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GENERAL SKETCH OF TIIE ROUTE. 

Our operation; have been eonnned to a belt of country bordering upon the parallel of 
35° north latitude. The conformation of this region is such as to atibrd some peculiar 
advantages tor the construction of a national railroad. There are many water-courses passing 
through it, and valleys extend in the desired direction over a great portion of the distance 
between the Mississippi river and the Pacific ocean. This route would accommodate the eastern 

trade whicl. ;entres at Vicksburg, Memphis, and * Louis; and the railroads which arc con- 
templated w. 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 thc Choctaw territory to the head of Pajarito creek, about seven 

hundred ni.l···¤, our route is near the valley of the Canadian. lleyond, to Rio Pecos, (nearly 

forty miles} it passes a ridge which extends northwardly l` rcni the Llano Estacado and divides 

the waters o. the Mississippi from those ot` Rio del Norte. After crossing the Pecos, threading 

Canon Blanc-i, and traversing the high mesa which breaks the continuity ot` the Rocky mountains, 
this line unites with the valley of Rio Galisteo, and strikes the llio del Norte near San Felipe; 

or, by a sh ·rter route, from the lagunas near the head ot` Canon lllaneo, proceeds by the way ol' 

San Antonio Pass to the narrows ot` Rio Grande, at the Pueblo ot' Isleta. 

Having crossed the Rio del Norte, and also the Puerco, we ascend by Rio San José and the 
. broad opening in which it takes its rise, to a low point upon thc crest ot` the Sierra Madre; the i 

range which divides the waters flowing towards the Gull` ot` Mexico from those emptying into 

the Pacific. Fromthis sumniit, the valley of Rio Puerco of the west leads to Colorado Chiquito,
i 

(Flax river,) down which we proceed to the great bend towards tho northwest. Then, hy a 

pass south of the San Francisco mountains, we enter a well-wooded region where springs feed 
the head branches of Rio Verde. Continuing westward, we cross various small rivulets, and, 

edging along thc banks ot` Pueblo creek, ascend to Aztec Pass. Thence to the Moiave villages 

two routes arc noticed: one, following the valleys of Williams' river' and ltio Colorado; tho 

other, a shorter line ir. nearly ri direct course westward from Aztec Pass, via White Clill` crock . 

and a gap which .:cp.:ra•·~¤ the (lcrbat range from tho Blue Ridge or Ilamook-lulbi mountains,
; 

to the Colorado above the canon of ‘*Tli<· Needles,
` 

near Uaaxzp I3? Leaving ltio ttolorado at Z 

the Mojave villages, we pass the Paiute mountain, with steep but regular slopes, to Soda lake. 
and a few miles beyond, upon the flowing waters ct` Moiavo river, nnito with the sinwey ol` i 

Lieutenant Williamson. As that otliccr is now understood to have liceo successful in his explo- 
rations through one of the '1`ulare passes to San Francisco, we need but relirr to his report for a 

description of` the remainder of` this routo to the Pacific. 

The line will nos- he divided into sections, and the topograpltical fiiatures of tho country 

given somewhat in detail. 

° Hemtobm ulhd "Blll Wllllamf Forls." Thu Mojave or Uuclam name of this stream ls ** l1iwil·hamook," moaning 
third rica. 
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SECTION V. 
g{ 

From Rio del Norte to Flaw" River, 237.5 mileo. 

Bridging the river at San Felipe or at Isleta. would not be a diiiicult operation. Few of the 
principal railroads in thc 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
1 

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 vallny of Rio San José, which extends , 

wcstwardly to (*nmpball’s Pass of the Sierra Madre. To this point the grades would be light, 
the maximum being 53 feet pér mile. Excellent spruce and pine timber is plentiful upon the

{ 

slopes of Siern Madre, and may be easily obtained. Material for masonry is also whiciently » 

abundant. Q 

By the term " Sierra Madrc" is mesnt——uccordiug to Mr. GallatinT-—"that'ridge which 5 

separates the waters that fall into the Atlantic from the rivers which empty into the Pacific 4 

ocean, without any regard to its elevation? Near the sources of Rio Gila it in s lofty range. ? 

Below tha parallel of 32° B0' the chain is broken, and divided into a series of minor ridges,
2 

having crests, IRON or less prominent, extending in the same general north and south direction. 
Near latitude 32° this system is extended bo about 3° in width, and the low swelling ridges form 
s succession of basins, without any surface outlet for their scanty supply of waters. Here mins 
are abwrbcd by the sandy soil, or arc evaporated from the minemlized surface of scmc shallow , 

lake. The most favorable passage of thc Sicrrn Madre range that can be found north of the 
head-waters of Rio Gila, in probably at Campbulh Pam. This, although more clevatcd than 
those of the Mcsilla c0uutry,‘p0sscss0s but one crest intcrvvning between the waters of the 

Atl¤,nti¢, from those of the Pavific. It is u. wide gap, separating tho ridge known as thc Zuiii 1 

mountain from the Sierra dc San Juan ; upon the cast the waters uf Agua Azul flow through Q 

tha open valley of San José, and a. rill from thc spring ni` Ujo del (Jso course| along thv gentle 
deulivity which forms the Rio Puurco of the went. The grcut advantages of this pass of the 

Sierra Madre comeist in its singlv summit; in thc easy grades by which it may be approached 
mnt and wont. ; in the convenient positions of springs and streams ; and in its close proximity to 

forests of good timber. 

Westward from this point we have thc valley of Rio Pucrco of the west, uxtcndiug in n gan- 
orul west-southwest cnurue for 121 miles, to in junction with Flux river ; thc average grade being 
about thirteen feet per mile. Aftexj leaving the slopes of thc Sierra Madre the nylva consist of 

ocdurs upon the prairies and a few cotton-woods upon the banks of thc streams; the pine forests 

of the Zuhi mountains contain an ample supply ut` timber for this section. 
The main survey crossed thc Hicrrs Madro by the pam of thc Camino del Obispo, and thence 

traversed thc valley of Zuhi. 'l‘he tbllowiug notes relate more particularly to that line. 
The valley of Hin Grundu frmn Albuquerque to Islam, fourteen miles, is wide and fertile. It 

contains scvvrnl villages nm! large Ieacicndaa, surrounded with wcll—cu‘tivatad Raids, which nrc 

irrigated by numerous acequiac that t»·nv¢·rse the bottom-lands. Upon the west it is bounded 

° Flux river In thv Irnnninthm nf "Rln del Linu," tlw Brut Bpnnhh mma- ;;|v<·n to thu stream lntvly known an the volu- 
min Chlqullv. Aa !h•-r•· an- nlrvmly within nur tvrrhory many rlwws nnnwd Uvluraeln, I! would wvm nlunlmhlu to with- 
dmw this from hw Hot. 

( Sm- Mkt of Hon. Albert Gallatin. In llqlor I·Zmory'• r•·port, Ex. Duc. No. 41, 30th Conpur, ht union. 
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nnmxrrxou or run commu. 27 

by the bluff algo of the DHI. 700 foot in hcigbt, that divides it, from tho valley of Rio Pucroo. 
Tho·bo•t point for ascending it is below hlcta. Between Albuquerque and Atrinvo tho river iu 

wide, shallow, and usually fordabl¢>—measuring 650 yards in width, from bank to bunk, and 

two to three feet in depth, in two channels which enclose zz shifting sonal-bur. Tho banks are 

Hooded during freshets. The crossing at Islota is much more favorolllo lor the construction of 

a bridge. Spurs, from twenty to tweuty—{'1ve that in height, irom ouch side conn- down to tho 
w•t.or's edge, and the width of thc river between is about 800 liv!. The hlnil` ot` tho l‘u¤·rco 

mesa here makes a salient point, but below tonne o rwcutoring angle hack ol` Lux Lnnus, whoro 

a wide and open ravine leads by a gentle ascent near to thc top, The volley ot' llio (iru.n·l`·, 

opposite the village, is wide, und upon both sides of the river src groves of timhor. 

The ascent from Islata commences at station 1, and follows the odge of tho umm slope. l‘on— 

Iidarablo lava and volcanic concs were found in thc vicinity of thc trail. The soil of the lowor 
portion of the hill is sandy. The upper stratum of the mesa is u rocky clill` , nearly unbroken 
upon our right until wc roach the water-course at F. Station 4 is upon the top ol. the moan. 

Thence for several miles thc surihce is nearly level, and beyond, we gradually descend by a 

wide ravine to the Puarco vulloy, near the mouth of Rio Sun José. 
From Isleta, with light cutting aud filling across tho gentle spurs, and hy keeping higher 

upon the slope to the right of the trail, thc maximum grade to station 3 would bo 52.5 ibut por 
mile. From station 3 to station 4, with u maximum filling of 30 {bot, thc grade is 76 {bet 
From 4 to 6, the location is on the top of the mesa nearly level. From station 5 to Pump 62, 
the grade is from 46 to 56 {bot per mile. 

At Camp 62, the bod of Rio Puerco is 18 fcct below thc alluviul soil of thc valley. lt can be 

bridged with u spun of 100 feet. Tho tongue of land included between Rio San Joao and tho 
Puorco is formod by o ridge of hi1l·=. with that tops, covered with cedar trees. Tho mail crossed A 

this ridge a tbw miles north of tho volley of Sun J osé. . 

The ascent to tho hills is quite stoop. From station l lu station A, the- soil in composed of 1 

clay and shud. 'Pwonty-tivo yurdu to the left ol` station A is u hill containing cool. Station 2 

is between two hills, 20 yards distant and 20 lbot. in height, connporwcl ol` ¤undston¢·. Ae station 
3 commences an ascent ol' 200 lbet in two thirds of a milu. elution 8 being upon tho nnnnnit. 
Station 12 is in an arroyo 50 loot, below thc general uurthco. To tho loft ol` umtion I6, ono milo 
from tho trail, uro hills oovurcd with cedar trees. From station I5 to 16, tho ground hun a. 

general slope towards thc San José valley upon tho lofi. 'l‘o tho right ui` the- truil thoro is an 

rango of hills with rocky sides. At nmtion 16 they como within 20 yurelu of tho rmi), uml uw 
85 feet high ; somewhat iinrthor on, they arc composed of rod uml whitv :·uunlntom·. '|‘hv vulloy 

cxtcnds to the loft about an mile, ond in houndovl by u mountainous rango oovvrwl with cedar- 
trees. About station l"{ the soil in sandy, with hut little gross. Ono uulo to tha- right. of tho 
trail, from station 17 to IU, there is as range ol' hills I20 lbct high. The lmao in t2>rnn·<l of u 

stratum of red uumlntonc. Thcnco wo tbllow thc wiilo vulloy ol. lilo Son Joné, in which in tho 
descrmd volley of Rito, to (fump 63, whoro stoop, rocky lmnku •ippi·o»u·ln tho river, liwrning on . 

cahon. On tho right, tho rod sandstone blull` is 300 ibut high. 'l`ho slrvann hero, nnunlly cullod 

Rio Rito, is a goo<l·¤izc<l brook; thc wutor is slightly i1nprvgnut<··I with mlb. 
The route from 1liol‘ucrco to Comp 63 should follow tho vnll··_v ol' Rio Nun José, which 

affords u light grade, 17.5 loot. por milo hoing tho uuturul indinution of tho stream. 'i‘hu trail in 

loss favorable; though in thc vicinity of it, with conuidoruhlv cutting und filling, as liuc may bo 
traced whosc mnximurn gvmlo would bo 70 foot por inilo for n dintmwo ull two and uquurt¤·r milon. 
Bctwccn Camp 63 nml tho Pueblo of Laguna, tho Sun Jom rivvr in ¤h.·fl0ctv•l towards tho north 

by a spur of hills, at the point of which u narrow muon in thrmorl. The- wagon trail in uoronn 

tho hills; though with nomo labor in rock cutting, tho hunks nl thu ntrvunn would iloulnlonn 
lfford a butter location {br i\ milroml. 1"I‘uIu Camp 03, llw tmil llrlluwu llw vclgo ul` the ntwnrn 

' 

to station 4. whore it. turns into u ruvino upon tho lull, uml uncourlu tho high lumlu. l·` rorn 
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28 DXIPTION OI III QUITIY. 

moderately gradual to station 11, in the valley of La Laguna. From station 11 to 12, the trail 
crosses the river. Above this point there is no obstruction in the wide valley of San José. 
The road, however, passes over the rocky eminence, about 70 feet in height, upon which stands 
thc Pueblo of Laguna. Thence it follows near the edge of the bludis, which upon the north 
bound the cultivated basin of La Laguna, to a branch of the valley leading to Covero. 
The direct route from La Laguna to Camp 85 is through the valley of Rio San José, leaving 

Ocvero 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 town of Coverc, to s broad plain which 
slopes gently from Ban Hateo to Rio San Jose. Station 7 is upon the edge of that stream, 
where the banks are steep, and the channel 20 feet in width. There are cedars upon the hill- 

slopes, but no timber in the valley. Thence the zrail to Camp 65 follows the narrow 
belt of alluvial soil that borders the river; the bluB` banks enclosing it increasing from 

50 to 150 feet iu height. About two miles north from station 10, is the foot of a bluf 
which bounds the mesa surrounding the volcanic peak of San Mateo. It is about 1,000 

fleet in height; and, at station 15, approaches to within 800 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 grass. The hills upon both sides are covered with cedar and pine timber. The river 
dcws beside, and sometimes beneath, u broken cotd‘ of lava which threads the valley. The 
grades are easy from La Laguna to this point. 
Near Camp 65 the trail crosses the river and ascends the valley with nearly a uniform 

grade, via Ojo del Gallo, Agua Azul, and other head springs of Rio San José, to the wide 
opening at Campbell’s Pass, 0,952 feet above the level of thc sea. Upon the left are the 
Zufiimouutaius, covered with forests containing several varieties of excellent pine timber. 

I ·om the summit westward for about three miles, to Ojo del Oso, the head springs 

of Jie 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 1'ueroo of the 
west leads through a wide valley toward the west-southwest, crossing the trail from Fort , 

Defiance about twenty-tive miles northmorthwest of Zuni, 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 Zuni river struck the Puerco of the 

west near the Navaio springs, at Camp 74. The region traversed is fertile, but unfavorable for 
a railroad, on account of the high altitude at which the Sierra Madre was crossed, and the 
necessity of a tunnel at that place. The grades through Campbell’s Pass and along Rio Pueroo 
of the west are highly favorable ; but the river, though at all times containing large pools cf 

water, is not a constantly flowing stream, and its banlzs are destitute of timber. Cedar forests, 

however. cover the mesas in the vicinity. Near its mouth. the Puerco, like Lithodendrcu and 
other creeks in that region, cuts through the gravelly mesa, aud forms deep ravines which would 
require bridging. Quarries of sandstone, tlt for masonry., may be found in the vicinity of the 
valley of Flax river. 
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S E C T I O N V I . 

From Flax River to Rio Colorado, 307.7 miles. 

It is much to be regretted that a greater length of time could not have been devoted to the 
examination 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 Gila and Colorada rivers, and 
their principal tributaries, Rio Verde and Flax river. The latter, having its sources in the 
Mogoyon and Zuni regions, flows west and northwest to the Culormlo, with which it is sup- 
posed to unite near the head of the celebrated Great Canon. Thence, the Colorado is said to 

course westward, through a tissure 1,500 feet below 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 

Pio Gila. Rio Verde takes its rise near the San Francisco mountains, and, tlowing south 

through fetile valleys, joins the Salinas and unites with Rio Gila near the theo Maricopa vil- 

lages. The Gila forms 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 extcnt——of 

which the Hamook—hii.bl (Blue Ridge), Ccrbat, Aquarius, Aztec, Black Forest, and Mogollon 

ranges are the principal-and dotted with many conical hills of volcanic origin. Between them 

are springs, streams, and valleys of considerable fertility. 

The northern portion of this area is believed to he an elevated table-land of the new~rcd sand- 

stone formation; with strata slightly dipping towards the north-northeast, tirrrning a region 

nearly as barren and waterless, upon the surface, as the celebrated Llano l·2stacado_ t'nptain Sit- 

greavcs traversed it in JS52, and from Camp 2l to Camp 26, a distance ot' 75 or Bo miles, no 
water was found. Near the parallel of 35° i5' the strata are brolrcn ; and south ol` that line the 

upper portions are swept away, exposing " magnesian limestone, sandstoneof the coal rneasnreo, 
and the carboniferous limestone." Still farther south, " and especially at l’ucldo creek, beds 
0l`old·red sandstone are seen below the lower carboniferons, and in contact with the gnciss and 

granite, similar to the old-red of the Catskill mountains."" Extending across this country, in 

adirection northeast and southwest, there is a series of volcanic cones indicating an axis of 

igneous eruptions. The San Francisco peaks, which are 5,000 feet above the base ofthe mount- 

ain, and 12,000 feet above the sea, ap°pear to mark the point of greawst. activity. 'l‘hcncc, the 

Iine of concs can be traced castwardly across Flax river towards tlv Moqui country, and south- 

west so as to include Bill Williams' mountain, Mount llopc, in the Aztec range, and llloont 

Ives and Artillery Peak, upon Williams' r` ver. Whatever mav be the cause, the tisct is evident 
that a large portion ofthe region south of the parallel ot` 35° l5' is well watered and iirrtile : 

while that north of it is the reverse. Ruins of ancient puchlos and evidences o1` lbrmer oultiva· 

tion are abundant throughout the valleys leading towards the (iila, The mountains and hills 
are covered with timber, the plains are variegated with patches of woodland root pnsturo, and 

the borders of the streams contain belts of arable soil, This country is capable ol` sustaining 

a considerable pastoral and agricultural population ; and, probably, the mines ofsilvcr and gold 
reported by the Spaniards and indians as existing in the San Francisco and other mountains in 
the vicinity. and ot which we saw indications, will add inducements to its settlement. 
West of the Astec range the character ofthe country is considerably moditled. 'l‘he streams 

have generally a southwest course until they break tlirougletbe beds of trap, lying upon the 

• l•• the proltnlnary roport of Iul•• Haweu. gaotoglst to the npedltlon 
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eastern slope of the Aquarius mountains, and join the main valley of Williams' river. North 

of White Cliff creek there are long, swelling slopes, peculiar to a granitic region, with two 
distinct ranges of mountains between Cactus Pass and Rio Colorado. These ranges extend 

nearly in a north and south direction, with broad depressions between them. The eastern 
terminates, or is broken, near 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 Bamook-hétb£,* 
which borders the lett 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 east this prairie is bounded by the Cerbat range ; and upon the south by 
numerous parallel chains of metamorphic mountains, 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 Bio Santa 
Maria, which appears to take its rise near a low depression in the Aztec range between Sierra 
Yrieta and Mount Hope. It evidently drains a wide extent of country, the character of which 
is not known. Near its mouth it has a strip of valley with alluvial soil of apparent fertility. 
The sylva upon its banks are mezquites, mingled with cotton-wood trees. 

From the Aztec range to the Aquarius mountains, the hills are covered with pine and cedar 
trees; and the plains, which are mainly formed by immense beds of trap, are clothed with a 
carpet of nutritious gramina. Most of the numerous rivulets which traverse this region, 
south of the latitude of Aztec Pass, form narrow caiions through the igneous rocks, and possess 
little soil capable of cultivation. Enclosed between the Aquarius and Cerbat ranges is the 
bed of Williams` river, which flows nearly south until it enters short canons among metamorphic 
hills of tho Ucrbat range ; it then turns westward, unites with the Santa Maria, and forces its 
way to the Colorado. The bottom-lands of the valley will average from half a mile to a mile 
in width, and the surface consists of alternate patches of sand and fertile soil. Groves of mez- 

quite aud 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 r 

barren of all uselul vegetation, though diversified with numerous varieties of beautiful eactooete, 
rendering the scenery novel and picturesque. 
From an examination of the observations made at numerous points of the survey, it now 

appears evident that gently sloping prairies extend continuously from the month of White Cliff 
creek around the northern extremity of the Cerbat range; and thence, sweeping slightly south 
tbr the purpose ol' avoiding the Blue Ridge, to the Mojave crossing of Rio Colorado. The dis- 
tance lbr a railroad by that line would bc about 70 miles. Grades of about 92 feet per mile 

could probably be obtained, with little expense for excavation or embankment. There is 

neither timber nor tuel in the vicinity ; both would be brought from the Aztec and Aquarius 
mountains. Water is scarce ; the Indians informed us of two springs only upon the route, 
which would make the distance from water to water about twenty-live miles. I do not know l 

whether the snbstrata are su zh as to make it probable that water could be obtained at proper
i 

points by artosian borings; but a supply could doubtless be preserved by judiciously constructed 
tanlts. r 

From our entrance to the valley of Rio Colorado Chiqnito, or Flax river, its course is slightly 
north of west to Camp 82, a distance of about 35 miles ; and thc arable soil bordering it averages 
from one to two miles in width. The river is about 30 feet wide, flowing between alluvial l 

`ianks eight to ten feet in height. The soil is generally light and porous, like that of Rio Gila. * 

• Mr. lllalre has lately called my attention to the etymology of th• word •* Kojave." It appears to be formed of two Yuma 
words — lnunook tlllI’<‘(‘.l and hsbi unounta|n•l—aad designates the tribe of ladlaas which ooruples s vallcv of the Rolo. 

rado lying between three mountalnn. 1'hc ranges supposed to be referred to are: lst, "1'ho Net—dlrs," which torrnlnntes 

tho valley upon the south. and ls called Aslontlwhibl, nr flrst range ; Id, the heights that bound the sight hunk of the l 

Colorado north oftlro Mojave villages. termv llavlmhabl, or awond range: and. 8d, the Blur Ridge, extending along the E 

loft bank of the rlvur, lo which bss boon glvvn ths sans ef Hanookdlabi, or third range. 
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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 junctions of these streams. Leroux`s Fork 

is crossed near Camp 78. It is a rivulet of clear water about 20 feet wide, and densely wooded. 

Beyond, the valley is bordered with low, gravelly mesas, covered with a species of nutritious 

grass called grams, 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. Between 

stations 8 and 4, a valley half 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 blufs, rising upon the right of the trail to the height of 150 feet, bound thc valley, which 

is here one-third of a mile wide. Upon the opposite side of the river, near station I0, is the 
escarped edge of an elevated plain, extending south, apparently, to the Mogollon mountains. 
It is intersected by several tributaries. Between Camps 79 and 80, the river-bottom is in some 
places marshy, with willow thiclrets, and in others covered with a loose. pnlverized soil. 'l‘he 

south side of the valley appears to be in some places from two to two and a half miles wide. 
There is much marshy ground between Camps 80 and 81, which may be avoided by lhllowing 
the trail along the edge ofthe prairie slopes. Cottonwood Fork joins Flax river near station 2. 

The latter stream may be bridged at this place, or the line continued upon thc north bank 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 point where the trail crosses the river, the stream is 50 feet wide, two and a half feet 

deep, and flows between clayey banks about I0 feet in height. A short distance below, it makes 
a bend and sweeps towards the north and northwest. To avoid this deflection, a reconnaissance 
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 miles below (Jump 82, a low and narrow ridge was 

crossed, and a basin-like valley was entered, which, although containing no well defined stream, 

was said to be the outlet of Dry Fork. Having traversed this for about five milcs, a gradual 

and almost imperceptible ascent led to a high prairie, somewhat out up by gentle valleys, and 
dotted with isolated hills of sandstone, from I5 to 30 feet in height. 'l‘wcnty»six miles from 

Camp 82 is the crossing of Canon Diablo, which flows north in a chasm from N0 to 150 feet 
deep, and about 100 yards wide, cleft in a horizontal stratum of mngnesian limestone. Thence 

to station 4, between Camps 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. lt is, however. fravcrs·:·l 

by several ravines, occasionally forming small canons ; but they iutorposo no serious olisfiwle to 
'hc construction of a railway across this section. There is water in Canon llinblo, and nt the 

Conino caves, near this line; probably it could be found at other interniediafo points. (lodur 

trees are scattered along the trail between Ury Fork and Canon lliublo. llcnsc fiiii·ki~t.s com- 

mence a short distance fiirthcr west; and, upon reaching the vicinity of tho Coriluo caves, they 
give place to forests of magnificent pines. 

From the base of the San Francisco peaks, many wide valleys, bounded by heavily timhcrod 
hills, extend towards the branches of Canon Diablo and Flux river. Station 4 is upon tho 

northern edge of one of the former, called Pine valley, which has a breadth ofnhout fire or six 
miles. The trail ascends its smooth, grassy slope. At station ti the valley is several milos 

wide; M lt8\l0¥l 9, ll. unites Wltll Q bwml, open pralrlc, lml‘tlt‘t‘0<l witlt pine flirusfs, mul i·xti·n<l·· 
ing towards the northwest to the foot of` the steep mountain slopes, Uontinuing up this vulloy 
towards the southwest, at station D we reach the summit of` a low ridge bctwccu tho Sim l·`ruu· 
cisco mountains and a long spur from the Sierra Mogollon, which dividos thc waters uf` tho 
Colorado Cliiquito from Rio Verde. The ascent to this point. is rcuuirkuhly iiuiiorui; nod the 

L 

decpdcprcssion which here exists between thc mountains is about u uiilc in n*id1h,uud so geoth- 
in its ilcclivitics ar to render itdifllcult to define the exact position of tho dividing crcst. Superb 

forests cover the slopes of the mountains upon each side. The inuximum grade through this
i 
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pass-—according to the proll1e—is 85 feet per mils; and an excavation would be required at the 
summit. Thence to Camp 90, the descent would not be diBcult with moderate grades. 
From Camp 90 to station 5, the line continues upon the edge of the pine forest overlooking 

the immense valley of Rio Verde. This stream heads in various ravines formed by spurs from 
the San Francisco mountains. The southeastern terminus of this range, or rather mass of mount- 
ains, is a huge pile of granite, rising abruptly upon the right of the trail to the height of 
about 2,500 feet. To the northwest, several volcanic peaks appear, elevated 6,000 feet above the 
base. Crossing the low spur upon which station 'I is situated, we enter another branch of the 
valley, and at station 18 reach the springs of San Francisco. Water is abundant here, and it 
flows in a small stream southward to the Bio Verde. From thssc springs we pass a slight 
ascent, and enter a dry canon, the narrowest part of which (about 100 feet) was plentifully 
strewed with boulders broken from the clids. From this point thc trail ascended the bank, 
about 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 Leronx's spring, where a stream of clear water gushes from the hill-side. Its temperature, 

December 29, at sunrise, was 4B.4° Fahrenheit ; that of the atmosphere at the same time
_ 

being 37°.5. Large pine and spruce trees grow iu the ravines and upon the sides of the mount- 
sins; and extensive forests of diderent varieties of good timber 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 diiliculties were presented to the eye, except for a short distance through the 
cation 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 90 feet per mile, and th labor of graduation will be great. _Tc avoid 
these objections a more southerly course across branches of Bio Verde has been recommended. 
Leaving Leronx's spring, and the fertile basin which it irrigates, the trail crosses a slight 

ridge• north of Triangulation hill, traverses a forest of yellow pines and long, grassy plains tc 
New Year‘s spring, at Camp 94. A secondary range extends towards the west, from the San · 

Francisco peaks, and, two or three miles distant from the trail upon the right, contains several 
peaks from 2,000 to 2,500 feet above the plains at their southern bases. 

Nearly south· southwest from New Year’s spring is Bill Williams` mountain, about 10 miles 
distant, whose peaks are above 8,000 feet high. The intermediate country bas a generally leve] 
surface, divided into woodland and prairie. The hill-slopes are covered with pine timber. 
One nn., ·t from New Year‘s spring there is a hill about 200 feet high, from the top cf 

which is obtained an extensive view of the surrounding country. Towards the north and north- 

northwest appears an elevated plain, looking bleak, waterless and barren. It is dotted with 

conical hills of black volcanic rock. In a wcst·northwest direction, a broad open valley, dark 

with the foliage of cedar forests, extends 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 lies the volcanic pile of mountains called "Bill Williams'," west of 

which is n succession of valleys and plains extending about 30 miles from New Year‘s spring 
lu a conspicuous peak known as Picacho. This is the southern terminus of the range of La Laia ; 

and at its base Partridge creek, which drains the intermediate country, empties into Val ds 

Chino. The triangular space included between New Year': spring, Bill Williams' mountain, 
and Picacho, has the general appearance of a vast plain sloping gently to the southwest: ex- 

amined more minutcly, it is dotted with small hills and traversed by valleys, which in a few 

places are contracted, and enclosed by low walls forming canons. There is good pine timber in 

•A rvdurtlon of the rciullng of the barometer at noon upon thc sriinmlt of this ridge makes lta altitude tilt feet above 
ls·rcux'¤ spring. Mr. Uamplrell agrccs with ms In the oplnlnn that It ls too great. This appears to be one of thc errors 

which will be found rch·rr•·rl fu ln the sulwrquont "llsnsarks upon the proM•·.'• lt ls consequent to tho application of the 

formula for correction due to mhI·day alr temperatures. ’lh• elect ls, as there stated. to give a roughness to the pronle, 

and lisaxlcr grades than rho unrfnrc of the country requires. 
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the vicinity of New Yc•r’¤ spring, and also in the region of Bill Williams' mountain. East 

of Val do China lies an extensive tract covered with large cedar: and pifions, forming the 

so called Black Forest. 

It may be sven from the profile, that, by the trail from thc San Fmncium springs tn Picacho, 
the route is not impracticable fbr n. railroad. The couibrmntinn of thc country south of that 
line, however, is such as to lead to the belief that, by crossing the head branches of Rio Vcrdc 
south of Bill Williams' mountain, traversing the Black Fm-est, and vnu-ring Val du China 

near the mouth of Pueblo crcek, we would avoid the ascent above the Snu Francisco springs, 
entirely dispense with the most clcvatcd summit upon tho mute-, and nlmrtcn thc distance to 
Aztec Pass without increasing the grades or expense pcr milc {br graduation. Many questions 
regarding similar deviations irom the linc nrc to bc determined by more clulmrutc surveys. 
A semi—circul:ar rungc of hills extends from the Sun Fmnnisco peaks to Bill Williams' 

mountain, forming the northern and eastern boundary of the fiat prairie uml {brent basin, which 

has hccn described. Near New Year’s spring there is u wide gap in it, whore thc ridge is 

Almost inuppreciahlv. From this pointulow spur cxtcndswost and west-northwest to the nmuutmul 
of La Laja ; dividing the water courses which drain northwest, through Park vullcy, from those 
that flow, by various branches of Partridge creek, into Val de Chinn. From the examinations 
made, it was found easy to pass down thc southern slope of this ridge into the valley of an eastern 
branch of Partridge creek. By some mistake, hmvevcr, attributed to the intricacies of the 
numerous ravines, and the thickets of trc•s that cover much of this region, the train and the 
main survey tbllowed, {br n considerable distance, the northern basc of the ridge, and beyond 
Camp 95 crossed over to Partridge creek. The more minute topography is, thcr0(b1·c, upon this 
line. 

New Year’s spring, at Camp 94, is at the hmd of one of thc branches of Park valley. It 

is surrounded by a grove of pine trees, from 125 to 150 feet in height. Leaving the spring, wo 
ascend the low prairie ridge and take a westerly course over u surface that, at n distance, 
appears level; but is Qbund to bc considerably brukvn by ruvincs, amno of them from 30 to 50 
feet indepth. The first contained pools of wntcr. Station I is in Park vnlloy, which, covcrcd 

with cedar trees, extends like a broad plain towards the northwest, with the view uninterrupted 

almost to the horizon. Suvvdm made an cxplormiuu across this valley, uml wan absent three 
days without finding wntcr. Again rising m thc pmiric nt station B, wo were about half as mile 
from the most northerly peak of Bill Williams' mmmtnin, which is about 500 fact in height. 

To our right, between stations 3 and 4, there in u valley ; uml from 4 tn 7 the tmil in parallel 
to it. Between stations 8 and 9 we crossed nn cnhnn, and nt. station I0 cutcrml nmthcr; both of 
which inclinc to the right. Passing onward to Lava crcck, wc found n vnn;.5nifh·e·ut pool uf wutvr, 
ind encamped. The soil ofthe pmirica, thmngh mvcrcd with excellent grnum, is nmwwlnznt sandy, 
and ovsrlics beds of lava or trap. The rock is cxponcd upon the sides ol mn canons. Evan the 

valleys have little depth ofsoil, and arc uncultivable. Pina trccs cover the hilla uml cxtcml 
along thc valleys. The grade {ln- a mad need not exceed 55 {cet por mile. 'Plw mvincn would 
be dilllcult to cross, but by keeping more to thc left, mont of thcm could lm hcndcel. 
From Camp 95 to station 4, thc trail descends to n brand cnhnn, about unc·1hun·!h ofn mile 

wide at tsp, and thc banks 75 fcct in height. Ne-nr stations 7 uml 8 nre large piles of naked 

lava. The pines have now given place to cedars, which cuvcr the slopes in cvury direction. 
Passing n slight elevation, wc cntercd another valley, which, an wc ndvnnccd, grew narrow, 
and between stations 8 and 9 formed u rocky ravine. Wo nuccndcel the nidc •·l·»pca l35 that to 
station li, which in upon the nrvnt of n high ridge :·nv¢·r;~¢l with cedar mul pifmn mm. It is 

coznponcd uf rmmlntrmc uml carl»m1ifurmnn lime-n•m•»··. and vxtvmln lkr towards thu right with A 

regular slope. Abuut thrcv nr four milvn lwyunel, tIu·r•• in A nh.;iLu· uml pnmllvl mugv nf hillu; 
snd, batwwn, lion n wade vnllvy, d•·mu·!y w•>¢»•|¤··l, and <·••|I•··I --p•-r|»••p•• hnpr·»p•·rKy, Im m- thaw! 

no wswr in it-Cedar crock. l·`r·•m nmtiuu B thc •le·¤m·nt Ihr ••\•·»•n 2••n iw: wu st an inclin- 
la of •••r|7 0**; •:•n¤• to agian 18, mu mum, xw than ; nd fron tbl point, 0••||\••¤l

Q 

N N 030621



84 O! IRI NBII}!. 

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 an 
examination of the ground, it would appear practicable to cut through the crest at the gorge 
referred 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 tbllowed the valley, which between stations 1 and 2 is contracted to the width 

of 150 yards, with backs from 20 to 30 feet in height. Beyond, the slopes upon the left are 

gentle ; and at station 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 bluH`s, crossed at station B, between Camps 95 
and 96; and they continue far towards the west·northwest. The valley between is dotted with 
knolls and sprinkled with cedar thickets. The surface 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 gentle ; the surface is prairie, with few trees. Upon the hill-sides, to the right of stations 
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 canon of Partridge creek, with high bluff banks, which 
are covered with cedar trees. The trail followed the undulating slopes upon its borders to Camp 
97, situated within a rocky glen, where the creelr contained large pools of water. The geolo- 
gical outcrops are of the lower carboniferous formation. The country passed over is rough, but 
the general slopes are favorable for n roadway, •From station 14 to Camp 97 the maximum 
grade may amount to 80 or 90 teet per mile. 
From Camp 97 to Camp 98 the route lies near the cafzon of Partridge creek. Its steep banks 

are from 50 to 80 feet in height, varying from one to three hundred yards in width. The top 
ofthe blutfs, 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 5, the trail tbllows the bed of the caiion. 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 course southwest across the 

nearly level prairie toward Picacho. Between stations 9 and 10 is a dry arroyo leading to 

Partridge creek. 'l‘he ridge of Black Forest appears about fifteen miles to the left. Another 

chain of hills lies upon the right, about ten miles distant. From station 10 to 14 the country 
is level, producing a tow scattered cedar trees; thence to Camp 99, the trail crossed a rolling 
prairie, 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 tbrming the southern terminu.; of the range of La Laja; the Black Forest range, from the 
south·sour.heast, end: about two miles southeast from the same point, leaving between the two 

ranges an opening through which Partridge creek {lows inte the great Val de China. The 
bed of this valley is about 200 feet below the general surface of the prairie, which borders 

Partridge creek, and ends in a bluff below Camp 99. Camp 100 is situated at the foot of it, 
about ons mile distant from, and 188 feet below, Camp 99. By following Partridge creek 
from Camp 98 to its entranceto Val do China, the grades would be light. It would, probably, 

beequally practicable to construct a road along the trail, from station 5 to station l5—b•tw•en 
Camps 98 and 99-and there entering a ravine, follow it to the conduence with Val ds China, 
near Camp 100. The gradients would be favorable, except upon the latter portion, where 
they might amount to eighty fest 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 creek, 

and unite with the survey near Camp 100. 
Between Camps 100 and l0I , a distance of seven and a half miles, the trail passes across the 

rich bottom-lands of Vat ds China, in s southwest scares, nearly perpendicular to the general 
direction of the valley st this point. The country ls 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 
culvert: or short bridges. 

From Camp 101 the course of the trail is south-southwest, toward Mount Hope. Upon the 
right is the northern part of the Azt·-c range of mountains, and from the base ol` its strep sides 

low spurs of hills extend westwnrdly, gradually sloping to tho edgr ui Val dc Uhina. Through 
these hills, which are covered with cedar trees, the trail ascends uno gentle slope of a small 

ravine to its head near station 5. Thence it passes a low ridge and enters a small valley, with 

rich alluvial soil, through which flows a pretty rivulct called ’l‘urkey crrxlr. Amidst u grove 
of oak and walnut timber is Cairn 102. From Camp 102 to Camp 103 anoiner spur of hills 
is crossed, which peparates Turkey creek from Pueblo creek. 'I‘ho latter stream heads at Aztec 

Pass and Hows easterly through a wide and deep ravine, dividing this range of mountains into 
two portions; the northern being horizontally stratified, the southern disturbed and changed by 
subterranean heat. From the foot of the cliffs upon the north to the bed ofthe rivulet, the 
slopes are regular, aflbrding n side location for a railway, with tavornble grades around the 
southeastern and southern declivities, trom the ridge near Turkey creek to Aztec1’ass; thus 
avoiding the descent to Camp l03 upon Pueblo creek. There is considerable arable soil upon 
this stream, and in the vicinity a variety oi` sylva. The mountains are covered with pine 
timber ; the living streams are bordered with oak, cotton·wood, walnut, or ash, and the bills 

yield a dense growth of cedars. 

Astec Pass is between Camps 104 and 105. It is upon the top ot` a low granitic spur, which
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V*•w uf Amo has non tm tndtsn ruins, looking south. 

s••ms to connect the northern with the southern portion of the Astec range. At its junction 
with the stssp slopes of the southern peaks, two water-courses are formed. The eastern falls 

ima a stssp ravlus, halt a mile to tbsp foot of the hill, and _tbsn, joined by a ravlns from the 
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north, forma the head of Pueblo creek. The second follows the gentle slope of a wide and
( 

smooth valley towards the westmorthwest, and becomes tributary .to Williams' river. 
The accompanying sketch, taken from the ancient ruins that crown a height upon the north, 

overlooking the pass, represents the summit of the dividing ridge and the prolongation of the 
Aztec range towards 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 volley in which Williams' river takes its rise. ¤ 

The diflivulty 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 deep 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 descent would be easy down the wide valley through which the trail follows, 
to Camp 105. Below, upon the banks of the same rivulet, Camp 106 is situated. A small 
stream threads the valley and is occasionally lost beneath the surface. But few trees line its 
banks, though pines abound in ravines among the mountains, and cedars nre 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 canons 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 ic in the bed of a ravine contain- 

ing water. From station 3to station 4, the valley is several miles wide. The slopes of
1 

the hills upon the right are regular ; while, upon the left, the country is rocky and
N 

broken. A low ridge, which, extending from the Gemini mountains, turns the valley towards 
the north, was crossed at etntion 7. Thence, passing a gently undulating prairie, sprinkled with 

occasional tbickets of cedars, we struck the stream again at Camp 107, where it has high 
bluff banks. A short distance below, a chasm in formed; width about 80 feet, and 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 Camp 106 would follow the valley of the stream, making , 

a bond towards the north, and thus avoid crossing the caiiou. 
From Camp 107 to station A, the ascent is not ditlioult. Thence, attempting to descend 

along the bank of the stream, a deep ravine was crossed. One mile to the right of the trail, 
there extends a ridge of hills belonging to the Aquarius mountains. The general surface of 
the country is an undulating prairie; the soil containing much clay and loam. The prevailing 
rocks are granite and trap, which are so much cut up into chasms as to make the passage with 
wagons ditlicult. Hence the train returned ; and Comp 108 was formed at station A, in the 
immediate vicinity of Camp 107. A reconnoitring party, however, pureued the course of the 
stream acme miles further, and then passed northerly over the slopes of the Aquarius range, to 

White Cliff creek, which was followed to its junction with Big Sandy. 
From Camp 108 to station A, the surface is somewhat broken. A small stream crosses the 

trail between stations 1 and 2, and another between stations 5 and 6; both evidently branches ~ 

of White Clif ereek. From station 3 to stetion 7, the surface continues undulating; although 
the general slope is quite uniform, and from it slight eminence appears level. From station 7

_ 

to E, between stations 10 and ll, the trnil passes over low ridges which divide ravines that 

have r. southerly direction. Upon the right, three miles distant, there is a range of hills 400 
feet high. To the lei} of station 9 there is n large valley, euppoweil to contain the mein branch 

of White Cliff creek ; and from station E to Camp 109 thc ground is furrowed by varioue 

ravines, apparently tributaries to that stream. North of camp are rocky hills, covered with 
cedars, There ie a chain of highlands also upon the left. The profile, from Camp 108, is

N 

projected 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 
crosses several small valleys whieb extend southwest among small ridges, peaks, and meeas.

i 

From station 2 tostation 8 the surthce is level. Near station 4 the dry bed of a etaeam
[

l 
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ie crossed. From camp to station A, between stations 6 and 7, the ascent is nearly eontinuons. 
There is a steep descent into a caiion 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 nscends its valley to Camp 110, near Cactus Pass. There is water in 

this branch of the creek, and cedar trees are still abundant upon all the hill—slopes in the 

vicinity. Cactus Pass is not practicable for the location of a railway; and it is proposed to 

make the proEle for that line, as before stated, from Camp 108 down the valley of White Clif 
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, an extensive panoramic view is ohained. The 1{amook· 
hltbi, or Blue Ridge, is seen bordering the Uo10rado,nnd a lesser range intermediate. The 
latter terminates nearly in the lntitudc of this place, and, after un intervening gap, the Cerbat 
range is prolonged in the same southerly direction. Toward the northwest there is a vast 
plain, leading apparently to Yumpa creek, and bounded upon the east by broken ranges ot` low 
mountains. East of the Cactus mountains may oe seen the extensive broken plains already 
traversed—Crose mountain, 800 feet high, and the Aquarius range, 1,000 feet high, being the 
principal of the peaks and ranges that break the general level oi` 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 one mile and three·qunrters, 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 n southerly spur of the Cactus mountuine. Near station 5 
there are springs, in the vicinity of which the reconnoitring party bivouecked, January 28. 

Station 6 is 500 feet below station 3. Thence to Camp lll, near the mouth of White Cliff 
creek, the descent is 350 feet more ; making; a total, from Cactus Pass, ot` 1,640 feet in a dis- 

tance of eight miles. White Clit? creek is a clear and rapid stream, with u strip of fertile soil 
upon its banks for eight or nine miles up the valley, to the bivouac of the exploring party, 
January 27. Its principal tributary is about four miles below that point, and both streams are 
bordered by s dense growth of cotton-wood. The altitude of the bivouac, t` rom the readings of 
the barometers, is 4,480 feet, or 950 feet nhove Camp 111 ; giving the descent ot` the ntiutni above 
100 feet per mile. But, as it contained no steep rapids, to the eye the ileelivity seemed much 
less, and possibly an error may have been made in the record ot` the observations. 'l‘he dis- 

tance from the bivouac to Camp 108, near the head of this stream, is about 8.5 miles; 

and the altitude of that camp being 4,814 feet, the fnll 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 he considered practicable for the location of the railroad 

line. White Cliff creek is bounded upon the north by high gravelly slopes and mesae, which 
terminate the mountain spur south of Cactus Pans. It is therefore 

` ' 

·ved feasible to locate 

the line upon this ridge, so as to turn the southwest point of the hign mountains, and avoid 
the descent to thc bed of the lower portion of the creek. This line would strike the trail, from 

Camp 110 to 111, at station 0 ; which, being about 200 feet above the latter camp, would cause 
an irnprovennent in the grade. Station 0 is in u valley lending. by a gentle ascent, to the wide 

prairie which has been described as seen from Cactus Pass. It is apparently nearly level to the 

gap north ol` the Cerbnt range, and thence inolinee, by broad slopes, to the (.‘olora·lo river. From 
an examir ation of our topographical elusltlies and views, wml a comparison with the heights of 
relative ioints, both upon our own exploration and upon that ot` Captain Stitgrenves, the ele- 
vation ot` the gap ie estimated at 3,900 feet above the sea; giving for the ascent, trom Camp lll, 
374 feet, and an ascending grade of i1.5 feet per mile. From this summit a broad plain slopes 
the Colorado river, and a spur of it impingee upon that stream between the mountain ridge, 
called “Th• Needlee," and the Mojave villagee. The elevation of the blu! is (B0 teet above 
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the sea, and the descent from the pass ie 3,450 feet. The distance in nearly a straight line is 
87.4 miles, and the grade, if uniform, as the appearance of the country seems to indicate, 
would be 92.4 feat per mile. The sketch No. 3, taken from the right bank of Bio Colorado, 
looking east, gives a view of the country here described. 

Tha region which includes the Cactus and Aquarius mountains is well supplied with cedar 
trees. Westward the ehorp-crested ridges appear naked, and the plains nearly destitute of 
foliage. Wood is scarce, even for fuel. The two Indian springs, already referred to as existing 
upon this route, probably indicate points where, by digging, a sumciency of water would be 
found. 

From White Clit? creek to the Mojave crossing of Bio Colorado, our wagon trail followed Big 
Sandy creek, Williams' river, and the valley of the Colorado. For a description of the topo- 

graphy upon this part of the route I would refer to the Itinerary. Although meagre in its 

detaile, it may suilce to give a general idea of the character of those stream.
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