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ROTES 0N THE EGLOGY GF w YOMING ANE COLORADG TERRITGRLE
No. 3,
BY FUV. Tavnes,

Before describing the guclagien] eharacter of (e Lasminie Plains ang the
sountry to the west of is, | willuttenipt, to Present & resums of (he Physical
geogvaphy of that FETY iuferesting region,  If we Isok ar the profile of
i roviie constricted by the Union Pacifie Railvond for their roadd from
Omaha to Forg Bridger, we shall fired that at Oniaha, the initinl point, the
sltitude j5 a6y feet wbove tide Yevel At the muuth of Lodge Polg creek,
a distance of 277 mifles, we have an elevation of #5908 ot a eraduad rise
in that distanes of A0 or g grade of abong 7 foet 1o the milpe. From
the mouth of Poln op k to Crow ereek Cressing near Cheyenne 876
miles west of Omaha we have reached an elevation of 6019 feos, or an
werage prade of ovoep § feet to the mile o the entiye distance.

AL Evans' Pass oy the summiit of the Earamie Fage, we have reach e
the highest point i the Rocky Mountains, SR A distanee of 4562
miles wost of Owaha, The average grade 15 over 13 foer g the mile,
But for 100 miles west of Onigha the /verage gowde of ascent inereases
a8 we approseh the montnins.

Howe take the distance from Crow (reek Crossing an the foos ol the
Wmountniis e Dviny’ g Ftho Smmmit,* g distance of 31_8¢ miles, we
have an Bverage vrads of aseant of neaily 90 foet to the mile. We can
fee clearly by these tigures (he pien of growth of that portion of gur
vontirient west of the Mississippi, A vimlier of fhose profites have heen
sonstricted aeross the continent from the Mississippi to the Pacitic osean,
from the nerth Hue tiy the somth, ri) peinting 1 the s resutt, aned agl
agrecing .‘il_l?lﬂf;l-ll{'j;l”.‘y in the rgererate rosylsg,

Passing aver this fivsk range of moeuntains to the Larmonie plaing, fram
trow Croek Crossing o Lavanie rivep 3708 wiles, and 3771359 miles west
ol Omaha, the elevation i VITS Teet above fide water, Shm\"ing that
Ceen in the plain Country on the west side of the fiest rurge the elevation
B ovoer 104 fect higher than ab the hase of ihe ORI on fhe s side,

From the latrer Point wostward thepe is 0 continued line of ageent gl
descent produped by the same foppes that elevated the whole Rocky
Mouniain Chyin, Passivg the Humbelt momitadi we then descond iy
Fmodernte wmde (o the Pacific ocenn,  The ntermediate portions are
“ecupied by a continned series of more or less elevaied Mmouniain ranges
with im_m-vz'-nin;;“ valteys which are always at a cansideralile height ahove
the sen, bt VALY ab different poings fromi east 1o west, Yor exaunple
the elevation of the Laramie pladns near Fore Handers is 7173 feet, ap
Bait Lake Villey 4285, waking o difference of W0 feer. We shall en.
deavor ¢ show hereafiey that this difference in the cievation of the two
Vaeutitios of nearly 3000 feot aperates maost favorahly apon the agrienl.
tural resourees of alt Lake Yalley., While the suminers in the Laramie
platos are Very brietl, and it wip 2[]'\\"&}’5 be dilienlt under the most favor.
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Bajt Lake Valley are among the finest in the werld,

We ean see ab a glance therefore that the whole counbry west of the
Mississippd s us it were an elevated Platesan. out of which rise, ng if b
the bursting of the erust, a vast series of ranges of mountaing, trending
in the aggregate nearly north-west and sontheeast, and e
made up of an infinite number of minoy ranges tre
possible divection.

N

ach of the series
nding in ahnost every
In many mstaness important ranges of wmonnizins
are separated from the main chain by extemled plains compored of oveta-
ceous or tertinry formations, and withoul o knowledee of the poolosiol
structuie of the country, they woull seem 1o be entively disconneetod.

The Black 1ills of Dalkota, teoupy an area ol G000 square miles,  If
we examine the map this bmpoertant CATHIE
fromi the main range, It frem the sontth-westomn side extends o low
anticiinal valloy, just exprming the testinry and for o povtion of the i
tance the cretacesus heds, anmd linking the Dlack Iills with the Laranie
range near Fort Laramio.

seems to be entively isnbaioed

Again, the same may be said of

[ the Big Horn range, from the south-east
end of which along the

valley off Poison Bpring erveel extonds an anticli-
nal valley, jointng the Big Morne range with the Larmale near tie Red
Buttes. AW these isoladed ranges, however distant they mey appear to
be fromw the main tange, or hewever swnt thes Sk
connected 16 the eye of the geologist,

great monntain &
done, zo0 3

miaw Tun gy

It 35 thus that the anatomy ol this
tem can he worked out in detail. Never ean it bt well
$ Lo command the angualified approbation of the sefentific
world, until the minntest topagraphy and the peology are united together.

The northern portion of the Laramic vange properly commences near
the Red Baottes, Here the nuclons af feldspathic granite or
concenled by the overlying unchanged beds

syenite is
s and a browd interval oecurs
which is occupied by o areat variely of formadions. ranging from the
carboniferous to the most recent wrtiary, in its southward extension
this range scems to flex arcuned from an almost easterly trend to o goutl.
west dizection, forming almost o half circle. 3t then joing on to the
main rusge n the neighborhood of Long's Peal, Thus the Laramie
range constitnies the east side zod the greates vart of the north side of
the Laramie plains which forms, thus enclosed, a huge park, On the
south side is the Medicine Bow range, the loftiest rid
perprtual snow.  Connected with this 1a e
ranges.  The west side s an open ruggr-(f
and there detached small mountains exke
Balf Lake valley.

The Larsmie range forms the most beautifol iHastr
nal ridge I have ever met with in the Rocky Mountains, with the exeep-
tione af the Black Hills of Dakotn. Either one of these ranges if
thoroughly studicd, would form excellent moncgraphs of the physical
geography and geology of the mountain region.

The nucleus of the Black Hills is ¢

ges covered with
also are numerous minor
harren sage plain, with here
nding far westward foward

ation of an anticli-

omposed of red feldspathic granite

s to produce crops, Lo any extent, the productions of
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Stnrned eiles of the Potsdam sandstond,
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the ug
brick red sands aml S;i-l‘lits'f_f'li'lt':%. s
and Tertinvy rocks, all dipping at variows ang
Be ensily aceessible fo the sturdent. o
The f,l!]‘;'i-'!iiii’ range 1 cqually sy skemnadic
Tut radlier more compliond od, and 11{0‘ n-.ﬁi:h.s
more strongly shown and the .\ni.;frf': 'x{;x! :ngw?
comerad the undertying rocks. Like ‘(lmf _{-}m‘n
does not sive rise (o aay nn'g}nrtun? 'T”li_ 1,1“?‘[
{rimmde 1L o8 Berr the dividing v

ps OF i
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The wudn beaneh of the Nz:sf.'t!} §’La..t.;«7~}r1,«f,;.
which forms Hre nerth side of E:ls(.' Widdic 1 t
T¢ takoes o course a Hige wosi of mxrt:h, Jow \
north park, engting it way through unmmmi
Park and the Tesmmie plabs, 16 then Cwll-)‘
oh fertiary as well ag eretaceous Toc

thron CeOs
Sweet Waber, whoen 1t bends around o the ea
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Buties its courss i newrly gontli-cast until

Long, 1017
near Long. 1017, o e
The Sweet Water, which is the principa
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yises in the southern end uf i'.]~ d }
enst and wnites with the North I 1;11%0_ )
streams flow through nem'}):; every \":}1'10t.
which oceur in the West, Fromi the ‘]ma(f
Ted Duttes, it fows throngl granite, -cm'bm
jurassic marls, and White 1'1.\*0.1“ ‘a(.arlju'u'ytb;
‘t]n_‘ough Mgulte-fertiary o 1\.. point :.*J,)(.a\(x‘l )
Taramie. There the White viver terti ;u) }. I-m.:
and then continne o the forks of the E 1;!@(.
The Medicine Bow and the tlwo -L@r;m‘
of the North Platte, and take i-}mn‘ 1'%5-‘,&‘. in
taing on the gouth side of the Lamzmg jelm
Worth Flatte is mostly a vast sage.phuu AT
in from that direction, butia a'mﬂ‘mtmdea of
nels through the sides of the Laramie 1a
B
j }?’t:;m Red Butbes to Fort L:‘Lm;;a:ie, a
heantiful littie streams rise in the Laramie
water into the Platte.  These crc?cks om:lu‘r
passage from the mountain tl‘;ey lewuf%:.(:at;:
the st-éep side of the mountany, smlnevj..n{;.
Lt they have also seooped out? a Wldo,de%i
of pasture, ground for stock 1 swmmer

WINLGE. ‘ o
The main branch of the Bouth Platte
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1560. 1 -
from the flanks may he seen

and other metumorphic rocks, and inciining
eyoars Hnestones,

the uptarned cdges of 1he Polsdam sandstond, Carbonif
k ved sands and sandsiones. TJurassic made, Cretaceous
onks, all dipping ab yurious angles, bab i guch @ way as i
ible to the student
The Laramie ramge is ety systematic in
Jub radbler more (‘H]ei}ﬁi'.:;\&"«"('i\ aned The resnlis ol erosive elion are rnils
g oshown aind e saperfietal deposits or drift in many plees
Like the Dlack Hills ihe Loamnarie range
does not g3 sams ol wter. Myrinds of tittle
shremms opiginate In oy near fhe dividing vidge and cut their channels
down the siapes aud o into the Novtlor Soutl forkes of the Platte.
e wadt branch of the Vorth Plabie rises in {he range of mowTiAin
the nortls side of vhe iddle Park, very neay Long's Peal.
¢ povih, fiews tivongh ihe middie of the
gl irineise Canons hetweoen the North

e pearly aonorth oourse

bric Triassie,

quid Tertiary v
he eagily Reecs

e plan of development

more strongl
coneenl the wuderlying racks.
e rise tooany jmportant st

which forins
T4 tikes o Courss i Hhtle seest o
north park, entding Pt way thi
Park and the Lavmnie plains.

throneh tertiney @ sl As ATRLACeHS pocks o
GQrvert Water, when it honds avownd o the by
nearly south-cast antil it reaches the main Piatte

T4 e eontinag
s junction with the

& so that nesy the Red

Pgthes its conrse s
ey Lone. 1017
The Swees Water which is the priveipel Lreaneh of the North Platte,
pises i the southesn el of the Wind viver snountaing, il Gows nearly
€ and unmites with the sorth abin near Ticloprendence. These
cireoms fGow throazh noarly every variety of weologlen formations
whieh oeenr in the Wost, From Hie junetion of {he Sweet Water 1o
Red Pubtes, it tlows ghvoush graniie carboni(orons limeston. redd heds,
yrarie, and White river tertiary beds.  From the Red Buites
hont 100 mites porth-west of Fort
tap the Tgnite-tertiary,

Jurissle

through Henite-teriiary o

There the White rbver tortiary beds over
o Lhe foris of the Platte.

[arnuties Hre impartant brpnches

Lalty =now capped moni-

Tie vewion north of the

a point o

Farranie,
arel then continne

e ledicine Bow aul the two
of the MNorth Platte, ard ke theiy yise in ihe
e soulh side of the Taramic pleins.
¢ sae plain gnd bab
spandl stresnus ent deej chan-
L opased flow into e Notth

fains om i
ortie Platte 15 mostly fovas
Feom (et direction, bt mndtitude of
g Dapanie rahg

L fow stnall hranehes flow

1

nels Drowghy B sides i
Platte.
eom Ted Buttes o tope Dasnovie, s distance af 150 miles, many
heatitifnd Tittle stroams rise fy bhe Doramie aml pour @ good volume ot
amd in their
ety chanpel in

wader into the Platte. These ereeks ocenr every {ew miles,
o From the mountain £
more in deptl,

ey hawe not ounly worn i
sometimes 1000 feat or
Hey which alfords the best

JRERsT
e steep side of the i,
ok wide deep vi

Fnt 1hey have alsy seaopind

of prsturs, crronndd fov stoek inosununer il W chelbered plices in
winter,
of -

The makn brunch of the South Platte rizes in the range
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tains which bounds the west side of the sonil

Upark, and flows abont
novih-enst to Caclie In P

oudre, and there beneds roumd shightly Loward the
east and joins the wain Platie, The dittle hranches that flow frony the
meuntain sides are v nemersus, and ench nne
channel throngh the sides of the monntsin, afineding yost croellent see.
fions of the strata for the geologist, Neavly w1 the branches ihat rise
in the plaing have very wide vallevs, but are mostly div, ex winlly in the
Intter part of the sammer ard antunm, Although the DMatte viver is
never navigsble ab any senson of the yearowel the wren diniied Dy if ds
immense, at leasé Q00 wiles from east to wosr and 3300 Do north to
sonth, or an avea of nearly 300000 squsre mwiles :and vet the Nopth
Platte is one of the minor branehes of the Misour river.

The Routh Platte flows throngh

enfs o fremondes

the difterens formations along the
Handes of the wmountain © and in it conrse tlrougl the plaing cuss the
lignite-tertiary for 59 miles or more, when the White river tevtinyy over.
iaps the plains to the Jnnction,

The above brief remarks arm hrtended rincipally to show by the
geography the gigantic scale upan which overy thing in this Western
Country is planned. that eyven e At iadned Ly thie Flatte and ifs
branches is Ineger than 411 New Hngland, New York and Pennsylvania,

September 1st, T Jeft o Sanders with my purty to o
country along the southern lowder of the T

aver the different beds of the cred
wo reached 2 point near Cooper’
begin to averlap the erotaceous.

The examples of Hio crosive
of the mountains that barder ti

Xamine fhe
Airamie phins. We passpd
accons period fop about 80 miles, until
s ereek, when indications of the tertiary

action of water alony the nerthern side
e Laramie plains are numerows,  In the
ralley of Cooper’s creel uear the oot of the mountains thore is & trian
gular space about five miles long, and twoe or three miles wide on the
sonth-woest side.  On {he soutl side there s a hill 500 fo
mif of" which is composed of drift, and the surface paved with prtially
WO rocks. Gn the northewest side there is a long ridge, the top of
which is composed of the yellowish sandstones of cretaceous formation
No. ewhioh g fow characteristic specios of fossils, like Fnospr
cecnr. These ridges soem to converge
Btation, so that the creel passes thy
the ercek is cov

et high, the sum-

CLiNeLs,
about two miles helow the Stage
ough & sort of gorge, The valley of
ered guite extensively with deift materials derived from
the neighboring mowntaing,

Rix miles west of Cooper’s creel we find the
coal, The upper cretaceon
but are overlapped by the

The stopes are all so gentle and the superficial drift o
Lo such an extent that T found it diffieult to get
{eretaceous) scems o Pass gradually u
the change in the

first good exposure of
8 beds erop out oceastonally in that vicinity,
coal bearing strats.
overs the countyy
& good section. No. 5
pinto the coal-bearing beds, and
sediments of the two systems is slight,
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anchanged rocks have
the mountain, withont leaving that series ol uyd
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aome of the tertian
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turned edges.

Alony the wamediate base of the mountain:
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Deen eveln moOre smoothed by erosion thas
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¢ailoy of erosion the old stage road and Wesl:
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is loeatod.

Neorth of the road can be secn. a series of U
in their continuity bub gra dunally vo
The first ridge is composed of @ gerie:
layers of more or Tess 1a

jrregular
WAVES.
clays and sands, wib
fine fexture, and tendency to coneretionary
thickness from 2 to 10 0¥ 19 {feet, dipping N,
west of north.  In this ridge are guite exio
which is abont six feet thick separated inko 1
Tu the harder layers above and below are g
vegetable fmpressions. The interval beteweo
the second is about juiles, and m that i
erop ont with layers of Mght gray fine graine
The sceond siain ridge is composed of & ¥
57, the gensral color being Prown, or Hght d
are rosty sandstones. One bed, perbaps
indurated sand with a greenish tinge. At H
very distinet indieations of the lignite besd
Gavoral foch of rocks were baked to & hrick
comyletely fosed rock 1ay senttered about
cine Bow to the summit of the second ridoy
fect of shanta were exposed o view, andd T
decidnous leaves 1 regarded them all as bl

SQome of the sandstones are made up 0




U"(.’.E)I'u;“y n
i

Pittive - Usita i,
m“'f’}.‘i’ Smaly o m‘*”)’ Hlp}r F‘)I‘I?
tt’f‘tl:?.;-y be 2 Ny is g
of ALify o 1C1gg to o S g
. e A Ay,
HiNta . 107 na. <
,l] Vi Sidp 3 ) ¥ are COVapeg
Wive . £] S C g
) »I(_‘ Mothey, R « gentfy ang
Akl the hiigs the Fring op foog

- Cred i CHOS arg
T that g, o th e o Pt Whicy,
”].’l,‘_ﬁiﬂ-- ¢ “;h(JL; P
oot gt 0 ses WOl TG
A : A g :
s Aboye the bug .. ik N Ly "W agyg
Tt B, 0 0° Al il Whier

EBO

Hloe
Do, O m
Pheric o
Sehging
Rl VT

3

8 s fy ) e
: bels?
Ry Iy . ! v fH1r
= Yition . the
A0 .
Fenion Mheer o MR the
fords g O Oupf, g A
SIS T . HIL
“j{).},-‘\‘ of dl-nr'e of . ; ure s
: “rosion r st
sibh I » MU <higiy
£ o R
Uk g o, S O e
j L FITE 'y Wi i i... ap.
DGET Y blaing
S v the Moung g, it ;s
Ve - = leoNTEn .
e “red wig, Diph e ¢y
¥ . ALY ¢
Lo oo STy i
Ber g Le
Meye AT aned
¥ 1o r WO ]’(.)(:kﬁ

fhibrs

Hain sy
Ty

Ao,

X r(if,g‘r,.(}
dhigr i
L IVESE

Wit
’ the
R ST valie

Ay E'(g“,_;

RS
e

ST

[§F ORI

¥ West

10, 31 FHaadern,
of the Lovamie viver,  Although eovered thickl ¥ with boulders the zoil
is good, and the grass cxcellent, Tt has been for years a favorite pasture
srottiud,

T B menntain ik o short range of spurs with s highest point fromiting
the eroek ; it resembles the shovk vaige, with abrapt frouh enst of the
Litile Laramie, The metansorphie rocks have been uplifted, while (he
unchanged rocks hiave repmined quiet, or been lot dewn at the foot of
the mountain, withowt leaving that series of upheaved vidges which we
lind running along the base of mast of {he monntndng,  The v iy
about 10 miles Jong, forming what T Lave callod an abrapt antielin

HE
thnt 1=, on one side of the wountain the oniclingd is complete, the ane

ehunged vocks indlining yrom the mewntabn i reaular arder of SCHUCTIER!
while ou the mauntain side e rocks are venrly vertieal, aned the sedie
nntary boeds jul up against fhe Lase, their edgen being entirely cone
coaled, Agadnsd the north side of Elic imonntain the oretieoous il
some of the tevtiary Leds jut =0 abvapfly that all the older rocks are
vonceiled, white ou the opposite side, tse enlire series, from the grapite
mckons to fhe ereticeons formation, wry be measured aoress their up-
turned edges,

Mong the immodiate base of the mountains ore be & belt of country
which bumany instances might he ealled 2 monoelinal vallev. It has
been evenr more smoothed by eresion than any of the villeys of the
stromms and ale iton to dhern Throngh this
e vond and Wosters Union Teleg

ab oy
vidley of crosion the oll st
s et

aph Bue

Nowbl of the rond e bo sern o serios of upbeaved ridges somewhat
irregular in thelr continnity hot gradhually receding northward dike son
wives, Te first videe is componed of 1 sories of dak hrown iruduested
clayy and sands, with fayers of move or fess Tnminated st ¥ satuistone of
fnn texture, suud tendeney to conuretionary forms, virying rapidiv in
thickness feor 240 10 or 12 fect, dipping X, 20° W, from o 107, B0
west of novthe In thiz sidae are quite extensive Lods of Hanite, one of

whicly is about sis feet tiek sepumfed Into three parts by laye

s ol clay.
ln the barder Iiyers abiove and below are great quantitios of hadistinet
vegetable mpressions. The fnterval Detween the fiest mnin riddpe and
the seeond i abont 14 nddles, and in that intervsl several Hopite heds
araly el with fayers of Hght ovay fine grained silicsons rack,

The seeond main ridge is composed of a viricty of Leds inclining 37 1o
7 the general color Being brown, ov Hebt desh, white the harder fayers
are rmsty ssndstones. One bed, perbaps 59 feet thick, is of fine gray
idurated sasd with o greenish tinge. At the smmmil of fhis vidge wore
very distinet iudieations of the iigoite Led af seme puericd in the past,

Saveral feot of rocks wors baked to a wick e l_'z)im', and fragments of
compietely fused roel Iny seattersd abont,  From the bed of the Mindi-
cine Bow to the summit of the second vidge L estimated fhat 1200 to 1500
foet of strafa were exposed to view, wnd from (e presence of Henifo md

deciduows leaves I regarded them all as belonging to the tertinry serios,

=

Some of the sandsiones e made up of an aggregate of ervstals of
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guartz and feldspar, showing that the materials wera dorived at Jeast
i part from the metamorphic rocke. Many of these sabrkfones e
grate by exfoliation, or exdguamatio

3 weamd have the rosty <pheriend conere.
fronis seattered througeh (e,

Thi man trend of these ridgies is N

. CECanmd SCW The menerad ap.
pearanee of the country s exiromely desolaie and el

werlent | searoely
any ve .

stntion bul sage and greaseowood @ owith here ol fhoere o Hidle

Yake, which from ils alkaline chap

SO,

actor enly adds to the dreariness of the

News the spmmit of the seeond ridee g 1he ot Focks are uite
abmmdant impressions of plants 0 amd wons eapeeially Jower iy, ;dmui.
Fhv n‘nr‘uiin of the ridges, there Bs oo laver of the fron rocks about 3 tech
i thickness lavgely corapresel ol faaments of leaves,

A few miles west of Forn [alicek o very conspienons it cailed Sheop
monntiin, s composed of carboniferous Hmestones, rel Deds
profiably eapped with Jower stefaceons vocke,

Pt vory hard Led of sandsiome P

Doaned ik
Thise berds incline 0

e oot Jips 35 There
appears to b aer wnsaad thickness of eviasede 179 rocelks
The wvernge dip of the sirnta s om0
and woridn

st this Toeadity,

B 507 vnrying belween wesh

Fla,

- .
From Medicine Bew river to Rattle Sna
mites, the road extends througl
* Fig, 2 ilustrotes the cin
margins of the nrountal o ending inmany

CAn walk across the pptaened erlges ut all e formatle gy e
fhry inetusive,

ke Pass, o distance of about 30
s wenoclinal valley.®  For nearly o

“ler of the wyeheave] ri

ind the geologist
e granite to the most recent fere

entive vinite the vond scems to form the Hn
eretaccous and toviaey rocks, the former 1
left. jutting np against thiomountain sides
like ridees into the distanee on our right,

howover aboul 5 miles to the east, the eredie
clearly o the right side of the rond, Noo 5o
{t, inelining {from Bl
vory plaindy shown b oa sevies of eeonk

while, oo the le oo
alonge Bk moantain the red beds are visik
they do not give eolor to the debris at #
vicinity the {ertiary beds mnst be at east 50
equal thickness of the eretaeeons, makes
Targer developmont than 1 koow ab any o
Tudecd we sludl be able to show trat fhes
crense e ehickpess as we po owest,

O tle et side of Pass oreck we e e
yellow sandstene, which prosents a front H
af veriieal colmmns, On the summii ore |
the rolics of crosion. The sandstone is abo
the ridee inclines noriloward ab an angle of
these ridees varies between north aond west,

As woe emerge from the hills through the
strike o vas

i3
apen plan, and the ridees of

the ends m
the west norihward, so as to form one side
appears to be in these formations many alt
Tow sind and sandstones, the whoele veadily
fluences, covering the hills as well as the v
fine sand, Trom which the long Hoes of hard
ridges of upheaval run ab various distances

die out en cohelon i the plair

C 1006 yards, with moneciinal valleys interve:

The browd plain west of Elk mounfain m
or & portion of the country left undisturbed
were ¢levated,  As far ag the eye can reach
foetly Tevel ; and no eats to show the char
& thick deposit of drift covers cvery thing
monntain ridges seem to frend about ne
sonthern end sloping gently down with the
sandstones which form the inter ridges fac
cretaecous and Incline 80° to 45°.  These
belt about 1% roiles in widbh, with interes
ceous material covered with grass, only the
and there above the sweface.  In one of the
8 Baculite (B3, ovatws) was fovnd. Ta anci
six inches in thickness composed entirels
#ize, ““though probably distinet from™ 0. ©
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cntire route the road scenws {o form the line of separation hetween the
erotaceons and tortinry }‘:)(.“l\;.‘i.‘ the {ormer heing well displayed on our
left, jutting up against the monntain sides | the hudter extending in wave
like ridges into the distanee on our right. As we appreach Pass ereck
however about § miles fo the east, the aetacesns beds reveal themselves
elearly on the right side of the road, Noo B attaining a great dhickness
while, on the left, inclining from Sheep monntain Nombess 3 and 2 are
very pladnly shown in a sevies of brregular and rather Inw vidges, Al
along Bl momntwin the vedd beds are vizible had ool conspiowons, ad
they do nob give color to the debrvis ab {he foot of the hills. Tn this
viciniby the tertinry bheds must be af Jeast 5000 feet thick, which, with an
ciual thiciowss of the cretaceous, makes i all ot least 15000 {oet, a
Iarger development tien L okvow at any other point to the castward.
Indeed we shiadl be able fo show that these Topmations continae to in-
erease o thickness as wo oo west,

(O the nertlr side of Pass or

ok we have an uplitt of rather flue grain
yeliow sandstone, which preseuts o feont like a wall composed generally
of vertical colwnns,  On the swnmit arve sodnted piles of every form,
the relies of crosion. The sandsione is about 200 feet in thickuness and
the ridge inelines novthwand b an angle of abont 187 The trend of all
t,

As we emiergo fvow the hills throngh the TMass on the Pass creek, we
sfrike a vast opoer pladn, and the sdees of aphenval secm o pass off and
dic out en cchelon in the plain, the ends making a gentle fexure from
the west popthoard wn as o farm ane side or e af Fhe niain. There

these ridges varies betwoen north and we

0

appears o be in these formations wany wte bueds of brownish yel-
oy sannd aged sandstones, the whole vendily yvielding to atmospheric in-
Huonees, coveving the hills as well as the valleys, with a great depth of
fine sand, Crom o which the long Hnes of harder sandstone project. These
ridges of upheaval van at various distances from cach other, from 100 to
L0 yaeds, with wonoctinal vablleys intervening,

The bromwd plain west of Tl mountain must be o vegion of depression;
or i portion of e conntry left undisturbed while the surrounding parts
were elevated.  As D as the eye can rench this plain appes

= bo be per-
feesly tevel o and oo cuts to show the character of the anderlying beds,
A thick depesit of drift eovers every thing.  On its northern side the
mountain ridges seem to trend about nertl-east and southowest, the
southern end sloping genily down with the plaim The vusty ealoareons
sadulstones which form the toner ridges faeing the plain are undonbiedly
cretieeons aud ncline 507 Lo 43% These rasty sandstoues here form
beit about T miles in width, with interenlated layers of yellow arena-
ecoms materia) eoveved with grass, only the bavdor Jayers projecting hore
and there above the sarface. Inone of these higher ridges of sandstone

a Daculite (8 seabess wag found, Inoanother ridge was a seam about
siv o inches in thickness composed entirely

of & small ovster about the
size, ihough probably distinet from™ O, Cemgesta. In the plain conntry,

A I Bo-—Vol, NT—E
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Even far distans from the Muuntaing the poek EMTe 01 jegs (fi.\‘h}.]"l'i(‘:ff,
but generally pog CXpOsing older s thas the o
We find also thit thipe s B0 Irregilar sepiog ol anticlinnis 4 nd gyneli
nals resembling somewhat, bt o bogricantie sente, {he frrows in
plonghed field, oy m‘if‘mqimni]y Weomeet with g high s¥neling)
vidge, {ormer of 1ol clining towaed cach othep o 4

Poand Lhen 1'(;110&&15;:

them dipping

taceons,

the same beds along and aeross the ridees w shadl fing
away from euel other making g Synetingl valley,

I have o Ve my observations along this ente somewhny i ddetagl from
o O s

geolowy ar this
had ng delinite
data for eoloring ;4 geologicn] Ap. Our eonpse Was along the Overling
Stage Roud Just at the base of ke MOnntaing, vn tie SOULh side of (e
Laramip plains, from 3 R0 80 mile Sttt of i Uision Pasigie Llrond
line : ang by SR ERTING 1y abseryations of G ooy aong i stiern
road with ihose along the lipe of the rajlroad it will

are g

the fact thas HO deenrate informatioy CORCCTTE g
Yegion as ever hoe published « any hecanse e Bivye

©oseen thnt theye

¥ points of dilference, 44 L have Dofere tewmarked, the 1,

TRRZG Of mountain. forms one o the mugt g mplete
cHnal sysens in the Wegg,

The Laramie Plaing, as the Area encloge

Hie
and bearify) Anti.

d by these mountains js ealled,
exhilyits o broad, ndulating alinest trecless, surface ahout 60 mijes loggy
fronn st 4, West, nnd 5 mites broad from Noth jo &

Ponths From pegy
Bande along 1, stage ronie o Liftle Lo e the distages is
ahant 1o

Hisiies, e surface iy ftite turdulating, by¢ Wl the slopes qre
moderate in theiy fnclination, All the basis porks belong to (he ereta-
CEOuS period. At the CrOSRing of the Big Laramie may Lo seon sl
thickness of the Dlack clays of No. 2 and hege and there gpe fsolated
hills whien show the yellow chalky Layers of N, 3 Some of the bigher
ridges whicl extend down inte the plaing fromm tlig
rever] here ang there the sty yellowish ATERACEHNE mayly of No. 3,

From Little Laramie § tion to Cooper’s erpal the dist
Over thiy interval tie Cretaceons roeky rrevail andg belong mustly te the
Bpper portion of it period, There are prabally isalated Paiches of
fertinry Overlapping the SRR GRS Dods, thie of these solated regs of
tertiary oeeipg ahont tw miles north of Cooper's Creek Station o1 the
Wost Dauk of the creel wiiere 4 excellent eoq) Bed hag been openag
ning {oet thick, The coal is gmite e, compact, byt rathar light, anq
biens welj, Idonat think it wip be contingony OvEr A very large ares,
Lt it i) vield 5 Lirge amount of fyel before it iy exhiaasied,

From thig POINE Wesiwipd nearly fo Forg Bridye y and rerhaps bey{}nd,
the Wrtiney hogg may be said 4o Brevail in the plain vonatiy,  Rockg of
older dage with comp;a,rz-n.iva'*]y fowy CXCEDHIONS are pot seen ¢
close proximity o tize mountains, |y BONC Ingtanee
abg abvuptly o the plaing, the tertiary or
Aainsg the granite or irneous nuelens, and Concealing fop long distances
Al the older rocks, Ag:u'n, ilxtervem’ng_‘: Lietween - the plain country andg
the Prineipal mountain tanges are 50 o 100 wniles of what may be called

oot of the mountsing

Thee 1 1y miles,

xeept in
8 the inounsaing
eretaccons hegds jutting

)

1860

oW the mouning
foot hills, or minor ranges of tho moun 1
1< £, . k P
Duende the entive seies of unchange
orand seale the ¢

country. et i
In the mosvtains nenr (he sonreos of

show themselves in very g‘r'e‘-iﬂ Hawln;e{;“:
Tavly pieluresgue feafures ® \sn 1,“\ o
Aain g bub in the juterval they seen e
a ; borfiary bods, T w
drift or ereticeons and toefiary prite. .

minute details of {he g‘t’uf.u;:ﬁ of 1.3}1_\.= i (l‘ .Dm

folly prepared top »g‘l-;t}sin(-)‘ll 11:}1.;3(;:\.;:1-1
: than any that we Juve. We are s ..hl,h.‘-d‘
: fornntions are woll shown or aye r.'zm‘r.:«‘(‘ "
either do now ov dtd onee oxtend. neross (1

form thickness,

e o,

" T AR -
We will noew rveturn to Laramie City lmd{«
J .3 - 10y
acter of the country along the hm, of'.th; :
ward.,  From Laramie City to Cooper’s Lak

Al

i tegree of uniformit;
miles, there is & good degree of 1

nge bricl rod s

* The action of the atmosphere apon 1.‘:1{.:~Ar ln_(.]\)!m:lwI

tfully shown in the wood cut, Fig. 3, taken fo on? !;3;['1]1& i
(‘Onsg;icunus feature 1o the scencry of the Larmie i
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4ot “va(:.j;f];ns o s, e 2ok g, . e C e 95 (Huyden,
150 thay v g o Vel g e cpep 000 O Jogg Dstrrpey
g ’newharA h Hregy Iay Sersj, . afoe‘o e :'::' foot hille, or minar ringes of the mountaing, in whiel, are exhibited oy a
U; f’ ' H“f;eq;lle tojn sigantr, "'“15"1011'11313 aled Syney; - grand scide the entipe Series of michianged poeks known tg exist in thiy
TOr gy ks j, e * meetr . © Ly (,:m.mtl‘}f-
s al ey }(}C:mbng OWa] en.cI)O;JtI:il?l.l A higy, Syﬁihj;j In the monntaing AT e sotrces of phe Little Lavamie the ved Dedg
eh ey na’}m‘rf*ﬁs th Pitlpgs Yo o ul, and g, ) medf 4 show themselves m VETY Sreat thieknoss and Five to the BECICTY pecn.
LIy g .snm,&ﬁ;; yncﬁ”:?l Va.H(’V- i fing then, ‘fip}n'nj? linrly Pleturosgue Teaturos # Near Bl MauUntain the pog heds appesr
d iy, iy ;)Kf'l.o,ﬁf{?" thig 5 o SOy, = again; bat i the Ierval they seem ty be partiany foncealed ejther by
cen Publig 7 _1 'lflfdon “Oneey, hat in detayy from, ] rift or cretacongs avid lertiary !sed..a:. towil) Be Mhpossibie to renyesent
£ .»’J‘t'ofr_;‘gj(\a] D;{ ! a THlse ., . o Re }0.'»2: of this 4 minute detnily of the geology of il fountry by eolops BXeEpE on noenre.
‘i‘f" Fhe Dage of t}uj‘ i ¢, e \’Nl;‘ & by n d‘-'ﬁl’lite iy prepareed Tpogrs phival Biap constrocted sy A omuch harger seale
o 5 20 H? MMoungy; 5 o (h A-‘fjmg the Yerlang than any that we by, We are satisticd, howevey, Whether he gldey
j}‘“'m-;’ n; Obgeap t‘s_'\'()m'h OF 1], Uni( saut St g he formations app well shown op gy Conenle] entively, oy ip TRt that they
{0z, f .f}!é‘:} fong op e mﬂ?_" ity ‘—”'H?'C'r'ld either do naw o did anee extend aeross the COUnryY with o nearly ung.
! ({iﬂm-@nm. i 4 e Tilrogg it‘:vm-':;y Hopy the Stagr form thickiess,
f S om0 the e Ta gy ;: .‘;' AE f?bf‘?‘e P S
@ ]Vl"Sfﬂ. " 0wy Q4 g f( he ";a‘J.:'{-fl!_f(?J .&‘ i g,
L Ehie PY Crutip 3133 2 .
Auly n o

aned f.l;(‘I‘ra en g g
i : A LN S S N TON Istipna
RRLTENY 5 ey | >.l Some op T e
Vitsty }":’“(“i"f\‘h Be Toug of 11, C lighe,
Hoy e e € My
e R NS gy iting
Coong P Creele o, Wl o Ny, on
; I oy, 5 oy, il ,xt(z_n(y(;\ ispa. .
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We will now PELRTL b Lavamie City and examine ghy e
er of the COMMEY along 4

ward.,  From Laramie City

ological eliy.
e e of 1he Urion Papifie R
to Coopers Lake Station
degrae of uniformity is the ¢l

ailroad wegt.
» 4 distance of 25,8

miles, thore is 4 good taracter of the copp.

Iy
% b Callpg

* e action or thee agm
tinnty showr

Sphere vy theae ik Tl Eandstogey of the Trisssle Age
cuk, Fig, Foraken irom A pl:ri:.ugru_t:h.

ROCIETE OVt Ty viine Py

inthe wan
FERRRONS featire I

8 Gegis.
These worp SANdslones e ~
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(Febemaey g,
try. On our right the Larvamie
to the north-west and west, and finally disapipe
er’s Creek Station, Near (he crossing of the
On our rkght the red heds wi

range sppears like a wall bending round
aving from view ag Coerp-
Big Laramio viver we
deh are somewhat waarked.
them ap 1o the funt of the mountains Ly their peenliag Lrick rerd eadoy,
“Fhen come o retaccons roeks, especially the upper members of ihe
group, soon after or ssing the Laramie viver and continue to g point
about § miles cast of Coma Station, more than GO miles west of |
City,  There may be some few isolated patehes
The principal rocks seem o belong to ¥o,
Carmichuel’s Cut enst of Rock Cree
The strata cug through are wostly yatl
sandstones, with HBluisl, bhrown
vtered throngh them, wl leh when Lroken apie
of shells. Baculiies, Aminonites
characteristic of No.

Sy

We can follow

Arinie
of the tortiary beds,
o,

k ois:

v lbeality guite well knovwn.
wer frinble fine
salenresns cone

wrained rasty wray
retions of varfous sizes

Boreveal 4 ogrent v
Inocerans, and
4 and 5, whicl trufonistn
on, and esnnot he sepirated
No. 3 has not Leen shser
but it is well g

viedy
lmany ather spocies
iy Blend throughont ihig
19 myster.
e of the vivibroadd,

as dhistinet divisions of @
ved along the invuediate
howad i many Foealities iy the Laramie plains

From Laramie Uity ta Cooper's Station the eonntry as fr qs the eye
CRl reneh yesents o cheprfy] apprarance. The irresnjaritinee
dodewn and a lomg
with grass, with bere and there
The basis vocks s

of b g

v
e oo mvuiie streteh of Tevel praivie i

covered
A grass covered ridge or rounded hubte,
e mostly indurated arenaceous clays or loose
sands whicly yield veadily to admospheric influenees,
rounded aronncenns coneretions, and sometimes
sandstone. There is a shght disturbanee of the beds
of upheaval seem o trend nearly east aned west,

As we proceed wastward from
olays of No, 2 and the appearanee of fhe country
sterile in the extreme, Thay extend to q
Como. The waters wre sllealine, ard ihere
exeept stinted willows, and very Hitide e
as far as the eve can e

yellow
Therve wre nny
@ thin layvey of laninted
and. the ridges

Cooper's Station we tind the hlack
Lecones dreary and
Boint ahont 7 milex epst of
ao timber along the creeks
A%k or vegetation of any kind ;
chu nothing but Ll Phastic clays,

Come we come to s Vel
o whicl the materings fop th
railvoad buildings at 1
rack i o0 gray, rather

Just heforg vesohing
sandstone v

interesting quarry of
® constytction of 1he extonsive
saramie Uity and Cheyenne are obtained.  The
frinble, sandstone, ared ocoirs i dsolated patches
resting on the shialy clays of N, Aoand nre so filled with fragments of
Rovictimes guite distinget decidunus leaves, that
one is reminded of the tertiary sandstones, T inelined to think how-
ever that i is g loew deposition of sandstone in the crefs
This point and (he distriet about Commo s
geokogist, and there aye SOME CUrIous prohlems yeb o he solved,

At Como Station the railroad runs fir some distunce through a distinet
anticlinal valloy, the strata, inelining away o each side.  The south side

of the rond oy te series of the beds, A high ridge

vegetable impressions,

1CEGRS sevies.
ctromely interesting to the

hibits the most comple

e

FRIC

ad of jurassic heds mastly c=;ej§y‘;:;e"*’:!“\:
Teile as far as the eye can extend .\‘rmt]mu‘ &i.
":‘\Y‘n ’ ean be seen,  Towards the myniﬁ ;;:Ll 3 g
1-:(? .e'_:le\sv ap. bat nort l'p(_}.ﬂs‘t\vfi K‘t:‘ Q;J:Z;t o
derdit to the Laramic mowntanis. G

75 COPOS

N TSRO IOV R, .
ATC Gite CONSPHIL . oy FHe
are (i o racks are compozed for

Thease juras
ot Tonse sands and some o e
qvers of sandstone and marl s an N FTa
layes Caterinenn, and Belein

harder bods of s

Oairor,  Peadaerinagg,

farnssie types. R
! These bods throughont the jurassic se -
B b 5 e .
i i ar bnminme of ol
s regulay Bumiie
arkings amd irrveg L - of depon
ater d A the fossile are badly bro

oo doposii. ; 1
wiketr dey a wepent distaee and ¢
a g

seen transported from ! e
EI:.:J; n] n}ilu woeat of the Si’é%l‘j:ﬂi 'En}.' :‘,;Zit:l:
jirrassic beds with Nos. 1 nnd 2 of the ere
an anaie of 437 to 507 .
ani‘:l:‘.:';n]: a point aboat 14 ;nii@i (v.}:x,:t(. :;[H(Iiar?{;
i 0 about 50 miles, the termw
T::}imt(}(c l:{:n':d:, aprndstones aud L!l;w(};‘:]
ous coal beds, The most mf}r]u:(l' (i‘(o{
tarbon Radion, about L5«‘(? “Ej;; x:!(u; o
ineline snply south-east or south: ks :
Zi:(Ll(’:: {t(])‘:'nn'w bl '? f cot tvl.li.('lf.“ ‘:l }SJGO?EL;
sequently descend. l'h.o 13_117110.5 m : ot
side track has been ladd to t.h(}n.png(m 1
z;h‘cmlv Leen taken out. and t‘nl “,nﬂ "
rendy ::‘o contract for m'}y :u.nom?'r w:r QI,}].m
Lon zs of the best guality ,Of fey L;.@t 1,{; mi}
s nob as hard as anthracite, 131; t o
1%101'(: ditficult to workﬁﬂmnt‘;‘l{:‘e ] :(. :;:11 1@1“}
sed to o great exbent on y " i !
?:;i t&rm; of it (}\rc.r the 0021_'1 }]t- \;1:\5]?111\
ezﬁ-thy bed breaking into Slfl-;l):s n}mrw(ﬁ,
ing like charred wood or_sovitq 9111':3 Se.(n ]
.i'l-;.u_gﬁrnwnts of decidaous h:z‘u (":i :1 Y
whole graduates into & dark ¢ 1“ : ) ‘;)u‘q .
thousands of impressions of (le‘c‘,x( fl m;k
Tilen, &e. Bome of the myms? .0 N 't,g,m
wholly composed of ?]1%;261::::’1:06“ {m
arfect tlat they could A
PL’%lt?[?nicm Pfieiﬁc 'R:l.ih'oa(% C(:nﬁ%’;lff 3
in charge of Mr. Thomas \‘\ "“‘d?iﬁh‘;pe
stantly employed in prospeutmg} 'a\ v
the poad. At Carhon he bas erecbed &

©more !
for the mniners, and a number Mo




¢ T ay
e B anet fing
sy the
em “’}”(h
the Nioyy,

e y

s
dre
taiy
& oo

7 A
G 8
Jmc. few 5o
-ic_mg tor

‘ifh)][
a] LRI Mg,
ir)]h.

.‘3-.A~,g(,)‘
N hn ':(*zl

ﬂmmsph( i

e,

i Somed iy
distypy,, e

0
I Cibst: "

dlte] T
£
o e
Mee pp the
end g,

' !'lr[”
i g

‘Aﬁ SHI N
I;,' !,J.Hm ;0 -
g Cridg
v RS ANS hl:“;
By

Yot " ¢

x

Wwre §

h‘zg\‘\ I

B,

Hie

Tirire
2 r”EJ( g

stine

A1y
]

Sigt
’”( ach g
a4 Jil 5 0f ﬂll‘

1 iy

AIie ”‘(‘J‘
O, Higpe

Alieety hoap

LIy, 1
iy,

8 11 {““h( o

IaE
o pl EESEM l]

Hepy

¥
SO i) wig

}r)
8 ‘JPP(“U'.S Ilk[

Wily ‘h*lpl

YAy
3031‘1::
5
I]Jn of “1(} P .
3 . -ELTE,
. 0;110 whai mm kegq. i
[

. ¥ theiy Poenligy 3
Jus C].-.tHl}r the

i

brj
TPRer my 857
and Continn,

thagy 60 Miilpg Wast o

ated
_\ Pdﬁ(‘h( s of

W lag, Alig

¥nj
fible fin nite Ve

[ENT

Megregy, Fo¥ tm((j N

. Lhe
e of 1.,
Iy i,
(:umm‘j,' A5 My
Eregyyy, it
leve) Iy

ihe
TI'I.{"

At
Srig) drie jy

oo

Taesi B2

U the 1,
, !‘ Hir ¥ Au;d ”](!

St

EoVoaag

£
ry mz( e *im'
e RSTEN of )
J‘(‘
e
nhf Ainne
ol

Yy
C8lensive
LTy
. i I"li’«"h,.
Lh I
thoe ithie, ’
Tl

B
Hrs g

15 L‘:i\,‘{\ ”}\3
«f iy ””?JL -

oy
|3(r!‘(.%) o

GBS Sopia

L6 L sufved, Pt

e

o Ilnmr;{h A st e

e i E “f
e SOULh o

bees, o

A }Jiﬂh l‘“]”p

],, v H boﬁdl!)fr
Sk VICW

G e t[,l"f,]

D hon

i

S of ihw

Jl:fu{. COVera
" L#7 Py I”E?( II I
s gy s Biripe,

R HUW

Ih; ”3}/"
HUI I%if};“

1'}(]{;‘1‘(, &

any ki

ffh(fijrmlj,y I3
)

g Toung
(_‘()op
@
Ve bWe seq
G £l
1\ ]C(l o
‘1""1\ of Ihc
1“07 a4 pojnt
Lammft
vy beds,

iy

U Frow,
U\t; ”z'

" SPeciag
t thig
S¥sEem,
”h'(_);)dv

z}(‘ @ye

SUur.

alod

Is
i

81"?
] / [Huyden.

is composed of jurassic beds mostly capped with the souistones of No. 1,
while as far as the eye can extend sonthward (he bow wave Yike vidges of
o 2 ean be seen. Towards the sourhwest the auticlingl vadley seerns
to close up, hat north-eastward expands indefinately, and exiends po
doubt to the Larumie mountsing,  In the valley the red arenaceous heds
are guite conspleuous,
Tlhese jurassic rocks are
of Toose sands and some hacdey
andstone and mart: and in the
Asterdscus, and Belepiies den

compozed o the most part of aliernate layers

beds of sandstones, bat theve ave o few

Jayers of & e are grent gquantities of an
Ostivo, Pentiertnas,
Jurnasie bypoes.
These beds thronghout the jurs
markings and eregalar Lanine of
water deposit, Al fhe fossils ave badly broken and worn as if they had
Been transported from aowreat distance ad deposited in turbadent, widers,
About o mile west of the station the road ents through the full series of
Pl 3 of the erelaceous inclining north-west at

sws, all well known

i series are fill of tidal I‘ippi(“&, i
shallow

deposition, indientions of a

Furassie beds with Nos.
am ansle of 457 to 5

From a poiut about 10 miles east of Como to Bt Mary's Btation, fora
distanee of about 50 miles, the fertd
with ¢he sands, sandstones and o
ous coal beds. Thie most marked c'l«-wio;‘;m(-ni of the coal beds s af
Corbon Biation, abont B0 miles west of Larmmie Station.  The vocks

have boen

v formation oceupies the country
s peenlinr to it and also nuamer-

incline wearly sonth-east or south ang onsl. Fhree enlrances
yrerde o mine a boed O feot thick,  Tho openines foliow the dip and con-
coquently descend. The mines sre nbout 300 yards from the railroad s a
side teack lns been dadd to dbews More than 1000 tons of coal have
alvesdy been faken oty and the Usian Pacitte Railroad Company are
ready to contract fonoany amount that can be supplied. The coal at Care
Bout ix of the bost radity of tertiary sphint, very compact and pure, Tt
v ok as bhard as anthracibe, bnt bhe mivers informed me that it was
more diffienls to work than the bitinous coals of Peonsylvania, 1 is
usend €6 a grent extent ot fhe Jocomotives, and the engineers speak in
tver the coal Is wheat the miners enll slate, s somewhat

Bigh terms of it
envthy bed breaking into slabs showing wooly Hbre, and viaclyof it Took-
ine HEe charred wood or soft eharconl. Ax we pass np in the section
froernents of deeiducns leaves sre secn more distinetly, and finally the
whale ornduaies futo o dark desb cday, AL the botton of the coal are
thousands of impressions of dectduons lenves, such as Popacdies, Platiis,
Titer, &eo Some of the layers of

whelly composed of these leaves, i?I a good stafe of prosereation, and so

oci, 2 to 4 inches in thickness, are

perfect that they could not have been tramsported any great distance.
The 'i":nim‘ Pacific Railroad Company have placed their cond inter

Thomas Warvdell, an old English miner, who i con.

in eharge of Mr
stantly employed in prospecting awd opening mines the whole Jength of
AL Carbon he has evected six pretty cotfages, as residences
more are i process of building., At

the road.
for the miners, and a numbey




0
Hayden .y J [Felryary
Separation and Foint. of Bocks nthey village
apparatus fop pernvanent
gradually inteodneed,
rosd has to he tr

s Wil be Imilt, A1l the
and extendasd mining
Nearly all the
wsposted from 10 ¢y
the present time st of

Operations are being
Woud sow along the line of the
A0 miles, wnd in fwy ¥ears from
it within a reasonalle distance of the road will
have been eonsuned, The future snecess oF 1his wreat thoromphfare s
theyefore wholly dependent on the supply of mineral {yel,
Portance cannot he tog Tighly estimuted.®
From &g, Mary's o Rawlings Bprings, 2 distines of
the railroad passes ayer roeks of cretucnons 4
sourhit for jn {he inmoediate vicinity af the
possible that on the ol sice

aued it fe

aliont 29 mrifos,
. N o Ticseks I
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of the rond solated pateles of teril
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ol Beuton to Rawlings Springs, posses 1}
anticlingd valleys 1 have seen in the W
sands and sandstones dip
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the Novth Platie.
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8 rusty gray
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LA scam, 9 feet thick, of iy

Tayurs

+
vegubar hlack i
5 of ovpsim al) througl it then 9 forg 6f

=3

wlirvted slaty clay, with
rnnaceous elay,
Younmpact sandstone,
and hined areng
Fliyers which zp3!
wlich sre covered with bits of v
Ao About 30 foet of sty yo
SLOMCS comtain Lits of veget
Bo 100 to 150 foel of LIRE
tions.

i

d. Ten foot of rizsty

4 Bight foey of clay
PRSSING up to hiasde
of

ceons lavers, very
it inio thiy Lumninse,
ceetable maiiey,

Howish gray sandstone. Al these sand-
able matter seatteped through them,
el-brown indurated clay with seme
The clay is mostly nodulay in form,

oA dark brown ATENFCCONs md rock, unite hard, 30 foet.
Frow bed 5 f abbained mune oo, spevios of marine shells, among them
& speeies of Oefpeg nied freoeera mus in great nombers, The upper surfaces
of the hand efuy layers appeared s thougl: crowded with impressions of
sea-weeds or mud my railroad enfting about 4 miles

ari in color,
the surfaces

ren conere-

arkings.  Im ancther

* Mre.J. P, Carean, an use

stant on the BUIVeY, made
from the Chlion uines With

Al analysig of
the ilow] Ry resuit;

a Talr specimen of e eoal
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< Carbon,
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east of Rawlings Bprings 1 obtained the same Inoeeramus and a laroe
species of Ammonite, These fossils are important in establishing the
ag(: of these rocks.

At Rawlings' Bprings are some very inferesting geolosienl fentures.
At this lecalivy the elovatory forees were axerted mare pows rfully than
at any other poing o amie Sation to Green
river.  The entive serics of rocks are exposed Lere, from the syenites to
the eretacceus iuelusive,  The raflroad
openitiz. To the south of the voad are vas
dish siliceous youks dipping 57 o 1078, W,

the rilvoad from Lo

sses through an anticlingd
vatod gy, brown and red.

A very band blaish Jhnee
stone vesting upon themn I have no doubt iz carbouiferons, although 1
wis unable fo find any fossils in this vegion.  North of the romed vidges
of uphenval sivetcl awny toward the north-west aml attain A height of
1266 b0 1508 fevt above the romd, On earefud examination the rad gyenite
may be found exposed in o number of places, and gives us the :93;];011!1~
nity of studying the relation witich the uneh wiged rocks sustain to the
metamorphic, The syenite Doeds dip 707 about 3. B, the unehanged beods
resting upon them in neacly a horizondal position.  Tle layers imame.
dintuly on the syenitc

ke beantiful pudding stone of rounded guartz
pebbles and feldspar, wud nbove &8 layers of fine sificeous rock with thin
interealations of cluy, the whols L ting the position and appearance of
Potadam sanddstone. T fnclined to belicve ihat we have beve lower
silurian representatives, I all cuses these rocks w.ps se on the 111‘%‘-!11‘111}(?
edues of the syenife ) sometimes nearly horizontal ; woinclining 87 to
WLl one or two places these lower silurian o) !n cl~ are hfted s then.
sand feet or more into the air, st naditaining o e arly horizontal pos-
ture. On the mountain sides the beds are hroken of S0 as to incline 50,
807, up to vearly 907

Theso stliceous rocks, covered with rippie marks, &, afford excellent,
building stowe, and are much msed by the sailroad company, They
resch e Ahickness of 500 to 800 fect,  Upon them rests fhe blue Tise-
stone, 30 to 40 foct thick
in the distance.

then variegated sandstones ; and the red beds

Froms the tops of these ridges one can see numbers of both synelinal
ardl monocinal valeys,  There is one monocdinal valley, 3 to 5 miles
widke, which stretehes far into the northwest, 2 smooth and o vel grassy
pratrie. AW these vidges have suffered great evosion, and the sfhurian {
beds are planed and grooved oven to g greater extent than the more
recent bods, bere the evidences of erosion during the drift
period me on o givantic seale.

A tine sulphur spring from nnder the bed of Bine limestone gives namea

the station,  The water is cloar and I
properties,

=

s5085 excellent moedicingl

About 4 miles v

of Tawlings' Bprings the tertiary bads hegin to
averlap, bt in the distance on either side are Tolty ridges of cretaceons

and perlaps sl older vecks,  The ridge, 15 miles south of Separation,

at least 1000 feet high, is cori tainly formed of lower cretaceous and pEoh-
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ably also of that great thickness of snndstanes and ¢l
pasition befween the transition

Near Beparation, aliout 10 il
L1 feet thiek ay boen [N
L Carbon, and near Tioel

ays wiiel hold g
Loand ihe briek ped binels,

PWest of Rawlings Bprings, ool Tarse]
probably the same as the:
and Uooper erecl,
W5 e apening being
10 he drawn up a slope
incrensed.

CHL OGP at
The diy is BRIty west sl
At the suwnmit of the Ll the o
samd the difficoltjes of draing
The cond s af excellont quudity,
is the usnal drady ndurated clay,
ginous sandstone,

On the swmmits of the hills

i the vieinity
sificenus rorks Wit wreruecons

hnpressions of decidnous o

o] will have
g il e greatiy
Abive sl below the coal

Below the ey Ixoa hed of aay forry-

are Lvers of fing aradned
Coneretions, some of {hem contiadning
S

The tertinry bods Ve in yid
are uplified in eve ¥ direeiion,
i the Woest, Nothiug scems to
the valicys they wrow ve

s rane across e eountry,
A more desolate tegion 1)

Lrow Lut sage b

The Deds
A HOY sy
s and i soane of
we ol the hills and
Er-worn pebhles, Mauy of these
MEamonnt of watess fap il excess

resent day in this region. Some of the widest and ¢
do not now contain any

Y larges AN over (Le surit
@ grent gnantities of way
valleys were senoped ont Ly

known af the }

in the plaing ar

off any
leepest
FEIMHNG sfFreanm,
The lavers of tine graimed sind

stone on the 1y
tain more or Joss i

slons of leaver, Hlg /2
gotd state of Preseryation,

§ in thig vicinity con-
pprding and Platunes, in g

West ol Separation 1he dip o
rercling Creston, abant L3 mike
zontal, and ali the surrovnding

tortlary Leds diminighes, Before
8 west of Hn-gn:lmiion, they le nearly hovi-
CORNTY presents more the appearanes of
aplain, At that station the Enion Pacife Tilroad Company have g
well 100 feet or naare deep, at g depth of 81 foet in which was struek
& foot conl bid, with 4 feet of exeellent eoal and 4 fo
The coal was of alout the same nality as thag near
frony the same hed, If 5o, conl at g depth of
Al areda of af least 106 SOTAre aHleg.
CERUS ciny wers passed
matter thronghout.
wWith very distinet
we

an
et of voaly shule,
Sepamtirm, probably
about B0 feet must underlie
In this well heds of bluish aveng.
through fiesty, then black clay with earbouaceons
Just over the conl was fine hluish indurated clay

L imipressions of lenves, aniong which the most abundant
o Popudies and Plataine,

The railrond cnts and the valieys them.
selves show yopy distinetly the character of the Antermediate softey bads,
The evesion has been so great in this country, and all hills and cafions
Are se covered with delris that it is almost impossible o obtain a clear
ides of the color and composition of the intermedinte wofier beds, The
Barder sandstones, &, Preject from the surface and are aceessible to the
eye without much excavation.  Marine and {resh-water tertiary forma.
tions orcupy the whole soubtry along the Hne of the railvoad to Quaking
Asp Bumimit, west of Forg Bridger, and possibly over to Salt lake to a
greater or less sxtont,

From Creston to Bitter Creek St

ation, o distance of 45 miles, the beds

g

b

186t

Yo
: " el o nenysy
. der and hold 3
o e Tresls wifor o
are montly

set NEEED APOT DRV
wet g

Pirter ereek we
ilj‘:l“}-i“‘”v_‘,:'ll'\"%:k n?'\\‘va'u":in:\! Brisin, fhe ml‘u'a
Y”f"" :l' “"“ ¥ ! ~'~i1‘m. amd the same m.n‘.;z)c-
w (N‘l*lihl\i:.llv : *.\vlaik‘ i ’i”:lb‘l‘f ]i_m;k‘ H‘(
o thieleness of parely frosh water
I L Prade Mekaiio, &e.

fave therefore betwoen

siderable i
hen Mlm.',hijxrt souare butte lifting i
Tabie }‘}\N:}*N:‘lli“ ;l_-x:n‘:i""‘“"d of the heds
fove! “l.;l;;1it.1?1s'='nww Hhn ot AeEE EE
letii-!if“: Ar‘gvimf Bitter tireek St:w}cn i‘
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€y
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1“““{1 ﬁiﬁ(i‘ pavi] aprpear in many D!RCt’s:.
ﬁ."“mh‘ “‘hr ."m(l with hdurated clay bud:
o H‘."-u r. The dip varies from i
Hnﬂq;"}{‘:‘I("El'l-h'at.s‘r Btation on Biiﬁt‘q:" ;-fx-c“i
j ot . i 7y bod of ye
Treck Station there is & heavy ¥e
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tinﬁs of sandstones ~)ﬁi‘ e\:*(lzllg; 5114:;)]:0,]1 o
ostly spherical, aud whel
ii)i}:;i}of"}ion towm.  This ‘wdl]f{\f;}i‘:’(;: E:i.
1!0:11‘15* vertical blnfls, m)d.m;\\‘-(,n ;m[& i
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Fredt, e
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ave mostly fresh water and hold a wearvly horizontsd poasition.  West of
[ifer creek we geb agnin upon marine tertisries dipping 2+ ia §
nearly east.  We lave therefive between Hawling's Sprives aml Green
river o sorb of synelind Basiy, the marine tertiary dipping west about
1o on the east skde, and the samo norine beds inclining cast 37 to 89 oy
pire west side s while ab Taide Bock, Red Desert, and Washalkie, a cou-
siderable tlickness of purely fresh water beds are filled with shells of fhe
veneri Poleling, Usida, Melunis, &e.

Coahle vk §8 a saanre. butte 1ifting ftself about 400 foet above the
feviet ol the voad, composed of the heds of & sandstone which in LY

instanees is Hitle move than an agoregation of fresh water sholls,
After lenving Bitter Ureek Btation the bills approseh nearer to the

rowed and show the charneteristic features of the marine terlia Py agaln,

Seams o chal appear inomany places, while yellow areraceons marls,
Hebt wray samd with indureted clay beds and more or less thick lavers of
siudstone oecur. The dip vacies from 32 ta 6° east or nearly east.

At Black Bwte Btagion on Bitter ereek, abont 15 miles wost of Bitior
Creek Station there s heavy bed of yellow ferrug

¥
&4

ingus sandstone, brreg-
ulir in s thickness and in pavh eoneretionary, and full of rusty coneve-
Lions of sandstones of every =ize from an inch to sevoral foet in diameter,
montly sphierical, and when hroken revending Jarge cavities fillod with
exide of fron loam, This soudstone, 136 1o 200 fect in thicknoess, forms

redrly vertieal bhafis, aned is worn by atmospherie agrenicies it the nost

{antastic shapes.  Above it are sands, clays, sandstones of every texture
amd eonl bedeo one of which, vear the sunimit of the hille, las heen
barned, baking wwd melting the superiveumbent beds, [ fannd i seve
ral avers the greasiost abundanes of deciduons Teaves, and oy them
afine Pabin leaf) probably the swe specios whicl oocurs i fhe conl bees
on the Upper Missonri, named by Dr. Newbuory

Conmgibelti. There is also
w ki sean near one of the cort seams made up of 2 small spicios of
Ostred.

The pailrond passes down the Bitter creck villey which has been run
throngh the tectianry beds, and on ench side Figh walls can Lo seen ineli-
ning ab low angles. As we pass down the valloy foward Green rviver,
the melinntivn brings (o view lower and lower heds,  These are all plain.
Ly marvine tertiaries, while an almmdanee of bupressions of plants are
forind everywhere,  No sfrictly Prosh water shells ocenr, but seams of
Getreer of varions species,  There ave also extensive heds of hard tabulay
roeks which woudd make the best of fagging siones. On the surface are
excellent Hiustrations of wave vipple marks, and at one tocality tracks
of a singulay character; one looking as if it had been made by a sob-
ped. 1E resembles the tracks of wules on the soft bottom greunid,
Others seew attributable 1o some hog

hird { another to some four-toed
Puebyderm., ¥ obinined specimens and earelul dravings of these fracks,

i the tiedd report some detatlod sections of these rertiary beds will be
giver, Yet am convineed that local sections are not very important. The
ehurneter s w0 changenable thas fwo seetions taken fen miles apart wottld
AP VO N e B
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not be identical, and in some cases 1ok
recont, the nge of formations the less pe
gieal charactors over extonded APCRS.
Although the conl beds seem to be abundant everywhere along the tine
of the road in the lower tertinry deposite, they bave boen wronght ax yei
in few localitics.  Near Point of Rocks Station, about 4
Gireem river, one of the best coal sinss ¥ bave yet seen in the Wt has
been opened, and Mr. W, Hnyder, the abie fuperintendent of the Union
Pacific Raifroad, has ordered a side track fo be laid to it abont a quartey
of amile long.  Five coal beds liwve been opened i a vertien hetehf of
B0 fect.  The Yowest is about 100 feet above the bod of the creck.
are respectively 5, 1, 4, 3 and 64 feot thiek.
most valuable, and as the strata are nearly horizemtsl it can bLe wirked
with ease and ffee of water. The hard, compact cont is pilehed down
the sides of the hill more than a Landred feef without being beoken by
the fall. L is parer and Lesvier than avy eoal T have yot
the Laramie moun

srsistent seem to e Eheir Hithole.

3 miles cast of

They
The five fost bed 35 the

scen west of
s, The other Deds alvendy opencd will yield
moderately oo corl. Several other beds are in these
vet been examined,  Near the suwmmit of the hills, above the coal beds,
ther A six inelwes thick composed eutively of pyster shells, nhout

the sive of the commoen odibln ayster, bul of o distiuct aud provably un-
deseribed species.

Bills which have not

B Qs

Ancthier hed of conl hag hesn opened about 25 miles west of the Toint
of Rocks, at Rock Spring. 1t is about 4 feet thick, with a bed of vand.
stone at the bhottom and o slaty clay woef. It cannot be worked to
advantage.

Beattered all thirough the conl-Learing stratn are
of rown iron ore in abundance,
areas, and varying frow 4 to 12
mistly however in a

seams and eoneretiong
sometimes porsistent over extensive
inches in thickness. The oye ocenrs
nodular form, and mmeh of gt e be made of
eeonomical vahue when there is a demand for i,
ous Chalyheate and Bulphur springs with exee
Newr Reck Springs fresh water hedds g
bt apparently different from those be
The beds exposed at this point are

There are also numer-
Hent medicinal properties,
aii ineline nearly west 6° (o 100,
tween Creston and Bitler creek,
made up of drab elays, sometimey
a little sandy, with héavy beds of gray and rusty yellow easily disinte-
grating sandstones.  There ave also in the elay beds quite thisk beds of
coal whicl Juive ignited spontancously and baked the superincumbent
layers, in many cases melting the rock.,  There is very little vegetatlion
on these hilly, ondy now and then a dwarf cedar.

Near the svmmit of the hills there is a thin fayer of limestone eom.-
posed of an wggregate of small melaniug,

I'eom Rock spring to Bryan the rocks present a pec
oceurring mostly in thin laming or layers like slate. There are 800 to
500 feet of these drab gray luminated shales, and above them, capping
the hills about Green river, ave from 500 to 500 fect of rusty yellow
shales, which ave weathered into castellated forme,

uliar appearance,

even very similar. The more

RO

Near the junction of Diiter m‘(:.e_’.l{. ;.mi
very singular bituniinous earth w}”.ﬂ}}" i
h;.w; 1_)5':-01.1 wsed as el and arned .w. 1(
walued it wore than trae m”.] . l_:'zt. 1]1]1\ 111’
sheows that it 1s an i]li‘t:’-l‘it‘]lf fuel. ‘ ],l’
Dt sometimes only 3 or 2% 1bis ‘O“f .ui_}
chale,  These Chreen river shales ov ‘HILL-;(;
econtain some ealeareous ﬂ'l;?.tfi“i‘. :ﬂﬂaf r\f;‘,’\
Biy o omove carefud study will revenl &g

H > LIS, )
tiﬂl]:. t-{}:a‘s:-mu\ cuts hetween ‘(}a'nm} 1:1”‘1(‘:’”
13 miles, great quantities of fu;ss»zl f;m}i!?h,
Quite perfecl Impressions m,‘(). i‘,n,i-m(: :

presenting the appearance of h‘t.w‘l.n_ﬁ= E
Tadeed all the (treen piver {ucim .1.3143 :
chiaracter. At Brynn some fine speoune
well abont 60 feet below the .‘;-‘-lil'f(if‘.(b.- »

On the distant hibs of t-‘m:;f 10{’.;{1]1_1;'..
which wonld make (:M:e}'i_en't tme :n?d fl

Tt Liws the appearance of oolite, and ui 1 f

Lepmined ~pecics of Cypris. About .[.}l

4. Velowish chalky laminated 1{(3(157,‘
3, Thin layers of gray chalicy dmest
ke Cordacle.

11]1)(: 53.2;42;3’211«1111%1:&(] sandstone, somew

1. Gray shale. 7

]\hﬁr\; of the layers in bed No. 3 are

ivalve shell. N
1.!12\3;:\1{. 2 miles above Green Iiver ‘

ereat thickness of fine sand and g}‘&ve} B

: vast deposit of drift. M\}uh of ‘tho s]

tinwe, and the river in passing ()Vuir }th\(.‘

the green coloring malter, so that the

and hence the name. )
Prom Bryan to a point about 10 mﬂu.‘

sn‘a;f:lc& of the country is covered wi

Wy, Carson's analysis of o specimen of -ths ity
o Rilicie acid,

Salphorie asld,
Sesquioxide of A3
Sespuioxide of Tr
Time,
Magnesia.
Carbonie acid,
Water,
Volatile Matter,
Fixed Carbon,
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1803, ] {Ilayden,
Near the junction of Bitter creek and Green viver there is a bed of
very singular bituminous earth which ls exeited much attention. [t
has Leen uged as & fuel and burned so readily in stoves, that some people
valued it more than Groe eoad @ but 6 is not now mueh used. An analy
shows that it is an Inferior fuel,*
bt semetines only 2 or 21,

shale.

The bed s usuadly sbouot 4 feet thick,
It is often parted by several {hin seams of
Dades or slates as they wight be called, must
contain some ealeareons matter, although not very fossiliferans.  Possie
bly nomore caretul study will revesl a greater variety of animal and vo
table forms,

These Green rive

o

In the sune ents between Groen viver and Brryan, a distance of about
15 miles, greal quantities of fossil fishes ocenr in a kind of elhalky slate.
Quite perfect impressions are formed apon the surfaces of the slates,
presenting the appearance of baving Been preserved in wuiet waters,
Indeed alt the Green river rocks may he said fo possess a soft chalky
character. At Bryvan some fine specimens of fish wore obtained from a
well ubout 60 feet below the surface,

O the distant hills of this loeality are layers of o chaiky lhnestone
which wonld make excellont Vme and is now used ns a building stone.
Lo bas the appearance of oolite, and in fact is midde up of an extinet node-
termined specios of Cyprds. About 7 miles west of Bryan we have :

4 Yellowizh ehalky buminated beds, very thinly divided.

& Thin dayers of gray chally limestone fillod with fresh water shells
ke Corbale.

20 Rusty indurated sandsione, somowhat shaly.

Lo Gy shinde

Many of the layers in bed No. 3 are made up ahisost entirely of & small
bivalve shell,

Abont 2 moiles sbove Groen River Station the river cuts through a
great thickness of fine sand and zravel showing
s vast deposit of drift.

n the slope and bottoms
Mach of the shale in this region bas a greenish
tingre, and the river in Passing over them seems fo have taken up some of
the grean coloving matter, so that the water Las » pecatar green eolor
and hence the name,

FProm Bryan to o poiut about 16 miles west of Fort Bridger the entire
surfnce of the country is covered with buites of every shape, eones,

#=Mr Carson's analysis of o Apeciimen of this bituminous eacih #lves the fallowing constituents
e gk, s

Silpierie rid,

Baaguiaxbde uf Aluming, &14.
pesguioxide of Tron, 219,
Fime, .11,
Magnesia, PN
Carbonis acid, IMEEN
Water, R
¥ the Matter,

q Carbaon,

143, 3,
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pyramids, and Jong vidgelike hills which
Indecd the portion about Choreh Budes is e
torves or Bad Liokds of White vivor.#

show o vast smoont of erosion.

ey Tike the Manvaises.

FiG. 4

Do end adong the eaileand nearly oppiosite to Chireh Butes there is &

bed formed of clay filled with sinall kidney sbapetl masses of fine blaish
elay, the whole #iled with 1

eantifnd spocimens of w03, Poludénes and
ather fresh water shells. There are alse in (e same cut layers of green-
=l elay nweh dndurated, flesh ealored concretionury and rusty drab
sandstone,

Alemit 6 wiles west of Carter's Station
tougl plastic dark gray clay, and at the
voneretions illed with small seams of chaleedony.  The whole countyy
is paved with small water worn jelibics, mostly of opague flint and some
of them exceeding 4 or 5 inelios in dinmetor. Over a bels abont 10 miles
witde from enst to west and of unlenown length from north fo soutl,
there are the oreatest qusititios of moss sgates. I am inclined to the
opinion that tiey originated v shin brregnlar seams in this recent ter-
tivry Tormation, probably somewlore south of Chureh Rutes.  The
origin of all this drift is evidentiy loeul and it is most probable that the
fransporting power had its ovigin in the Utah mountaing. These ter-
tiary beds are all nearly horizontal, inclining not more than 1° Lo 3°,

At Bouth Bend Station there is s kyer of silicious Yimestone filled with
sl Welanis, which arve entirely chanped into chalcedony. Some Unios
also oceur. The bed below it is cemposed of ashen gray shale a litile
arenaceons; then comes a silico-caleareous layer. Above the shell seam

4 oub in the road reveals a
top of the eut a bed of flinty

v

F The geolouist can compare the following Hlustration of the “Bad Lands”
Dakota, with Fix,  which s engraviel from g photograph fuke
The peenliae fatares of the wealliered Bills 1o this
White viver,

of White river,
A feam nettrve, of Churels Buies.
sion bear a striking resemblance to those on

4 ;_,)

1EGaLd

15w great thivkness of shale, ca 1‘;1:{1(} wits
up of rounded pebbles :u.ni r‘z'n‘wn:tun‘xf,\:
fhe =outh and cast, 73 miles d\amui‘, W
tains, Minetah; and the inh_&s‘n:w‘nhzai,v:. s
tl:l‘lif-;-l'y By, To the worth, lf_}(i i‘f) L
range is visible, and this interval is nh(? .O

AL Chavel Butes o remavkable nndese

projecting Drom the Wikl sides. . .
. ’l“]u- Benls of this bisin nosr {21-1111-(:11 B
the eastward, bub are nv:n‘iylIu'wr‘;?:(mi,‘;z},_
monndain sides with very l}‘i’.ﬂ.(:- mrhnf
have weathered or suftered erosion, thel
Formations, aml the genceal ;1};)]:;&;;&1‘;.3,1?.\
identity with the White Bver 'f_m'.'.\'ml.s
ceons.  §am inclied to the opinlen i
Dasins they were synehronons.

The western rim of this recent fres
Quaking Asp ridge. }:)vurywhere hgl;
played on o brenendous \:(ﬂc, ﬂll‘t ¢
almost pave the grovnd,  The west s.ai{
and are covered with i woin ‘1'<;;u.x
wently down in tong tidges; showing t?
‘;lZLV(?- 110%:-(’(1 ns woll as their loeal (:ha.m
where in the direction of the mountan
strowed the surface with rocks.

Near Fort Brideer, and west to
the recent tertiary formabions severa
give ibs peesliar variegated c]mrac:tez:}l.
of the West. In the cats of ti)‘.e. radlr
hrick red and purplish elays and sl:a._n.dr

omt the western margin of the basin s
of reddish indarated clays, slightly aw
and one or two layors of gray sm:flfst.o
light gray arenaceous nmif:ym], w.ﬂth.‘s
frregular harder layers fai SiLl'ldSt{)l]‘L,
g from the sodded Eull&;? z\.m‘l; LG
seenery are due to thelr L‘.xmtel\n:e_. )

After passing Quaking Asp b}mv.mu
nnderluid by a distinet series of forsm
Fort Bridger, and in many (‘.nsesﬁsnem'
is agnin to the westward, 7 .

Ahout 20 miles west of Fort Bmd;?w
ing the most delicious water, Judg:r
what appears to e limestonfz, t:h‘e Wi
&e., in solution.  Probably it will be

On Bear river there are seve‘ra.l o
one by the side of the vailvoad ned
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1= ]

io o preat thickness of dhale, capped with a kind of conglomerate e
1 =

up of rouneed pebbles and coneretions, with here and there o Dido, In
e wouth and easty U5 miles distant, we can see a range of snowy mot-
tains, Minetah o and the frtermedinte conntry is covernd with rugged
tertary Bl To the norsi, 100 to 150 miles away, the Wind River
pange is visilde, mnd this interval 15 also occupied by the same ragged hills.

At Cheeeh Bates oo remarkable undeseribed species of furtle was found
projecting from the hill sides.

Tl heels of this basin near Chuveh Duies and Fort Bridge
the castward. bat are nearly horizontad, aned seem to ot up against the
ponntiin sides with very iittle inelination,  The style in which they
have weatleved ov suflered erosion, their poesition in relation to the oldey

oo inchine to

formafions, and the general appearance of ihe surface, suggest their
fdentity with the White [Vver formations,  Dut they ave more arend-
ceots. | am inelined to the opinion that while they ave independent
pasins they wore synehronons.

The westers pm of this recent fresl water bisin i well defined at
Quaking Asp ridge. Everywhere Lere the examples of crosion ave dis

i

played on o tremendous conle. and the rounded water worn boulders
alivasd pave the meonad Fhe west sides of the bills ave quite abrupt,
and are covered with the worn yocks
gently down in lony ridges; showing the direetion frowm which the forces
Tave aebed as well as their local character o thint they originated some-

whore in the dieection of the mountains, and by scooping out the valley

; while the eastern sides stope

styewed the sarfaes with rocks.

Nenr Fort Brideoer, and weist to Ouaking Asp Bummil, thers
fho reeent ferfiary formations several beds of the reddish griv which
give it peodiay vark aated charpeter to much of the sorface in this part
of the West,  Inthe ents of the railroad are shown numerous beds of
brick red and parplish clnys and sands, The tretination of the beds just
*ta 5% There ave 100 to 150 feet

on fhe western macgin of e basin s
of reddish bdoveted clavs, stightly arenseeons, with somwe light brands,
aned one ar ton buyers of gray sandstone above thiz, 100 feet or more of
Jight gray arenieeons matervial, with smpe hard liyers ol sawdstone ; then
irregnlur larder Layers of sandstone, sometimes concretionary, project-
tng from the sodded hilks, and many of the peculiar features of the
secnery are due o thelr existense,

After passing Omaking Asp Summit westwanrl we eome infe & v
Hatinet series of formations of older date than those at
enl. The same dip

#

poion

underiaid by @
Fart Brideer, ol jn many cases nearly or quite vert

5 again 1o the wostward.
Abont 0 miles west of Fort Bridger theve
Judping from a depesit neay the spring of

o fine soda spring yield-

i tle most delicious water,
what appears to he limestone, the water must hold Hime as well as bron,
&e., by oselntion, Probabiy it will be a place of vesort at no digtant day.

Ui Dear river theve are ceveral outeroppings of coal. The principal
by the side of the sailrond near the station is nearly vertical, en-

e
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closed between beds of dr clay, and separated ingo W me

elay parting of from 8 to 16 feet ek, There s prabuhly
of from 12 0 153 feet of gaad voal,
B0 to 8e,

AN .‘l‘,;';,j\‘f*f‘f,f:i-{ﬂ
The dip is fowards the
Ou the apper stde, ahove the dy
rather soft aray sandstone 50 to HIO fent thiek.
sandstone, clay
and gray,

northywosg

Below, are bods of rusty

yand indurated arenaceons elay, vellowish, drah, rircdidish

I a radtrond antting, aliout a

nifle anst of the conl mine,
feet of (draly indurated o

Ay, eoverad with 150 Ly 200 fect of forrarinens
aml gray sandstona ipping north-wast, The Yowest heds shown
look like eretaecony clays of Ro. 20 and in seme of their slary |
an abundance of fish sciles, & spocies of small oyaber a
frocerimns, These Bk pl

He below the conl.  The strata enclosing the
for all the organte forms thus far diseovered
types.  There is alse an oil spring in Beor
ave sinking a shaft,  The whiole connitry exhibits abundant signs of deilt
action, and the s as well as the vailoys are
Between Bear apd Sulphur erecks, 11
Bigh, coverad with .

are 2% to 56

hore
AYOrs gre
wshell liko an
astic alays, are undoubredly cretaceons renl
canl e evidintly marine,
SeeImn o helong to Hiringe
dver valley in which parties

paved with wory recke,
HEe s 4 fing platean 40 to B0 foeg
G Pl stig i Bl il as smonth as o table,
The sofl in the hottoms of the steeams is most fertile :
tabiles of all kinds grow well, and there
BUDOSe,

O the right side of Boar viver
Pates which nnesi be 500 b 1000 feet high
It is undonditediy coniposed
SOTI0

i drrigated, vege-
5 abundance of water for that

A0 miles Delow e station is, Modieine

above the bed of the creek.
for the most part of the strata of the coal
whicl T ans inelined te regard as of older tertiary age, although
the evidence is as yeb conflicting

Prassing wostawarg frome Bear Creck Btation, over
il or im':]inin;; At small angle,
roclks, ealled the Needbes, dippi
This is a more remarkabile exhil
I have ever seen further cast,
shape of sharp Perinsted
rowd. Bome of (ha

beds nearly horizon.
we stweddenly come {0 an upithrast of
o tor saniheeast 25° to ane or 40,
AHOD of nasive congloner

The rocks §

0

ate than any
roject their summits in the
peaks o a beight from 300 4o 500 feet nhove the
WO masses wirich compose the conglomerate are an
argreration of wopn pebhios, proving that a portion of 1he matey
were derived from some *ti older comglomerate,
thin loeal s sand containing
BOG Lo 1000 Fept thick,

Is
Bometimes here is g
only a few pebbles, but the
iz in the main a coarse conglom-
et mude up of water worn rocks varying in size from the smallest
pszh?ﬁv o Loulders a foor in diameter. ¥ The pebbies are mostly fling,
mixed with g few of sendstone 5 rocks of modern data being COMmpara-
tive rare. This keams o b a local outhurst of the conglomerats Hirough
gited sands and clays which inclines westward
0% £ 60-. The trend is # Hitle west of north, These “needle roeks™
- are near Yellow Creel Station, and the ridge of upheaval extends down
frome the Minetaly range,  In the vicinity of the mountain FANges such

W of conrse
whole mass, from

a vast {hickness of virieg

nibers Ly g

ab elay, there is 4 bl of

[Eh I

Toeal dips wre coron, and Eae.“e:‘lp l‘ﬁ ,“,.:),T,Ti
from the souree of power the n«l;m\. n l.ul-’l

From the hilis aboud @ mile \*\;’a:.—-.i' of \’li-:}
fivst aned most extanded ':n_"jv ! 'Eh(.:-’ :;miii
We oan cxamine obieets \Vl-ﬂl (.“m_‘ul(-'t J“
a vadins of 30 fo 100 miles by every dives

with high vidges and deep 5::'7-1‘5,"(‘&. ‘HIVU;;
and in fact ovary viviety of color I
b colored sandstone,
hgil‘j;‘.‘:t:h;"':r:'; Bridger \«is:shv::tlrd one of 1h
the favornble change that tekes }:alfti:('; 1;1:
Broad plains and hill Hl()]ﬁji‘fh (-n?nu;i ;
ratively Hitle snge, 18 now the l*!.li(_‘: o ;1 (
and there and along the sf_yi.::njns ?l‘l(\ II:H:J
About 3 miles woest of the I_“j.cutinfs.-. ,i;(jl
a hed of white limestoue, Wl“ﬂ.L i«!-;.wnxf‘;
thase of the White River E(’?Ytikl—l'.“,'}.lillt.‘bﬁ
an angle of 200, After leaving tinl‘;‘p(ru.g
tal, have for the most pazt & proval mg;: 1“
reddish indurated (:La,y.-‘-l, 'md.gm,-y :111(.201(}
layers form guite alrups blaifs h)‘ﬂ fog .
or valleys,  In a tunmel Tat‘ tlu:g)e:;% ‘)O]l.{a{:
been excavated by the Union Pac w

et clay, slighthy aremacenns o
greenish tinge; above t-his,. a red ‘gi‘ii,
loss s0 as we approash thé smmmt.iqé
bluffs of the red grits, with gray sm:x 8
all the rocks in Echo cafion from 501111} |
purple. The excavations fﬂ-l" the gztd; Zl\
this region and give a 'c}e"u idea oi ;H
in a great uniformity in ‘.ohc comp)(l);nm
are gray or yellow, :1-11(1~ always _y{t]i ,;i’
intoL&B sorts of fantastic shapes, fn Y(.) )
and pillars. The hills arve cc:veredv w ;f '
]n:!..f'{;l.‘i&l, worn roeks, &c¢. The vailey
superficial deposit, )
“’“i;;tj;f (Bem;l creck to Echo_ ‘E.{.zmycf)? “
is over the red grit beds, .'2110 .1'3__111{'\‘,-
valley from its source to its junction .“ '..
is wonderful from its general rngge(‘h
grass is good and all the va‘lley.ﬁ: :1-1"@ h.u.
though searee everywhere, is move abur
the east, o o T
Passing down Echo Im.nyon'. TOx B
of Eeho valley, bluffs of ma '1\'&&1.1](“\1-
of from 400 to 1000 feet, colored g’r:s;}:
brick ped, and containing some congln
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41 [Hayden.

Lo} (Hps are COmmmL apd keop 40 no regular directlon ; but fur distant
o semvee of powoer the ridyes are comparatively regular

hills abowad 4 mile west of Yellow Creede Blation we have the
§ sxtended view of the country 1 have ever seen i thie West,
olfeets with, considerable distinetness ona clear day for

fpease b

From the
firat aned 1o
W et exshmine
s padtins of 30t 100 miles in every divection, over 3 most rugged surtace,
with Wigh ridges anil deep morges, the stata showing red, yellow, gray,
and in fact every variety of color.  Other beds ave composed of quite
fight cotoyed sanidetone, .

From: ot Dridger westwared one of the maost inferesting phenomeni is
e favorabie elomge that tikes place in the vegetation of Hhe surfase.
Browd plains aml hill slopes covered thickly with grass, with compi-
Patahes of qnaking asp appear here

patively Hetle sage, is now the rule.
aned therve and along the strearns ave fringes of cotton wood.

Abont § miles west of the Needles there s an uphieaved yvidge carrying
a4 bed of white limestone, with streaks of chalsedony in it resernbbig
{hose o the White River tertinvy limestones, and dipping neark itoat
an atgde of 200, After leaving this polnt the vocks, again nearty hovizon-
fal. have for the most part & prevailing reddish tinge, witl siternations of
pedldish judnrated clays, and gray ang reddish sandstones. The hander
lavers form quite abrupt butls 1H0 o 200 feet high all along the streams
In o fummed af the hanl of feno canon, where Lhe buds havoe
s i v ped

or vafloys
beon exeavated by the Union Pacific Bailvoad Company, ihe b
indurnted cluy, slightly arenacems, with bands of hard sandstone of a
grevnish tinge ) above this, a rved grit, muoch indurated, g bocombing
Teps s0 a8 we approach the smunmit, At Beho Station there are high
Plalis of the red orits, with gray sandstones ) bat the prevailing cotor of
forL {rom sonrce to month s reddish or dark

all the rocks in Belio o
parple. The exeavations for the erading of the railroad are extensive in
this region amd give s cloar ides off the sucesssion of the beds: bt there

is n great uniformity in the composition of the rocks, The sandstones
are gray or yellow, and always yielding readily to the weather, wearing
inte )l soris of fantastic shapes, full of heles and caves, projeciing points
ared piflars,  The hills are covered with a considerable amonnt of loose
The valloys are also eovered with a hewvy

material, worn rocks, &o
anperficial deposit.

From Bear creak to Echo Kunyon Station, 20 miles, most of the way
The railrond runs direetly down the Eeho
Tix geenery

o over the red orit beds,
valley fram its souree to s Sunction with the Weber valley.
s phie water is exeellent; the

o wonderfl from its general ruggedse
grass is ool md all the vadleys arve susceptilde of enliivation, Fimber,

thoneh seree everywhers, 15 more abundant than in Jocalities Tarther to

ne Adown Echo Ranyon from Hanging Rock Station to the mouth
af messive satdstone rise npon the right toa height

of Foho valley, blaff;
of from: 400 o 1000 feet, colored gray and yellow, yellowish purple and

Briek red, mud containing some conglomernte,
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& mile below Hanging Roek a drilf info 11 Fank 20 feot beneath o hed
of eonglinmernte, discovered six inclios of carbeomnceous clay between twe
Leds of ash coloved, somewhat saidy, indurated elvy, cacli about § feol
thick,  Below the woaly laver there ave 2 incles of a material, which an
anidysis slows Lo be composed of W 262 Volalile Matter 73,02, Sew
quivkide 141 Lime 057, Magnesin trace, Sulpharie acid 0.37,
rieieid a brace, Bilien 59,1459 20,

From the mionth of [8ebo ap the valley the
gentie anticlinal for aboud 10 miles and
The genernl d

Phospho.

rocks seem o (o o sorl of
then the incliation i« revirsed,
ip however is 5% to 157, ueaely northewest; bat for 6§ injles
hedow and 3 miles xhove | Lemging rock it is inereased 1095 wnd even to 80°,
This Formation, which differs somwwhat lithologically from any with
which Lam acquainted, must have an aggregaie thicknoss of at least 3000
fect. The eonglomerate portion must he at e ER00 foct in thivkness.
1t mnelides beds of coal, and shews s fow Torails, which ave all either i
prossions of decidunus trees or marine sheils,

Near Coalville, & Hifle town in the vitlley of Waober river,
the month of BEcho creek. eonl GELETODS sey
By the dip is 20° or 307 &

5omiles above

al Blmies, AL Bpriges’ opene
sand the eonl bed about 15 feer thiel capperd
with gray sandstone, muell of it chareed with nebibles
that iy othae vl

T was dntormred
PR s lons esbe Siecily ou fhe ooul Led.
A few bundred feet from Bprigas’ opening, w shadh to strike the s bl
has been sunk 79 feet doep, througd

VIR feet of gravel and sand, inte biack
clay growing harder downwnrd, and holding mameromns spocimens of a
spuetes of Teocerumus, Gsiree, and Umanenites, shovwing that the Lbagk elmys
are ceriainly of creticeons nge, U Lhese bods o actnally e above the
cond s the dip would jndieate. fhen tids formation of doubtiud ngee, ex-
tending from Quakiug Asp Suwmit fo 2alt Like, st be eretaceons, and
some of the finest coal bods in the West are in rocks of shat age ¥

The Weber river flows divectly west and the rocks incline in a sort of
Lall civele Tetween north and south,  Sevendd beds of massive sancstone

cap the high hills, and Letween tHhem aee layers of clay witl a veddich
Lingre.

Iwas informed that there were in iy section G or ¥ beds of coal

varying in thickness from 18 inches fo 15 feet,
Passing down the Weher valley the dip would

conl heds

saryy down the Conlville
- ina distance of § miles, that ix, a1t Eobo City, to a depth of from
1206 t0 1500 feet beneath the surface. %0 that the coal area that can evar
be nude available for economisal purposes in this region must be very
Hmited.

A interesting featnre along the Weber viver is its terraces. Near
Tcho City there i w rather narrow bottom near the river; thenan abrups
ascont of 30 feet; then a level plain or Lbottom of 200 to 400 yards; then

a gentle axceut to the vock bluffs, The summith of the fivst bluff at Teho

is 500 feet high; it then slopes Tuwk 1o the plains beyond.
Passing down the Weber valley, about a wile below Teho 8

Btation, the
beds begin to dip 25° N, B, The whele valley is filled with rounded

% Contirmiing {he puhlished opinions of He. Lo Cante and Dr, Newberry.—Eprrosn, |

1]

some of them 310 i feet in d&n‘n{a
gut the greater part of its e‘:zm;a"sv‘ sgir;-Tn:“‘;(;g
alley: but just before reaching © u.. e
it . elinal vabley, A fong
on of the Wasatehm
nenrly aortieenst :

houlders,

piess along & ]uc‘:;‘i'l
down {rom the dive

wwesl, faeling
::\::'liii.]s::ii::‘f::::l of combinuing ?1, i‘l?f?_ “W“I
| medating @ pux'ti:m abentd b:l}t EARE4Y)
N which s ralled beve th
o the Weler receives i
Wward s and here are (’x
joal posit

ridge.
chasi, OF 0T
through this i
Tend to the soal oo B
the older rocks in \:(:1:1.11_\,- ?‘;L o post
the Weber rivev four T‘Ji}ltﬁ o 10 ”‘rl e
the nearly vartical p:mitlrm'tc’n 3 ‘n{; ;\,, ,
' Corppencing near the “1‘\:1"1,0% 57

exn of the jw

have a considerable thickn ot e
ping TO7 o g0 north-east, of a{ 1t.l‘.lﬂn
clenving into thin luyers, and ’ 12\;% "
sides of the Lills arve covered t(_.) ogr AL (i
o with vipple mark
1 saruls

a series of mud shales, ki
shone, and a Thick bed e.?f hm(.‘ ‘!.i C e
ank among the bujlcimg_\); stm.mfuf gﬁuﬂ
fne forms for culverts irrmts“ <',n m
comes 1 vast thickness of ¢ Ay, ,\bon
lmestones, which are probﬂ-b}y (;umq
'Vcw hard siticious rock, (}it’@j}? ;.nlu‘.o
Poi.sd:a.mperiud. portiens of Twhal'(, 1}.1\ M
the lnyers, Vory simiia.‘r to ~mu(:1 1_ (.mi;;
pierced by Sealithus Wnearis. 1 : ix
ghialy limestorne, 6 to 10 feet t‘ ek, {{
geyved in the lmestones and ‘th(‘; m? :
The distance from thi.} mouth o}‘
vorticnl sertes of rocks 18 a,bcmt‘t‘ (‘;1;
i,hi(:kneés of strata not 1'!'11](1?1 lcla:s“;
Jurassic downwards so as prabab y‘ 0
A% the mouth of Lost crecl, t,‘hei;)}l(
formity in hills of different .:L;fe:.v m‘i;(
upon the apturned edges of .t 6 Ve 0 (
tant question what lias hecome

imnpor sonspieTon

ing the coal, which are so \ :
ﬁi)esceuding the Weber irr_{m the ,
remarkable rugged seenery i t‘he '\"H
o formed of two bf:ds of hmi-'iht
at right angles, from ‘3’)01%&-(.‘.3
Near the tun

and ar
valley,
has been washed oub,

Weher dip about 107 111-.321‘1'1}:'. 1101‘;42}1
incline in the opposite direction &
A. D. B.—VOL. X1




!n I})(r
”N;?o ROC}{ & dripe e {Fel, Metpy
Q. vered siy incheg lfto the han) 20 .

» SOMey);, 5 0f an U fent 1,

1ag arhon, “% Dena,

ey s ACCong Cith gy,
J dy}',ym.“m o qJ’; md’llﬂie(g . ¥ el bﬂt‘\»‘(\m fhc o
33 < Apa 9 AV, o 30
O Ggng of } 2 1”(’hes U]" Y. eaph #hong . &
: ()_,517’ ‘i’dif‘)r & matey, & .

o s done sia ‘r olaf, dj' Whien
B Ay atile ar, feh
- 14 u_s}() 81, loe, S”}PIJIII A ey 8.99 o

R rig BT , e R
'Ld“' " thg A0 1 Jmi'z ]<.~.
S G

Orm

«flay Wlth
T ';00
i “h(k]m ’

all ST e flll-

Vi

.z g

. ](a\ H)UV(,
s

.
, b
. _ ) ””wm

T o Vool ed

“”'er! B 8 shagy 163 wips the: Loal hegg
my i ‘o

Vard, A g

. mm Lk e k
n(rnnpw\ of .

P theg, HEd the gy,

sl i, : Je
i 'l< Taal ¢ (llyg
- . ¥ I
\”“rbu! 1a s J")“I]&'fizun a1 o ‘LbU”w’ the
a0F R,
RIS W G dier, TN

1
ST ’ L
P g g O

and
Hth g, the rogy el
. ,.
vl oy
Wiy,

A, Gyl
RS P Wi

it
af ,{nt) E ? !(l

st gp

e s
) ‘ ' 70 1+ \\4
j i.( Were gy, 1321‘: ot e Wﬁ{ i
i‘vl?(-# lo 15 foet o e R
e d ot Wels O g,
_ LB 33q) .
- o ;i('l mzn dovy tI
s, CEEho (e !
50 iy Yolo o ga e
1 PUrposg bag the e ftren, 11; ot o
NOR Oy i o ‘
1 Hig Yegring m ”ti! o
o 95t he o,
e “'Lafu ropt | ”‘Ty
DT )
I -Ihfftfl'ﬁ ey 1t
. i e
Sy liuf?: f i

S titife g
1w ;“‘PH I

ol
g LT N
S e,

ol
in g

&
4 9 ‘[Haydoen,

Loniders, some of them 2 to 4 foet in diameter. The Weler river through.
Lot the greater part of ifs course seems 1o plmwh through a monocelinal
callev; but just before rvewc hing the entranice of Lwost creck it seems to
pass abong o loeal syne Hnal valley, A long vidge of conglomern fe extends
deawnt from the dipee fion of the Wisateh mnmﬂ wins, nesrly north-east and
anith-west, inelining nearly nevtheeast 59 fo 107 At this point, the
weher. stead of continning in the wm‘imd] valley, cuts through the
yideres isolating a portion about half & mile in length and forming a hage
s, or gorge, which is called here the Devil's Gate.  Affer passing
throuels this ridge, the Weber receives Lost oreek, and makes an abrapt
bend 10 the southward ; and here arve exposed an immense thickuess of
he older rocks in aonearly vertiond position, These roclks extend down
the YWahor river four miles or more, when the heds abruptly change from
ehe nearly vertieal position to a nearly horizonutal one.

Commencing pear the S Nurvows,” op the mouth of Lost creek, we
have 4 considerable thickness of the jaw
phie T or 807 novih-east, of & bluish ash eolor, very hard and brittie,
cleaving into thin leyers, and fractoring in every direction, so that the
cides of the hilis e covered foa great depth with its debris. Then comes

wsie limestones and mials, dip-

 serios of mmd shales, with ripple marks, some layers of very white sand-
stone, and & thiek bed of liand red sandstone, destined to take the highest
rank among the bailding stone of Utah. Tt can be eusily wronght into
fine forms for culverts, fronts for buildings, caps amd sills, &e. Then
comes a vash thickness of gray, and dark gray, more or less cherty,
Bmestones, which ave probably earbonifercus s and below these again s

shich T roforred to the

Yy WILES

very i sidcious vk, ohaabiiots Dy
TPotsdam period, portious of which are tled with holes at right angles to
ghe lavers, very similar to awueh of the Potsdam east of the Mississippl
pierced by Seolithue fneoris. In this quartzose group there is a hed of
shaly lmestone, § to 10 feet thick, A few indistinet molluses, were ob-
served in fhe lmestones and the mud shales,

The distaner (Tora the wmonth of Lost ersek to the end of the nearly
vertieal series of rocks is about three mites.  So that we have here a
ihickness of strata vot mucl less than fwo miles from the top ol the
Jurassic dowowards 56 as probably to inchode the Silurian.

At the mouth of Lost ereck, there is a remarkable example of non-con-
formity in hills of diffevent ages. The reddish conglomerate rests directly
upen the uptirned edges of the vertica) Leds deseribed above, and it s an
tnportant question what has become of all the intermediste beds, coniain-
ing the coul, which are so conspicuous about 5 miles above Echo vity.

Deseending the Weber from the © Narvows ™ we find soma of the most
vemarkable rugred scenery in the west. The walls are very noticeable,

and are formed of two beds of Hmestone, projecting from the sides of the
valley, at tighf angles, from between whiel: 10 or 12 feet of foose material
Lias heen washed omt. Noar the tunnels the vocks on the loft side of the
Weber dip about 109, nearly north, while on the other stde the strata
, as if the valley was anticlinal.

incline in the opposite direction 37 to
Al P B VOL, XTI G
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Then agiin fhe valley would APPEAT 10 he monockinal, the

strata on {he
gt side of (e river fnelingn.

207 soutd, awd on the opposite sige., tiongh
Presenting a neasty vertieal front, ineling South also, 4 Jiege Farther
anr down (Lo viliey, and on the right side of te viver,

o hadg of pod
sandstone ; helow these again STy sandstone, wifly 4 veddish Eingre, the
red sandstong dipping east ja twhile on #ha Spposiie side of the river,
the hills ure BPEN, rounded ang SFASS cOvera,

The cherly crineidal fimostone extends o Morean city nned generslly
disippenrs, The red FANHEONRS 4o SECR ot the font hilts,

At Morgay CHLY, W come out of the priccipal enioy ol the Wehop, info
% broad SPen botiom, 1illed with lttle Viiligres nygd fiarm Liouses, The
s0it s of wregy fevtility. The Lills on eithey st
vovered thickly with Ioose material anvel vogredntioy. The bigh verticenl
eXposures all disappesy,  The Wasatel PRILZE SUOWs 1o ey neayly nopyl
and sauth s aypp the faot hills of thix rangee are rosmosthed off and
sovered with ety ang then wigl grass, {lot the underlving rock s are nof
£ be seen.  The itnlastry shows Liy the Mormons jy this valley is worthy
of alf prajaen, The Hiifle NERCATS 1o e BEe of to Drvigate the vich ot
toms fands, wihien roduce ahundantly, apg the honses logg el e}
Tortalile, ¥y Cennot e raieed 1o any g
varielios of {pans e

B smonthed off gy

and con.

SIE R e Waber v ¥ The

Bl HOSHY L6 e Bitter cof ten-vwood, altinmgeh

from Feho vty down, we meet with a emnhy dwart, ol
ninte, and (_-]ax':lwu.-lw?rxj\?.

St helow i iitfle village of Euterprise, T sore in the hillg roeks
Comnased of 4 Rpgregate of quarty, pubblos, the whole 1y
the Potsdam. s farthor down, wo “ome o feldspathio pocke, indiczatjng
that the dip of the gueissic heds of the Wasateh taige s westward, The
Wasateh FRAZe 15 composed of B0eiss so fap

15 the rocks epn be seen
along the W cher. The pocke are lm;mrif'ui.l}v“ banderd Cverywhere., There

e also eogrg HELTRCHHONS Of Gunyy andd feldspar with large roasses of
tonrmaling ; ang alt through the SNCES hre seams of feldspar ang quarty
of varions thicknerses,

box, elder, & riped

% louking like

i

The evidenco iy quite clear that o Moryan eity to the entrance of
the Wasateh Ranyon stretehoed o Tage, the witers of which musthave filiod
up the valley, rounded off the L el covererd the sides of the menntaing
wWith foose delyis, Along the sides of the Banvoy of the Vv’a:mttsh, L4 miley
o, e tick deposiis of loosg sand Intorspersod witlh water worn Loyl
der in many plices.  These deposits have buoen cut through in making
CRenvalions by (he radlvourd, ang the Ines of current deposition are
curiously well marked,  Ahont balf way Hiroughy the kanyon, there is o
girkden bend i the Weber river, by whieh Email portion of one of oneis-
sie ridges is oug off, Opposite his ox-how, g Lanyon descends the moun-
tuin side, down wiieh a vast Quantity of loose wmaterial has heoy Swept,
fiting the channe of the river wirp local drift, ang Drobably driving the
crrrent through the gueissic ridges, The Weber river, if itg channel weoypg
strajghtened, wogly ran through this deposit of drift, whicl iy about 30

Y
1850,
[ sl it mokes a
foet thiek ; estend of which, it makes
(s 3T

reissio vidoe,

nassive ‘ o -
FEstensive deposits of whitish, finc 1
A e for budlding purposes, with
hard enongh for building ; o
Bocene age and vesonabling very clos
S RATH [ieysN ’ s -
i‘s*(w’m tertiary bods along e | :‘m}.(., x{
i . B Ve thus e
Dirdds dip zast or southecast,. We t ke
on “ i F thieese monnfail
nents ju the elevation of these monnd
s it
Ferpwas coniinge
tively moder date. Termess con
ent ] iver, and they nee
Jenoth of the Weber viver, .ih.tl ihey {
il asin of Sait Lake v
wihich swrreund the hasin of 8

Fie. 5.

After emerging from the ‘.Va.sat{‘rh ]x R-;
sued a southerly conrse along the olaﬁit,:‘ I
eify, Tor 20 miles or ‘more, all t );M)
‘(1-\\':1\! {rom the fianks of the n‘mm}f.(ut .0[‘
All Z)vm‘ the gentle slopes at t}m 1:‘10 .fm
of rocks ; all gneissic and e\'.ldeu.,;?rﬂli%
tains, Terinces distincgy;zu:;iiEL . ‘0“.@

arge one, with two or three sms 2
{‘iﬁ (df-g:oc::;-t;‘;e Towest one dawnva‘rﬁ%?:,,‘ l}:ﬂt‘

I was informed that the lake ha.dr] 15-.01‘].“.\
vourse the water has &gg}'m’sscd wpon ,;m,
heard no explouation of this phenome
said to bhe rising more or less.

LW Alpek

* This {llustration from a slﬂ'm:: }jy 3111’141};“}1‘: e

KT § s ¢ ity w B B R

reen Couneit Bivfts and Sioux Oits N skoteh
frwoen Lotine nolironous 1o age,  In the skote

thay are deubties;

4 r s88, 7 the errnoees sime, and e oiton
e BIe samie, and Hie

ur : 53,7 the terraced the same,

tarl or loess, ¢
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The earboniferons limestones begin to make thefr appearance aloTg
Hanks of the monniains abiout 10 miles parth of &
B toa great ov e axtent all

O the flanks of the maeung

r the
alt Lake city, and ocon-
arennd the 1im of he basin,

ains, enst of the eity, 4 e e red beds (5
si probably a careful study would revey] Juras
bly even tertiary beds.  President Yeung has ot sinee itered 5 Larg
reward (o any one whe would discover workable beds ol con} within »
reasonable distonce of the city, and g thorsagh search has heen e oy
them, but thus far wWHIout suceess.

A bed of conly ohay oniy bas been
found near the city in the mountains. All the coal used in the vitlley is
transported in wagons from Conlville, on the Weler. The best of red
sandstone for building gamdstone cafion,

e, eretiacaous, and Jae

PUrposes is bronghit from red
Just east of the town, Lam inelined to helieve th

it it is cirbomiforons,
The beavtifi aray sranite wibe

Bk used iy the constraction of the Mo
man temple is hroughe from o tomwood valley in the Wasatelh Bt g,
Tt is composed of wiriee feldapar, guarty ad tlack nifon. :

The surface of Qun Lake valley has peen vendered fraitin) Ly the
industry of the Mormons. Like the g
originally a vast sage plain, Now by iy
TGOLS grrow luxuriantly, and there a3
grapes, &o., raised in Americs,
rerion.

ster portion of the we it it was
Bration sl kinds of cerenls and
Nt Lebter apples, peaches plums,
Tty eventaally bocorne o vipe growing
Following the stage rond eastward, 1 miles from Salt Lake city to the
Brewery at the mouth of Farley's Kiuuyon, we vench
tain, over sand beds which :
litthe stream ents ihrougl the

the 60t of the meun.
e prebably of post-pHocene age.,

Here a
sand beds, exposing 4 vertical bIngt 200
feet high, composed of some $ine sand, horizortally stratificd and overlaid
with & great thickness of water worn peblhle conglomerate,  Theps are
indications sl along the Banks of the monuntains, tiat nearly or guite gil
the formationg alrendy recognised gy Fay west as this point are here rep-
resentl A the entrance of the kanyon, the cirhoniferoys limestones
dip northecast 507 {o B0 over them Ve the parple and red sundstones
atwl rasty yeliow layers ; and under them riddish shales.  Beneath these
shales an immense ickpess of drk gray silicions rock stands nearly
vertieal. AN this vast Ehickness of older tocks, in appearnnce semi-meta.
morphosed, are sndounl:itediy the tranierparis of the serjes described in
the Weber valley just Lelow the entrance of Lost cresk,

The voad passes upamanochinal villey between the ridges of silurian "
vaek, having a bvitiloe fracture, and the moneelingl slopes are covered with
debris. No gnejssic recks are noticeable along this road,

Betore reaching the summits, in Tt soon alter we begin the ascent, we
vome to the conglomerates ang sandstones which gccompanied us down
the Echo and Weber valleys, | Near the sumumit ali the hills are rounded
by erosion and grassed over, and witer-worn boulders are scattered about
here and there, 80 that the underlying yocks are partially concealed. Just
beyend the summis WEe arrive at a broad open exposure in the valley of
the stream called Parley’s Point, half a mile wide, and about 000 feet
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(here s very goot grazing, few of the cereals will grow. ;
ore 1H 3 E . . b e e e
A1l the roeks on the eastern slope incling at a greater o Toss amggle ap
" ’ ¢ we enter Silver Creelr valley, wo come

arently towards the eist. Just ) .
b ' oty clieed sandstones and conglomerates,
Lo NRINETOUS uptiensts of partiaily changed satplst o . }_%_ e,
: ations Bt we et atong our route of the neighborhond
go to make up the

the livst nedic : .
jrneous vocks.  Home of the masses of rovk which
g

conglomerate are of preat size, very compact and of a siv‘v\ f‘_%*z'jfl.},"(}w;h::';
anl aee enclosed inoa ey siliocons paste h!u, whether }?:lil‘ ml hlﬁini‘-;(_\.r
are angiar,  The formation tooks moch lke that near Bouth slede

H"i'(’;zts;z:;‘df)}x:’i\flhe valley of Silver creek, w.a S001 EYNeTEe ii:ih) tllu.r '.“.:;111‘1_\-'
of the Weber. We come to the hills enclesing the ecal which dn.; (,\I}?‘_;}
1he valley at angles of Tromy 207 o A0, and u.l' Course ‘i,he bca%t\ along \‘w ;T !1
the coad %mis are exposed I8 vory narrow, Five ot six beds as 1 h:.n-u n{
Tore said, varying in thickness frons a fow to 15 feet, are I‘(’})(]]"i(}ﬁ: i h.(-’:-ljlfu
-:11.%0 that aboud & miles from Mr. Sprige’s opening, @ Dl of 1::?:%,\%}1 t}lf}':it’.l'lsl
had Been seen above the conl, That these coal strats .:'n"u ui' mar Il.lx‘ ‘m'
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. westh of Fort Bridg
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i . - B . . iae
Jdueidiions treck, and the black plastic clays of No. 2, bolding guantities

of fraerments of fish-remnins. ) ) ; -
¥ : M A RS T s . ‘ §r y
[ will wow reeapitolate briefly the ])I‘!ll(.lp&.} g',:ziuggu_z[i\l orm z”mr‘h Lo
thie line of the Union Pacifie Railroad from Oraaha to Bale Lake city.
The Upper Cond Measure Limoestones are seem at Omaha, near the
water's edwe, and quasried all along the Platte nearly to the Elk Homn
ater’s edge,
ey . N L Coter
The Lewer Crefaccous rusty sandstones of N 1, overlap the Lpper
. ) . i N " 1 . - W v AT _
Carboniferons Hmestones about foar miles above the mouth of the Platie,
and extend to the mouth of the Loup Fork : but the yellow marl de‘z'}')u'm.
. ing rocks. A fivie yvﬂ(_nwxr-‘.!'i

av s, coneenls for the most part the under!
: ; : R 8 . ot pvpaet g
sarul, of the same age, or & litthe less recent, overlaps the ¢retaceons near
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. < 1T v pharacterictice AR T TR
"Phe chalky limestones of No. 3, with the :.hquffu teristic Faseeram
o 1 o crop oub, and some obseure expogures have
prodileudations, here and there erop out, and :m!?;n, a ‘hil i I3 I o
' . eyt 41 [P . i e L y Fork.
been deteeted nthe Pawpee Reseryation, 1500 20 miles np the Laowyg ork
wdd soon gives place o the Pliocene bads of the
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slomes, which continue on as far as the margin of the th?';mm-i range of
ountains, 50 miles west of Omaha, that s, for ne:;n‘!y -3-»;1) 11\:3@ :1.1(31}1;3;
ihe line of the raflroad.  In the grand anticlinal ui) the ?_J:'xrz.u‘m.z’: r;um-n‘\
which 1 have already described, vhey sonetimes rr~p<>a.c' vmth. a slight d]?,
cordance on the older roueks 3 gometimes, ag near the Laramie p sz, they

yest directly on ihie syenites, and entively coneend, for s distance of 40 o
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Siation, RO miles west of Taramie. AL
view, Dmprinssions ol fassil Yeaves secdr i
spedies are fow aned nearly ol of them il
D, Newbury, from Blus miocene terting
Some strati colisist abmnost entively of ter
fiom, as i they Ll niod been sibjested 1o
L the trecs themselves
seoin wneh preak abu

deposition.  Tndes
ta shed their lo
semulated now i myinddy bottomnd, 11
shis loeality, Pepuebis flunsald. pads N
ast ancaseribed species of Copines, The
sunk atthis station o rench the cosd, hag
4 considerable tlickness of bluish-biack
Tayers, upon the curfuee of which are
Platanns. Yevy nearly the same spevies
thicloess of thess ferliuy Pods, and the

that the vemetndion was noarly unifor
deposition of the canl styata.

The Cretaceons buds are again expl
about 16 miles past of the N. Platte or
side of the radtvoad tertiary Leds are se

At Bawling's Springs, aJ1 the forms
taceuis, wiv LA R aVer & restrict
tertinry beds again overiay. At Sepm
tion, a bed of excellont agal has been
the roeks over which Plalazus Heayde

other nndetermined speoies of plants
of & basin which extends about 110 m
Soon after leaving Beparation, the sf
are of fresh water instead of estuary €
whuary beds veappear dipping enst

Tock occnr thick beds made wp of ar

the genera Undo, Paluding, Limnet,

Point of Rocks, a greal abundance of

cound, At Black Bute Btation, alser

in the coal strata Sebol Crmpbelld;

(uoreus acerotdes, Tilia grtigue, Wit

At Poiut of Rocks, an smportant

swust, T found Platianus Haydend, I

Mugnolic tenerafelio. In the vieinity

stage road, in beds which T regarde

and holding o posiiion near the ju
and nearly or guite on & pavaliel w
ver, Cotorado, I found Fluiinus i
tencrafoliv, with fragments ol {era

Near Green River the eastern riw
basin commences, the heds baving
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U Butes t:l?g;jidmffdt“ but 5 caraf; [r%"uary 19, 1260.1 ) bo [Hayden,
Cxist iy 8 Peajp vorn — SN gy
CNIS g hi‘?;‘-;pa;g af h,e i\iim.‘?eﬂ all h?;;fnih(, Gtation, 80 miles wost of Lavamie, At Carbon where they ave exposed to
HiD Mmileg 1)%5 Angleg, ? mf‘hnmrr from 4 A view, impeessions of fossi] lenves oceny in the greatest abumdanee. The
e CO“’D“‘,;; S5CS ovey. | gy te speeios ave few and nearly all of thew identieal with those descrihed by
HLes, Ty th-p’ﬁ i}(\a”flfu} )m} di N i'fﬂ'ourr]-,_ A gres Dr. Newbary, from the miccene fertiary beds of the Upper Missourl,
e, sleatey DAYE fapn 2 stone O, sl oat Some sbratid eonsist alniost entively of leaves, 1 a fuie sfate of preserva-
0Ny S and o o sion, as if they had not been subjected to a great deal of driltivg prior to

asil ;
¥ deposition.  ludecd, the trees themselves must have grown near the spot,

to shed thelr leaves in osuch preat abundascee, just as we find leaves
acenmainted now i muaddy Lottoms, D, Newbary has bdentitied from
this Toenlity, Depueldus Cuncata, Populus Nelrageensrs, Plotarnus Hiydend npd
an undeseribed speaies of Corpas,  The Wyoming Coal Company’s shadt
el b this stadion 1o reach the cond, has descended nearty 80 feet through
a constderable thickness of hluish-blaek arenacecus clay, in rather thick
Iayers, upon the surface of which ave greatb guantites of Populus and
Pluiats. Very nenoly the same species are deseribed throughont a great
thickness of these teriiary beds, and the evidence seoms to be pretiy elear
fhat the vepetation was neady uniform thooughous the poriod of the
depogiticn of the eoal siyatn

The Cretaceous beds are again exposed i a sort of anticlinal w ey,
abert 10 miles east of the . Platte srossing.  But o few miles ou either
gide of the rajtrosd tertinry beds are seen.

AL Rawling's Springs, all the forwations fron the syenites to the ere-

N
Pig g,

wg, are theawn up ower o pesteieted aren s 2omiles Guther west., the
tmnuv heds wrain overlay. A Separation, 36 miles wost of Benton Bt

tion., a hed of excellent eosl hus been opened by the railroad eompany,
the vacks aver whicll Plateans Hagdend and Cornas aenminaty, (Nob with
other tndetermined species of plants ocenr. This ferms the castern rim
of 1 basin which sxtends about 110 miles to the westwand.
Boon after leaving Separntion, the abyata beeomes poarly horizontal, and

are of frosh water instead of esfunry ovigin. Deyond Bitter Creck Btadion,

8 l“m--f’. W l‘..»‘tmlry beds reappesr dipping east, At Washikie, Red Desort and Table
Wi foarny i) S e PSS i, Dock ceenr thick h«.ﬂs made np of an aggregate of fresh water shells, of
Vickees, Forn 1', S st ALY tnrneg the cencrn Dnde, Paelndin, fdmier, Helonie, &a At Black Hotes and
‘h" o -m,:m“_f of digpy h’l!t“ Citsitepyy Point of Bocks, a oveat abundance of inpressions of deciducns leaves ave
'“]L rﬂ"}_?;?r!nnfiuns n(';a;’[‘“rum fnmul. Al Black Dute ‘~f:xii-=n'n ;':Ji';:mi 830 mitles west of Oannha, | foand

HACN SN 0y the i the conld strabn Sebod O N, Rheeeniiins sbageens, Capnoes acindneli,

(hitareus u‘f'r‘r'r)f'r?rv Tilice aseliuea, with sonwo nmicseribed spesies.

At Poiut of Toeks, an imporfant eond station, about 14 miles favther
woat, T found Platenas Heoydend, P Nelpisaensia, Cornas aenninali, andd
Magislio tenerafolic. T the vicinity of Bl monntain, along the overland
el 1 orenamdad ax belonging to the older tertiary,
and bolding a position near the juoetion of the fertiary nod eretneecus,
and nearly or guite on o paeallel with the lower tertiary beds noear en-
ver, Colarada, [ tand Pletinns Iagdani, Queres aearaides, Avgiotio
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Near fiveen River the exstersrim of what appeirs fo he waother tertiary
Bushn commences, the beds haviey a gentle dip to the westward, Between
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Green River crossing and Bryan Station, fine spocimens of {ossil Fehe
Geenr i rocks whish resemble the Selenhofen shites,
fresh water shells of the geners Carbinula,
Hied,

5
West of Bryan,
Lidinaiwst, Plygece, Palivdisie, 3ol
and {Mnds ocenr in the preatest (uantities.
Quaking Asp ridge, 22 miles wost of Fort Bridger.
We then come to r series of

This bastn extomds to

variegated beds, whose dominant ¢
red or reddish, of estuary or marine origin, with
feat thick., These sxfend far westward o the

olor is
wwal beds from §to 15

Wasnteh mevntiadles, pos-
sibly fariher.  The evidence ielines one to rogard then of cretaceogs
age. bt they may be older terthary.

In Weber valley there s an immense thickness of he older sedime
rocks from the jurassic inclusive to the silarian inclusive,
of which T estimated at from 5.000 1o 1O foot

The Wasatch range is cotapases] of mot
which are well shown in the valle
mifes,

The Union Pacifie 12

niary
the thickuess

amorphie roeky, mostly gnaisio,
¥ of Weber viver for the distanes of %

athvoad frem Omalia to Salt Lake vitlley, & distanes
of stearly 1200 miles, verily pass through mitamorphic rocks but twices
fiest in crossing the Lacamic range, aodistance of 20 op
fhe Weber valley through the Wasateh range, 4 mijes,
Rprings, the syenites are scen on {1

30 miles, and in
Ab Rewling's
wovth side of the rond for a little
fately along i,
sewlll Wms e seen that over i1
Mountain district praper, the
map as occupiad by igneous or

digtines, bot ned o

e vast vegion known as the Rocky
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