, which appears te take its rise near a low depression in the Aztec range between Sierra
Prieta and Mount Hope. It evidently drains a wide extent of country, the character of which
isnot known. Near itsa mouth it has & strip of valley with alluvial soil of apparent fertility.
The sylva upon its banks are mezquites, mingled with cotton-wood irees.

From the Axtec range to the Aquarius mountains, the hille are covered with pine and cedar
trees ; and the plaing, which are mainly formed by immense beds of trap, are clothed with a
carpet of nutritious gramina. Most of the numercus rivulets which traverse this region,
sonth of the latitude of Aztec Pass, form narrow caifons through the igneous rocks, and possess
little scil capable of cultivation. Enclosed between the Aquarius and Cerbat ranges is the
bed of Williams' river, which flows nearly south until it exters short cafions among metamorphic
hills of the Cerbat range ; it then turns westward, uvites with the Sauta Maria, and forces its
way to the Colorade, The bettom-lands of the valley will average from half & mile to a mile
in width, and the surface consists of alternate patches of saud and fertile soil. Groves of mesz-
quite and cotton-wood, with dense thickets of willows, exist upon its banks, giving to this
stream come of the characteristics belonging to the Gila, The hills that enclose it are generally 1
barren of all useful vegetation, thongh diversified with numerous variaties of beautiful cactucem,
rendering the seenery novel and picturesque.

From an examination of the observations made at numerous points of the survey, it now
spprars evident that gently sloping prairics extend continuously from the mouth of White Cliff
creck uround the northern extromity of the Cerbat range; and thence, sweeping slightly south
for *he purpose ot avoiding the Dlue Ridge, to the Mojave crossing of Rio Colorado. The dis-
tance for o railroad by thet line would be about 70 miles, Grades of about 92 feet per mile
could probably be obtained, with little expease for excavation or embaukment, There is
neither timber nor fuel in the vicinity ; both would be Rrought from the Asztec and Aquarius
mountsive. Water iv scarce ; the Indians informed us of two springs only upon the route,
whick would make the distance from water to water about twenty-five miles. I do not know
whother the snbatrata are siu:h us to make it probable that water could be obtained at proper
points by artesiau borings ; but & supply could doubtlees be preserved by judiciously constructed
tanks.

From our entrance to the valley of Rio Colorade Chiguito, or Flax river, its course is slightly
north of west to Camp 82, a distance of about 35 miles ; and the arable soil bordering it averages
from onc to two miles iu width. The river is about 30 feet wide, lowing betwoen alluvial f,
"ianks eight to ten feet in height. The soil is geneyally light and porous, like that of Rio Gila. !

® Mr. Blake has Intely callind my sttontion to the etymology uf the word ¢ Mojave.'’ It appears to be formed of two Yuma
words - hamook (theee, and hibi (mountaing)—and designatos the tribo of Judians which cocuples s vallev of the Colo.
rado Jying between thice mountatns.  The ranges wappused to be rofurrod o aro: 1at, **Tho Necdles,”’ which teeminaten
tho valley upon the south, and In oalled Aslontic-habi, or firet rango ; 3d, the hefghta that tonnd the Jdght bank of the )
Colormin north of tho Majave villagon, termor Iavic.hidl, or scvond rauge ; and, 84, the Blue Ridge, extending slong the :
Joft bank of the river, W which has beva given the name of Hamook-Labi, or third rapgo.
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DESORIPTION OF THE COUNTRY. 3

The banks of the main stream, as well as those of the numerous tributaries, are sprinkled with
cotton-wood trees. Small groves of them occur at the juncticns of these streame. Leroux's Fork
in crossed uear Camp 78. It is & rivulet of clear water about 20 feet wide, and densely wooded.
Beyond, the valley is bordered with low, gravelly meaas, covered with a species of nutritious
grass called grama, and has an elevation of about 50 feet above the river. The wagons
frequently crossed spurs from them to avoid patches of soft earth in the bottoms. Retween
stations 3 and 4, & valley hslf a mile wide comes in from the northeast. At station 5, there is
a branch from the north, with steep banks 10 feet in height. Between stations 5 and 6, sand-
stone bluffs, rising upon the right of the trail to the height of 150 feet, bound the valley, which
is here one-third of & mile wide. Upon the opposite side of the river, near station 10, is the
escarped edge of an elevated plain, extending south, apparently, to the Mogollon monutaina,
It is intersected by several tributaries. Between Camps 79 and 80, the river-bottom is in some
places marshy, with willow thickets, and in others covered with a loose, pulverized roil. The
south side of the valley appeara to be in some places from two to two and a halt’ miies wide.
There is much marshy ground between Camps 80 and 81, which may be avoided by following
the truil along the edge of the prairie slopes. Cottonwood Fork joins Flax river near station 2.
The latter stream may be bridged at this place, or the line continned upou the north bunk to
the old Indian pueblo at Camp 82. Here the river is finely timbered with cotton-wood, and the
south side of the wide valley contains traces of an ancient acequia.

At the paint where the trail crosses the river, the atream is 50 feet wide, two and a half feet
deep, and flows between clayey banks about 10 feet in height. A short distance below, it makes
a bend anc sweeps towards the north and northwest. To avoid this deflection, a reconnoissance
was made in a direct line nearly west towards a low gap south of the San Francisco mountains.

Leaving the valley of Flax river a few milesa below Camp 82, & low and narrow ridge was
crossed, and a basin-like valley was entered, which, although containing no well defined stream,
was eaid to be the outlet of Dry Fork. Having traversed this for about five miles, & gradual
and almost imperceptible ascent led to a high prairie, somewhat cut up by gentle valleys, and
dotted with isolated hills of sandstone, from 15 to 30 feet in height. Twenty-six wiles from
Camp 82 is the crossing of Cafion Diablo, which flows north in & chasm from 100 to 150 feet
deep, and about 100 yards wide, cleft in a horizontal stratum of magunesian limestone. Thence
to staticn 4, between Cawps 89 and 90, the general surface of the intermediate country is a
plain, sloping towards the east with an inclination of 40 feet per mile, It is, however, traverseld
by several ravines, occasionally forming small cafions ; but they interpose no serious obatacle to
'he construction of a railway across this section. There in water in Cafion Diablo, and at the
Conino cayes, near this line; probably it could be found at other intermediate points.  Cedar
trees are scattored along the trail between Dry Fork and Caflon Dinblo.  Dense thickets com-
mence a short distance further west ; and, upon reaching the vicinity of the Conino caves, they
give place to forests of magnificent pines.

K'romn the base of the Ban Francisco peaks, many wide valleys, bounded by heavily timbered
hills, extand towarda the branches of Caiion Diablo and IFlax river. Ntation 4 ix upon the
northern edge of one of the furmer, called Pine valley, which has a breadth of about five or six
miles. The trail ascends ite smooth, grussy slope. At station 6 the valley is several miles
wide; at station 9, it unites with a broad, open prairie, bordered with pine forests, wud oxtend-
ing towards the northwest to the foot of the steep mountain slopes.  Continving up this valley
towards the southwest, at station D wo roach the summit of a low ridge hetween the San Fran-
cisco mountains and & long spur from the Sierra Mogollon, which divides the waters of the
Colorado Chiquito from Rio Verde. The ascent to thin point ix remurkahly wnitornn; ad the
deep depression which here exints between the mountaing is abont w mile in width, and so gentle
in its declivition ne to render it dificult to define the exact position of the dividing erest. Nuperh
fovests cover the slopes of the tmountaine upon euch side. The maximum grade through this
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pass—aocording to the profile—is 85 feet per miln; and an exoavation would be required at the
summit, Thence to Camp 90, the descent woald not be difficult with moderate gradvs.

From Camp 90 to station 5, the line continues upon the edge of the pine furest overlooking
the immense valley of Rio Verde. This stroam heads in various ravines formed by spurs from
the Ban Francisco mountains. The southeastern terminus of this range, or rather mass of mount-
ains, is & huge pile of granite, rising abruptly upon the right of the trail to the height of
about 2,600 feet. To the northwest, several volcanic peaks appear, elevated 5,000 feet above the
base. Croswing the low spur upon which atation 7 is situated, we enter amother branch of the
vaiiey, and at station 13 reach the springs of San Francisco. Water is abundant here, and it
flows in a small stream southward to the Rio Verde. From theso springs we pass a slight
ascent, and enter & ury cafion, the narrowest part of which (about 100 feet) was plentifully
strewed with boulders broken from the cliffs. From this point the trail ascended the bauk,
ahout 200 feet in height, and, having crossed an undulating surface, re-entered the valley at
station 9. Thence to Camp 91 there is a broad valley the whole way, and at the head of it
is Leroux’s spring, where a stream of clear water gushes from the hill-side. Its temperature,
December 29, at sunrise, was 48.4° Fahrenheit; that of the atmosphere at the same time
being 87°.5. Large pine and spruce trees grow in the ravines and upoun the sidce of the mount-
ains; and cxtensive forests of different varieties of good timher cover the vast plains and
valleys that slope toward the south., With regard to the construction of a railroad from Camp
90 to Camp 91, no difticulties were presented to the eye, exoept for a short distance through the
cafiou referred to. The reduction of the notes of survey, however, leads to conclusions less
satisfactory than had been anticipated ; and, unless some error has crept into the work, the maxi-
mum grade will exceed 80 feet per mile, and t*. labor of graduation will be great. To avoid
these objections & more southerly course across branches of Rio Verde has been recommended.

Leaving Leroux’s spring, and the fertile basin which it irrigates, the trail crosses a slight
ridge* north of Triangulation hill, traverses a forest of yellow yiinos and long, grassy plains to
New Year's spring, at Camp 94. A pecondary range extends towards the west, from the San .
Francisco peaks, and, two or three miles distant from the trail upon the right, contains ssveral
peaks from 2,000 to 2,500 feet above the plains at their southern bases.

Noearly south- southwest from New Year's spring is Bill Williams’ mountain, about 10 miles
distant, whose peaks arc above 3,000 feet high. The intermediate country has a generally levej
surface, divided into woodland and prairie. The hill-slopes are covered with pine timber.

One w.. 't from New Year's spring there is a hill about 200 feot high, from the top of
which is obtsined an extensiva view of the surrounding country, Towards the north and north-
northwest appears an elovated plain, looking bleak, waterless and barron, It is duited with
conical hills of black voleanic rock. In a west-northwest direction, & broad open valley, dark
with the foliage of cedar forests, cxtends to the mountains of La Laja, and for some distance is
bounded upon the southwest by a low range of hills covered with trees excellent for timber.
Towards the south-southwest lics the vcloanic pile of mountains called ** Bill Williams',”’ west of
which is & succession of valleys and plains extending about 80 miles from New Year's epring
to o conspicuous peak known as Picacho. This is the southern terminus of the range of La Luje ;
and at its baso V'artridge creek, which drains the intermediate country, emnpties into Val de
China. The triangular apace included between New Year's spring, Bill Williame’ mountsin,
and Picacho, has the general appearance of & vast plain sloping gently to the southwest ; ex-
amined more minutely, it is dotted with sma)) hills and traversed by valleys, which in & fow
places are contracted, and enclosed by low walls forming cafons. There is guod pine timber in

® A reduction of the reading of the barometer at noon upon the minmit of this ridpe makes its altitude 204 feet abve
Letoux's wpring.  Mr. Campbell agrees with me in the oplnion that it is too great, This appuars to be one of the errors
which will be found reforred to In the subsespriont ** Remarks upon the profile.’'t 13 is consequent to tho appiioation of the
formuls for correction due to wid-day air tempuraturos. The effact lg, as shere stated, o give » roughvoss to the profile,
and hesvier grades than the surfuce of the cowntry regnires,

|

NN030620



DBSCRIPTION OF THE COUNTRY. 38

the vicinity of New Year’s spring, and also in the region of Bill Wiiliams' mountain. East
of Val de China lies an cxtensive tract covered with large cedars and pifions, forming the
so called Black Forest.

1t may be seen from the profile, that, by the trail from the San Franciseo aprings to Picacho,
the route is not impracticable for o railroad. The conformation of the country south of that
line, however, is such as to lead to the beliof that, hy crossing the head branches of Rio Verde
south of Bill Williams' mountain, traversing the Black Forest, and entering Val de China
near the mouth of Pueblo creek, we would avoid the nscent above the San Francisco springs,
entirely dispense with the most clevated summit upon the route, and shorten the distance to
Atztec Pass without increasing the grades or expense per mile for graduation. Many questions
regarding similar deviations trom the line are to be determined by more elaborate surveys.

A semi-circular range of hills extends from the San Francisco peaks to Bill Williams’
mountain, forming the northern and eastern boundary of the flat prairic and forest basin, which
has been described. Near New Year’s spring there is a wide gap in it, where the ridge is
almost inappreciable, From thispointalow spur extends westand west-nerthwest tothe mountains
of La Laja ; dividing the water courses which drain northwest, through Park valley, from those
that flow, by various branches of Partridge creek, into Val de China. From the examinations
made, it was found easy to pass down the sonthern slope of this ridge into the valley of an eastern
branch of Partridge creck. By some mistake, however, attributed to the intricacies of the
numerous ravines, and the thickets of trees that cover much of this region, the train and the
main survey fellowed, for a considerable distance, the northern base of the ridge, and beyond
Camp 95 crossed over to Partridge creek. The more minute topography is, therefore, upon this
live,

New Year's spring, at Camp 94, is at the head of ane of the branches of Park valley. It
is surrounded by a grove of pine trees, from 125 to 150 feet in height. Leaving the apring, we
ascend the low prairie ridgo and take a westerly course over a surface that, at a distance,
appears level ; but is found to be considerably broken by ravines, some of them from 30 to 50
feet in depth. The first contained pools of water. Station 1 is in Park valley, which, covered
with cedar trees, extends like a broad plain towards the northwest, with the view uninterrupted
almost to the horizon. Savedra made an exploration across this valley, and was absent threo
days without finding water. Again rising to the prairie at station B, we wereabout half a mile
from the most northerly peak of Bill Williams’ mountain, which is about 500 feet in heixht.
To our right, between stations 3 and 4, there is a valley ; and from 4 to 7 the trail in parallel
to it. DBetween stations 8 and § we crossed u caiion, and at station 10 entered another ; both of
which incline to the right. Passing onward to Lava creek, we found a magnificent pool of water,
and encamped.  The soil of the prairies, thangh covered with excellent grama, is somewhat sandy,
and overlies beds of lava or trap. The rock is exposed upon the sides ol the eaiions,  Dvea the
valleys have little depth of soil, and are uncultivable, Pine trees cover the hills and extend
along the vaileys, The grade for a road need not exceed 55 feet per mile, The ravines would
be difficult to cross, but by keeping mora to the left, most of them could be headed.

From Camp 95 to station 4, the trail descends to a broad cafion, about one-fourth of a mile
wide at top, and the banks 75 fect in licight, Near stations 7 and 8 are large piles of naked
lava. The pines have now given place to cedars, which cover thie stopes in every direction,
Passing a slight elevation, we entered another valley, which, an we advanced, grew narrow,
and betwceen stations 8 and 9 formed a rocky ravine. We ascended the side elopes 135 foet to
station B, which is upon the crest of n high ridge coversd with cedar and pifion trees, It is
co:nponed of sandstone and carboniferous limestor-, and extends fhr towarda the right with a
regaiar alope.  About three or fonr milew beyond, there in & sivsitar and purallel range of hills;
and, between, lies & wide vallex, densely womded, and called- —perhapa impropeely, for we finmd
no water in it—Cedar creck.  From station B the descent for abont 208 ot wan at an inclina-
tios of aserly 68°; t:nnu 10 sielion 1B, *wo miie, WU ived ; and from shat point, one mileand
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a third, to Camp 96, in the bottom of the valley, 160 feet. This ridge would be impractieable
for a railroad, except for the smoothness, regularity, and extent of its western slope. From sn
examination of the ground, it would appear practicable to cut through the crest at the gorge
referrad to, and construct a road upon the side slope, with a grade of about 75 feet per mile.
This would enable us to strike the trail at station 14, between Camps 96 and 97.

From Camp 96 we followed the valley, which between atations 1 and 2 is contracted to the width
of 150 yarde, with baaks from 20 to 30 feet in height. Beyond, the slopes upon the left are
gentle ; and at statin 5 a wide branch of the valley comes in from the south. Three miles to
the right of station A is the continuation of the bluffs, crossed at station B, between Cawnps 95
end 96 ; and they continue far towards the west-northwest. The valley between is dotted with
knolls and sprinkled with cedar thickets. The surfuce is smooth and covered with grass. A
quarter of a mile to the right of station 13 there is a hill 200 feet high. The slopes to the right
are very gentlo ; the surface is prairie, with few trees. Upon the hill-sides, to the right of atations
14 and 15, much red sandstone appears. Here we passed a low dividing ridge, and entered the
valley of Partridge creek—high hills continuing upon the right of the trail. Beyond, the valley
becomes narrow, and at length enters a cafion of Partridge creek, with high bluff banks, which
are covered with cedar trees. The trail followed the undulating elopes upon its borders to Camp
97, situated within a rocky glen, where the creek contained large pools of water, The geolo-
gical outcrops are of the lower carboniferous formeation. The country passed over is rough, but
the general slopes are favorable for a roadway, eFrom station 14 to Camp 87 the roa<imum
grade may amount to 80 or 90 feet per mile,

From Camp 97 to Camp 98 the route lies near the cafion of Partridge creek. Its steep banks
are from 50 to 80 fect in height, varying from one to three hundred yards in width. The top
of the bluffs, though broken and rough, are upon a level with the general surface of the coun-
try, and, for a road, the labor of graduation would be less at some distance from the creek.
The stream is not flowing, but it contains numerous pools of water. (Grass and trees are abund-
ant upon the trail. There is but little arable soil in the vicinity. ' .

From Camp 98 to station B, the trail follows the bed of the cafion. At that point the banks
recede, leaving a good-sized valley between. The stream, however, makes a large bend toward
the southeast ; and, to avoid it, the line of survey took a direct courso southwest across the
nearly level prairie toward Picacho, Between statione 9 and 10 is a dry arroyo leading to
Partridge creek. The ridge of Black Forest appears about fifteen miles to the left. Another
chain of hills lies upon the right, sbout ten miles distant. From station 10 to 14 the country
is level, producing a fuw scattered cedar trecs; thence to Camp 99, the trail crossed a rolling
preirie, intersected by a number of deep ravines, in which water was found. About three
miles to the northwest is Picacho, with a gravelly spur extending to the vicinity of camp,
and forming the southern terminu. of the range of La Laju; the Black Forest range, from the
south-southemsi, ¢iide abont two miles southcast from the same point, leaving between the two
ranges an opening through which Partridge creek Juwa inte the great Vol de Ching. The
bed of this valley is about 200 foet below the general surfuce of the prairie, which borders
Partridge creek, and erds in & bluff below Camp 99. Camp 100 is situated at the foot of it,
about one mile distant from, and 188 feet below, Camp 99. By following Partridge creek
from Camp 93 to its entrence to Val de China, the grades would be light., It would, probably,
be equally practicable to counstruct a road slong the trail, from staiion 5 to station 15—between
Camps 98 and 99—and there entering a ravine, follow it to the confluence with Val de Chins,
near Camnp 100, The gradients would Le favorable, except upon the latter portion, where
they might amount toeighty fect per mile. The direct route from New Year's spring, referred
to in the general description of this region, would take the northeast branch of Partridge oreek,
and uoite with the survey near Camp 100.

Between Camps 100 aud 101, a distance of seven and a half miles, the trail passes across the
rich bottom-lands of Val de China, in a southwest eoures, nearly perpendicular to the goneral
direction of the valley at this point. The country is smooth enough for the laying of tracks
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for a road upon the surface. There are a few water-worn channels, which would be crossed by
culverte or short bridges.

From Camp 101 the course of the trail is sonth-southwest, toward Mount Haope. Upon the
right is the northern part of t%.e Azt-c range of mountaing, and from the base of its steep sides
low spurs of hills extend westwardly, gradually sloping to the edge ' Val de China.  Through
these hills, which are covered with cedar trees, the trail ascende we gentle slope of a small
ravine to its head near station 5. Theuce it passes & low ridge and entevs a small valley, with
rich alluvial soil, through whici flows u pretty rivulet called Turkey ereek. Amidst a grove
of oak and walnut timber is Cav-p 102, Irom Camp 102 to Camp 163 suwviuer spur of hills
is crossed, which separates Turkcy crech from Pusblo creek. The latter stream heads at Aztec
Pags and flows easterly through a wide and deep ravioe, dividing this range of mountains into
two portions ; the northern being liorizontally stratified, the southern disturbed and changed by
subterranean heat., From the foot of the clifis upon the north to the bed of the rivulet, the
slopes are regular, affording a side location for a railway, with favorable grades around the
southeastern and southern declivities, from the ridge near Turkey creek to Aztec Puss; thus
avoiding the descent to Camp 103 upon Pueblo creek. There is considerable arable soil upon
this stream, and in the vicinity a variety of sylva, The mountaina are covered with pine
timber ; the living streams are bordercd with oak, cotton-wood, walaut, or ash, and the hills
yield a dense growth of cedars.

Astec Pass is between Camps 104 and 105, It is upon the top of & lew granitic spur, which

Visw uf Astee Pave from the Indinn ruine, loaking south,

seemas to connect the northorn with the routhern portion of the Aztev range. At its junction
with the steep slopes of tho southern peaks, two water-courses are formed. The eastern falls
dowa & stesp ravine, half & mile to the foot of the hill, and then, joined by a ravine from the
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north, forms the head of Pueblo creek. The second follows the gentle slope of a wide and
smooth valley towards the west-northwest, and becomes tributary to Williams' river.

The accompanying sketch, taken from the ancient ruina that crown a height upon the north,
overlooking the pass, represents the summit of the dividing ridge and the prolongation of the
Astec range townrds the south. In the distance, upon the left, is seen the top of Mount Hope,
and the Gemini mountain is shown upon the right. From the latter extends a sloping plain
to the wide valley in which Williams’ river takes its rise.

The difficulty in constructing a railroad through this pass consists in the high embankment
that would be required to cross the northerly ravine above referred to, With a cut, about 40
feet decp at the summit, the excavation and embankment would be nearly equal, and the
gradients probably would not exceed 50 feet per mile. Having accomplished the passage of
the summit, the deecent would be easy down the wide valley through which the t-ail follows,
to Camp 105. Below, upon the bauks of the same rivulet, Camp 106 is situated. A small
stream threads the valley and is occasionally Jost beneath the surface. But few trees line its
banks, though pines abound in ravines among the mountains, and cedars are plenty upon
the hill-slopes and upon the plains adjoining.

From Camp 106, the trail follows the valley, in which there are a few small cafions cut through
beds of lava. The soil is a sandy loam, producing good grass. Two miles distant upon the
left, there is a ridge of hills bordering the valley. Station 3 iy in the bed of a ravine contain-
ing water., From station 3 to station 4, the valley is several miles wide. The slopes of
the hills upon the right are regular; while, upon the left, the country is rocky and
broken. A low ridge, which, extending from the Gemini mountains, turns the valley towards
the north, wascrossed at station 7. Thence, passing & gently undulating prairie, sprinkled with
occasivnal thickets of cedars, we struck the stream again at Camp 107, where it has high
bluff banks. A short distance below, a chasm is formed; width about 80 feet, aud height of
rocky sides from 60 to 100 feet. There is water in the bed of the stream, and cedar trees upon
the banks. The railroad line from Cimp 106 would follow the valley of the stream, making .
a bend towards the north, and thns avoid crossing the cafion.

From Camp 107 to station A, the ascent is not difficult. Thence, attempting to descend
along the bank of the stream, a deep ruvine was crossed. One mile to the right of the trail,
there extends o ridge of hills belonging to the Aquarius mountains. The goneral surface of
thae country is an undulating prairie; tue soil containing much clay and loam. The prevailing
rocks are granite aad trap, which are so much cut up into chasms as to make the passage with
wagons difficult. Hence tho train returned ; and Camp 108 was formed at station A, in the
immediate vicinity of Camp 107, A reconnoitring party, however, pw:sued the course of the
stream sore miles further, and then passed northerly over the slopes of the Aquarius range, to
White Cliff creek, which waa followed to its junction with Big Sandy.

From Camp 108 to atation A, the surface is somewhat broken. A small stream crosses the
trail between statione 1 and 32, and another between stations 5 and 6; both cvidently branches
of White Cliff creek. From station 3 to station T, the surface continues undulating ; although
the general slope is quite uniform, and from a slight eminence appears level. From station 7
to E, between stations 10 and 11, the trail passes over low ridges which divide ravines that
Luve a coutherly dircetion.  Upon the right, three miles distant, there is a range of hills 400
feet high., To the left of station 8 there 18 o Jurge vallcy, supposed to contain the main branch
of White Cliff creck ; and from station E to Camp 109 the ground is furrowed by various
ravines, apparently tributaries to that strcom. North of camp are rocky hills, covered with
cedare, There iv & chain of highlands also upon the left. The profile, from Cump 108, is
prajected south of the trail, along the valley noticed above,

The rivulet is rocky .a the vicinity of Camp 109. The trail toward the west-northwest
orosses seversl small valleys whivh extend southwest among small ridges, peaks, and messs. i
From station 2 tostation 8 the surface is level, Near station 4 thedry bed of & stivém ;
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is crossed. From camp to station A, between stations 6 and 7, the ascent is nearly continuons,
There is a steep descent into a cailon from station 8 to station 9 ; and the trail from stations 9
to 15 is in the dry bed of a tributary to White Cliff creek. Passing into another branch at
station 16, the trail then ascends its valley to Camp 110, near Cuctus Pass. There in water in
this branch of the creek, and cedar trees are still abundant upon all the hill-siopes in the
vicinity. Cactus Pass is not practicable for the location of a railway ; and it is proposed to
make the profile for that line, as before stated, from Camp 108 down the valley of White Cliff
creek. Measurements for that purpose were made upon a reconnoissance, and will be referred
to hereafter.

Cactus Pass is formed by a deep gorge in a high range of granitic mountains. From the
summit, about 300 feet above the pass, un extensive panoramic view is ob'ained. The Hamook-
habi, or Blue Ridge, is seen bordering the Colorado, and a lesser range intermediate, The
latter terminates nearly in the latitudc of this place, and, after an intervening gap, the Cerbat
range is prolonged in the same southerly direction. Toward the northwest there is a vast
plain, leading apparently to Yampa creek, and bounded upon the east by broken ranges of low
mountains. East of the Cactus mountains may ve scen the extensive broken plains already
traversed—Cross mountain, 800 feet high, and the Aquarius range, 1,000 feet high, being the
priucipal of the peaks and ranges that break the general level of its surface. )

The ascent from Camp 110 to station 1, at the summit of Cactus Pass, is about 100 feet in
little more than half a mile Thence, down the first portion of the ravine, the declivity is
nearly precipitous, and in une mile and three-quarters, to station 3, the descent is 830 feet,
Here the valley becomes wide and sandy, and the trail keeps to the left of it, crossing a gently
swelling slope that comes down from a southerly spur of the Cactus mountans.  Near station §
there are springs, in the vicinity of which the reconnoitring party bivouacked, January 28,

Station 6 is 560 feet below station 3. Thence to Camp 111, near the mouth of White Cliff
creek, the descent is 350 feet more ; making a total, from Uactus Pass, of 1,640 feet in a dis-
tance of eight miles. White Cliff creek in & clear and rapid stream, with a strip of fertile soil
upon its bauks for eight or nine miles up the valley, to the bivourc of the exploring party,
January 27. Its principal tributary is about four miles below that point, and both streams are
bordered by a dense growth of cotton-wood. The altitude of the bivouac, from the readings of
the barometers, is 4,480 feet, or 950 feet above Cawmp 1115 giving the descent of the sticam above
100 feet per mile. But, as it contained no steep rapids, to the eye the declivity seemed much
less, and possibly an error way have been made in the record of the observations, The dis-
tance from the bivouac to Camp 108, near the head of this strcam, is abont 8.5 miles;
and the altitude of that camp heing 4,814 fect, the fall of the rivulet between those points
would be nearly forty feet per mile. Its valley, with the deflection indicated upon the profile
from Comp 108 to Camp 111, may be considered practicable for the location of the railroad
line. White Cliff creek is hounded upon the north by high gravelly slopes and mosas, which
terminate the mountain spur south of Cactus Pare. It is therefure '~ ved feasible to locate
the lise upon this ridge, 80 as to turn the southwest point of the hign .nountains, and avoid
the deacent to the bed of the lower portion of the ereck.  This line would strike the trail, from
Camp 110 to 111, at station ; which, being about 200 feet above the latter camp, would cause
an improve:nent in the grade,  Staticn 9 i in & valley leading, by a gentle ascent, to the wide
prairie which has been described as scen from Cnctus Pars. 1t is apparently nenriy level to the
gap north of the Cerbat range, nnd thence inclines, by broad slopes, to the Colorado river,  From
an examiration of our topographicai skelihies and views, and a comparison with the heights of
relutive yoints, both upon our ewn exploration and upon that of Captain Stitgreaves, the ele-
vation of the gap is estimated at 3,900 foet above the sea ; giviog for the ascent, from Camp 111,
374 feet, and an sscending gradeof i1.5 fest per mile, From this summit a broad plain elopes
the Colorado river, and o spur of i impinges upon that stream between the mountain ridge,
oalled ¢ The Needles,’’ aud the Mojave villages. The elsvation of the bluff is €560 feet above
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the ses, and the descsnt from the pass is 3,450 feet. The distance in ncarly & straight line is
87.4 miles, and the grade, if uniform, ss the appearance of the country aeems to indicats,
would be 92.4 fest per mile. The sketch No. 3, taken from the right bank of Rio Colorado,
looking east, gives a view of the country bere described,

The region which includes the Cectus and Aquarius mountains is well supplied with codar
trees. Westward the sharp-crested ridges sppear naked, and the plains nearly destitute of
foliage. Wood is soaroe, even for fuel. The two Indian springs, slready referred to as existing
upon this route, probably iudicate points where, by digging, & sufficiency of water would be
found,

From White Cliff creek to the Mojave crossing of Rio Colorado, our wagon trail followed Big
Sandy creek, Williama’' river, snd the valiey of the Colorado. For a description of the topo-
graphy unon this part of the route I would refer to the Itinerary. Although meagre in its
details, it may suffice to give & general idea ~f the charscter of those streams.
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