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STRIJCTURE AI{& PHYM3iOGiAPHY OF THE i Ji ON hOLIL uiO, 1m

by

Lynn 1, Do Free
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141' lWiTJQ.L LONd

Location and Physiogral--hic Provinces

The Jackson Hole region is located in northwestern

>.yon'ing.a Its northern bou~ndary is the Northern Plateau of

Yelloirstons lation l Pa:-k. From thi plateuu the region ex.

tonds south to .he Snakie River and. Bobazk ranges (hate II)}.

Moran, tho north, and Jackson In the ~Oluthemi tart, are

the tw-o chief localities wthin the reion. The nearest rail-

road is at Victor, Idaho .ich is in the Teton B~asin on the

western side of the Teton range. The chief momz~s of triims-

portation into the area is by U. S Highway 287 J'rom the east

rnd ~., fli "vr-ay 1E09 fron tho south, "'yoijtg State Hiighway
22 Jotns Jaelc: aon ntth Idaho Falls on. the % et side of the

Acton rane.

The Jrac?~son Hole region is comprised of severa ldistinct

physio rapchic divisions, most prominent of whch are Jackson

H!ole i n tho otral portion, the rugged precipitous Grand

Tetons to the, rr at of the basin, thne Gros Ventre Mountains

to the oast, the Hobfr O: and Snake River ranges to thie south,

and the Vothern or Pitchtone Plateau to the nroith(Platell).

Jaclz&on IHole : The intoniiontane basin o' J kn

Bole bogins e ight rile s south of the soy thern b C

Yeollowatone National. Park and extends southward for forty

P age 2
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to C .1 , z .. , o floor ofl the ba-An rangy ^ in c2Lti t?.de

f~ro'. 0:77)00 Lt '?00 '', ot, £he nountcL~nc on -.11 cider ofl Jack-

son hole rico ec ?A:?tz1u Z Eron 2,000 to 7000 feet above

<.,:Icon _'o2.e is -;it u. 0 xa M: ;;.2 :x > of ~i o~i

ncnt 4-1 .A v."de and Is di~.sined by tho On cc ;m7 att

t r b t r e r m t e s r u d n S . n ,. aeth o F o rk , a d th e G ro s V en tre riv e r s . The flo o r o f th e b a sin

is ade up of two extensive sagebrusl--covored torraooes,but

sevor ul 'utves"' ise 000 c')O 00 to - U~7 the crlfloor.

ar.~LaktaJ. te.# located L, - he cent ? l2. t ofl the

basinl; b a~n~ :o-nt:7in. in the north near the city of i oran;

a n,- iut and fe s t Gros Ventre v : t tecs ne ur tho city ofl Jack-

-' -. i' tJ _ ~ cv~1s

t''..3:. + .. " = " w:', iiL ^il c :. 4.ac.'. . .'2; ~i.. .. _..l ' . si . Vi m' .fi ._. -n
rihero thoy merge inconspicuously in placcs into the alluvial

f L. * r irportant physiographic featuires found in the

bai . (L the raorrAnos which enclose Jackson and Jenny lakos

alone the north and vzos t miargin,

A3e Grand ~n~Alone tho wo ctorn borde~r of 0 r chson

Roele, #the rzand Tetons rare abruptly from th^ floor of7 this

,nr,rr: "tane basin and presents one ofl the most imrosing
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fronts of all. the mountains in ,he United ;tates (Froitia;bce )

The Grand Totons extend,~ southward from Yellowstone Naetiona.

Park for a distance of fbr ty miles to the Toton Vass.

'he hi ghost elevations and the most rugged -)ortioiii of

the range are in the vicinity of Jenny Lsike where the mori-

ter~ns rise with ixw1l- like abi tness to elevations ranging

from 1 :, f GO to 1<5,000 foot, thus bringing the highe st peaks

8000 fco; above the floor of Jacktson Hole. Within this area

are a. groUL of 3?uggO1 od k the nxore f mxous of which are

G... .nd Teton (1~3,7636 feet), Mount Iiorran (12,922 feet).*,L .te

T oton (124793 feet), -rid South Teton (12, 505 feet) (Tiorberg,

______________________T1, .., _..e 4~Ui
5 

.. ;' .- r,7 a. 4J~ O ± j-x,1 ton
£'&s aro .z id. tho '11o~Ever Rlange. They aro not as luA ty
as the Grand Th ton , and are composed of a series of paral~lel

ridgozvl ,,1r-t2on from 000 to 10,000O feet. "Me ?bass is

at mi. olovation of 83431 feet and is the site of the only

'hi hv7 be twen Jaclkson Ho'lo of tho east and the Te ton

Basin on tho vnest. eh major stream is the Snake river which

flows southwest through the Snake River lanyon into Grand

and Swan valleys in Ids&i,, south of this river the range con-

timeos as the Salt River Range (Plate II) .

Hobcl I -ii: The mountains formi.ng tho southeas tern

Page 4



IcLI ridgjes s laar in -iearonee rlld . trc>' -- ?:,?,

J ,MTV - N - s nrntai nc tY7.-m~

(lc c * ; oback ,i to~ ioi'iiw the aovt' ;ern botu-idar ,

and C.che i:.vtc1 tc:li- nteu the ;ior cwern extonvsicn os the

- -Z

I1 oe nds~ all .rply at its jiuic tiro Tv ith the Gyo Ventre o -1our
ige elevation of these mountains rpnges fromi

2J,~~ £-~. e (roa Ventres extend from Cache Greek

on the south to the 4-j *oidy IIA 1.ands on the no:2th(i L:w 1.1)0

Tihey avc C2.soced by manyro j mull streams e~nd rivers, s ioct

it-porgy et of' xrh-ch are hIolan Greek, Flat Cro ok, and the Gr=-

Vrontro U..Vr a.~e sm nv.llor strooC'ms flovid.L' 2ril the iOuntad.. in

an9. ter rtinate in Jackson Hole, while the larger rivcr'e join

vi th thec ?ko T-Aver and f ors, a 1-;art of the ma'~jor dz-.inage

of the Teac> l 'thouzh tho Grog Ventre i~lountains arcs loss

conrcricuoutc _ the Grand e tons on the o,,pocite ziC.c oof

Jac2:-son ?,olr, eoy do.# nevertheless, resent an inpo-In

s is ht when %Tiowed from the floor of the basir:..

Ire "1'e i .l: 'o nthern bounCa17 of Jac'-;son

Jio1h ie O8seentiaJ!ly a broad, elevated# vaoaice -rTcto-.u

OF Itwoon 7000 and B5300 feet above sea level rmd . t~th anX.i-

Page 5



Orhgo 0ioV Uon ojx. "3u .: c.~c.f~~1 o.~

mountain peak s rising 2000 to 4000 footV above the general

level. of tho plate~u itself. e h Absarokas fora the pastern

boundary (Plate 11) and1, geolc dally, are closely relatod

to the IV-1-n2 P-vor , rt i<ns and the Gros Ventre Yountains3

of the Teton °ra.MTe Abs.arohas for more than 80 :ales form

an umbrcihcn barrier doxr ,inated b7 roaks 10,000 to 11, 000 feet

_ r ri7 T r .

The rocks exnoscd in the Jackson Hole region range from

t1?C' '-e; a ^s a~nd schists of the Pro-Cambrian to the river al-

>-)vium of Lecrrt tinle and mary geologic .periods are represent-

QJ. *Ti for't.'ionr~ and tifr ch racerirtic! ' are -iven belowi.

____mont dnst

Gy C-2 .~f _ orEh ltes. ten 1.

a ,, ttff' 'sitc cC -sanf resh
__________water limiestones

b.ii
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LITT'OLOG2

Aseo

Gray anc' bL~c

590 ft. cal beda'. ">peckled
ay in g'e n porcelain-

DloAc-OXI A-accous
:Iavc~r 970 ft shaCle* Two promin--

ont ".salt and pepper
sane- 3 tone s

Cre taceous "ear

ied shales w~i
G nett 250 ft. sanc stone.Nodular

t ~ 250 ft G,::. uz linies tone

Tws+ :gin Creek 675 ft. : tone Some bed:'
0e1 :2-- G

~rtz±Uc.. sand-
_____________________C0o ft. *2~ red

Anl e 100 ft. end thI-n bo(Ided red
sandstones with; dense

Trias sic in'~
w;rtone,

])inwioody 250 ft veters b.L vvn., Con-

cous shales, ?Massive

'0 -ft Thrty(I ex) lime-
P .4 n PI t'A hoxcaria ~ 11.0 7tonc at . cp overlying

brozn fc r .llferoixs
phzo phrti to at

Pennsylvanian Wells 300 ft eludes beds of IIass-

i,; gra y l1.ms tone e
G sumn in lower part
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16di. aon

)e voni a D(3?br

Ordovicia~n ~.L~orri

t'oy8Of

Dorris

(Gnus-ve tre )

200 : t* tlenae limestone with
chlert r=dn l1~

&~yl~kL Xl~,eb'crty

Dv k x o'.i .erty
260 ft1 li. r one

L'olorti t :lowor hr
-nas3ive, light A ray.

X85 i'%, U2per half thin bedded

90 ±to lInestO--,. Oolitie in

Eestonot bedddto

-ft Weathc t irregular
bands of li.ght to dar'k

F'ine cr uiod, dark gray
600 ft 1; l motor. ! Uhnrr portion

i4i1 : Cu.. eruginous
sanc~ro~c 7d '-con mi~caceous3
s L in lovor ~r

~ucrz~it., a7 to
Uult4.-. buff~. Lo- -cx ortlo n con-.

Iol: c'to wit?. 'aartz
pclIblez

Gneiss e sc.. sts n-
trad&.. by pegmatitos and

rdrtes

CC :O: n

ST'RIUOTtJRIE

Divisions: Two distinct types of stinietvries are rep resent-

ed in the Jackson Hole Regior. Thn- are the folds and thrust

faults of the Snake River and. Hoback r.% QS to the south of

the Teton pass, which Horberg refers to ti the Lararide struc-

tul'3 Of the western belt, and 1;ho oasyxrotrical folds of the

P age 8
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as the structures of the eastern belt (Horbergp Lop.24).

La~rai4de s truc t re s of the western belt: The Amo st char-

acteristic featpwes of the western belt are the closely con-

pressed Folds r9ich are overturrned to the east and associated

with overthu~1st fatlts. Witlin the area under consideration.,

the Snake River Range best exenplifies the rwestern belt strtc--

tu.ro tin the Snake River czanyonp formed Where the . nake

River markes a sudc en turn and leaves the internontano basin

of Jackson iiole and cuts through the range, two large over-

thrust faults the Darby and the Absaroka, are conspicuous

(Plato III )

Plate IV.Pigure I showsm t;:e stratigrutphic relat onshi.p

betwreen the beds on the north= and South sides of the Darby

rault. From the diagram of the Darby fault, it is seen that

the yell~s forxaetion of the Fennsylvanian perilod is thrust

ovor the Tvifl~ Creek formation of the Jurassic period. The

rells formation dips approximately '03 degrees to the west

while the beds on the east side of the fault are extremely

steep, having an approxim te dip of 70 degrees to the east

(1orbetrg,T.,p.34). In the north, the Darby fault terminates

at tho Teton Pass, but it continues snu-thevsstward into the

Green River Basin of 7-yoming, a distance of approximately

100 miles (Plate III). In tracing this fault. A. C. Peale has

Page 9



N "

-ti

S 0 -. : 0. fit' -S * " S .r

*0 -S - 0' g ' - . 0 I0 -

3t Jon s Palt Snak Rie Cayn nkRvrRne

I SS se '



t~anxu t against the icontiar "or iiaton of the Upper Cre t c-

eou , givi ng the fault a otratigraphic die~jaoornent of' over

P1ato l',. igre it roEprosents thw i bsaxo7:~ 'cult as ; t

is seen Ln- thle Sn w.ko IJver cant; : . :ion thlEs ciarwan, It is

seon thaxt taco Ab~aroka tluwt shcot consists of Paloozoic

for .tiorn--ammc y, the iJell s (i-nyldii±,te LiadLoson

and Brazier (MTcsisi In) tho Diivioody (Dovonian), and

the U ricrn~ (Or~.o vicia: .io are thrust over the Gannett

oination of the Crc taccout. o -e fault continues north. into

Idah&o Lfln covthvicz~. to the jo,-iing -Colorado bordcr (Plate TI.%

The tt. lolgth v.' the f c-,:U t I c about 200 riles and l . rbcrZ

est' .,ates the strz'ctig '.aj2iio dic,. la~cetaent to be over 20,000

feet (obr,. -

Sthe, o utle t of the ..- k :y1-;or can*, the ~t

J&vrm over tbgust (2Lste V* P ig. I) , in rhInh the Cambrian roe!-M

are 'rh lut over the jssis~p f.,; n short dstance east of

tLL, i2.t aotlier fault is seers (Plate VF' ,in ich

thec Darby ( e'vonan) is thrust over the ;Wells(L erns ,Fna)

£oI~~i~iL ~ ~ ~ 13-' 9>.o::._".T L-

an. ' UOk . Vdtli ,, 2evE.> ° , +es.68 follow thL cnerUl

3.10
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the Raba~c flungc. It cuts acr~oss Game Creek canyon a Short

licta200 above the. narrows and will be called the Gc.y;i3 Creek

over thrust. Plate V, Figure II is a view of this structure

along the ie s t silde of the s anyon.

W;c&ZtrZaf Blt s~zsuctzure: in y -ora, the *asto i e iQt

struct tx'e consists of broad asspwe t-Ioa folds often o~os-

ing crystAline rocks in the contral portion. These flexures

can best be seen on the west side of the Teton ?Mountrains where

thePoleozoic beds have not been romoved by erosion and in

the central part of the Gros Ventre Mountains. Plate VI,

Figure I illustrates the structures in the Tetons and shows

the Peloozoic beds rising steeply along the flankps of the

crystalline core.

At Teton Pass thae relation of the closely awnpresood

folds of the we ster belt to the monoclinal f~olds of the

eastern belt is revealed. The western belt terminates -ith
the Jecoon fault and there the formations of the wester

belt are thrust obliquely over -the Taylor Mountain anticlizie

(Plate VIp Fig, II) of the eastern belt. The Jackson fault has
been mapped from Victor, Ida~ho, across the Teton Pass into

Jackson Bole and into Cache Creek of the Gros Ventre Mount-

ans (Plato III). LAzsocia -ed with the major fault are minor

Page ::.l



In additlion to the Taylor Mountain anticlinop thore are

numecrous other folds which rerresent the eastern belt stue

ti 4-1 s outstanding of the se o.tre the Gros Ventre antiel ine,

r7hlaCh horberg swages is as boirwn a. probable oxtonsion of the

Ta4Lor Mounta~in anticline (Horberg.L.~,p.35) ; the Moose Creek

anticline, eonststing of high-dipping, r ionoclinal2 folds on

the south end gentle folds on the north; and the T,,olan Cre~ek

anticlino in the Gros Ventre Molumtvinz, Which florborg thinks

may be a continuation of the Moose Creek anticline (Ttorberg,

Without taking local vcriation~ inti-o cons icr'at ion, a

study of~ the above described structure revecas that the gen-

eral trend of the western belt structures is ' orth 35O degrees

west and the eastern, bolt strutures, in gene al, trend Uorth

20 degrees eant. This divergence in trend bet ,enr the West-

ez'n and Eastern belts Is the most outstanding characteristic

r!' ch distinguishes the two belts (Pl ate III).*

31vp of? Def ornmtion

In the above discussion it has been enphasized that

the Laran~ide structures of the T eton area are made u~p of

two distinct types# namely, the folds and thru'st fa-11its of

the east and west belts respectivelyo Hbrberg has -uggested

that the Laramide disturbance -consisted of two s tagesa of

Page 12



The f_±rwt stage rases tod Ir±t~£o. ~ of sis~r

Meotrir~al folds of tho eastern belt. V~olI~owirg this poriod

of fol ing, thust f :.-ating took place which gave ?pine to the

stxnict-.rr of tho western belt. TI-Ls contention ± i' i'iGht,

bythc .'hc xrp termin tion of t? I)C.rLxlt , truc tu~re at
yl~j. Vy r' t ~ Rd e 4 :'ta t Vi_0 c'-r: cc 'fr rz -

alo3 .r~c Jacl son fault at tho i-rcwi.-c~ ~'j~tn

that the folds of tl.@ oastori' bclt acted as a buttros for

the Thter -deformation resulting in the thzru ts of the wecstern

belt,* r. ithe r _. viclonce for twvo s tc.gos in the Lsraxai de dis.-
tuwboznco is found in the divergent trend of the t-, -o belts

'Me Lax'amiicle Ad not, end abruptly -+. or the p:o.c4 of

t aruzst faulting, but, in the nearby Ab s&roka Rango, continued

as a rsorias of pulse tions into the Tertiary and perhaps in-

to the Fleistocene (Love, a.: ., .ll6--117).

'he two tjes of s true turo s in the To ton aa: ea ce: bo

better understood if try-Ar location in respect to thio Rocky

IMontain geoet neline is known. The thickest beds of the geof-

sycli'ne, are found in eastern Idaho. 'The edimeants3 t1ii.Lr. out

to the eac t and are on1y 12j,000 feet thick in the To ton

area as contrasted, to 46,000 feet in the deepest portion of

Page 1~3



end thrusts of the sediments of the geosynclines and are

sinila to those founda in the Ap acahian regiun of oaslern.

uiTP ted S t''tr, :ig, htlv compxo weed £folds ant! lowr sng1 e faults

are cor or, throu~w;Eouit thc bc... !:orberg concludes that the

f crce^ -ivi hg rise to the olds weove "tar.:low in origin

and rersul.ted in hore zont .l Corn 0 f3 5 on0 fl( Lorbrg,. j,p . 55) .

Mhe eastern belt is one of thin sed'imentary veneer on a orestal-

line complex, and noonclines resulted from stresses of deep-.

seated origin in which the '"vertical corponent is of Iza-

portance" (Rorberg, ,. , p *54 )

Correlation with L)truotures of.j'dj ceont JLroas

In addition to the Jackson Bole region, the. structures

discussed above are found in other rangy; s t roughout the

?iddlo Rockies. 7I1o Eastern Belt struacture serves as a

char"acteristic structural pattern in such areas as the Black

THills, the Bighorns, The ''ind River, the Pryor Mountains, the

Be rtoothp and the Absarok ranes 1w Toole Western Belt include

the Gallatin Raxige of northwestern Vyoming, and the mountains

along the Ideaho-,...omingbordoer south of the asatch Ra.

Some of th,.e ncre important folds of the Western Belt that

are found outside of the Jackson Bole region airo the Lannock

f rmIt, the Crawford f tal t, and the Gar'diner fault, while the

Eastern Belt structure is represented by the IBeaitooth fault,

Pa~ge 3.



Litrina the truc L -e of tho Pryor 1ko i

of ,li '11v~d the Ea ton j3 l t structiure of? she To ton area

ir broixrtlt of t Inre report by . L.3lcaekstonr., In t41I3 reports

ho zt t- i ; t "Me Ouxrs acc t of th O Iryor Ilunai

ur1Iift 2.mIr ~:ticlaticline, or a n.onoellno C3lack-#

otone, 3 )0 reeo izes tbxbee aspects of~ the rtruo..

clinc s .na rionc c ino s i thi h3.gFh dips, and rup turod antielilne s

wihlowv fal- -moo first of those L-We typical of the struc.

tr-rc '~inl h To t on a~nd. Gree oVentre 'Momuatins .iaocus sod %' ovo*

iRe gcrl the origin of try.s -,truecture, ! 1l.cks tone L .r.-

rives n~t tho corcluslon that the :Erryor Iiuvd pit2r.

d,: o tho Lc,.rcx idco ororcmy and wase " con t-1olled by W of

weakno ss it tho. i-re--Caxnbrian rocks" (Faackston( .

> tho came ec2c .us.Lon reached by !forberg - LL

cuC .on of the origin of the asywetrical folds ofT thio south.-

emr Tocton -.rc'

an(I is a. c or ni t Lon of a ring of mountains beoining With

the Pm;r- _ !p? mt ?" it the nor th( ,.;t ant cont-inu ng iToi

the ':nv ridgei, G reek, Abc._:roka to the Beartoo th

mop }_ 11 4:.fl in southwestern Montana:_ l omore st,$ in his s 1,711

Page 15



fact that thcxo.r Q asy otr7 is not cone #. unt., bitt ( i.vt ? the

* *WC.Z), T th north2 ct.-aJ !7o thi e ~Onts. n tbol- .We

ei the"T d3c-r.t V th 0 .t" 4ghr ;cIc2 -....__ r t1~ c ' d

bil m~on the thes sie iv c coot . * ,:.T3 -ta t "a

U ,r ~et stutr,?onte th" P.2'o'oct beCL?: . Ol. tz Ot

idam £ o 1oi anlc.o 1 to th to , ipor(n os

c~al1of the l~ut~ r-~.7~~ oritm bfron .c t

O~~~er~ st1.rci c, tators tha~t I1 it mo not 17cr t1U, tluz-at-

"i tho eastern front would not bevey much steepor tbhn

Page 16



"local, ovorthruating has pus .od lobos of the crystalline

core into the sediments of the foothills" (BE chor. ,

In 1 : ei on. of t h .i'nor z :~L oV Qrng-Ue River,

the structures are s teop and over turned to the southes t in

contrast to the structures of2 thte central segraont wihlah are

atcepened and overturned to the northeast. ' ic F~aloozoic

sediments on the eastern side of the northern section have

a gentle slope, but drop off abruptly on the we stoern sic'o*

Pre-Cambrian rocks are exposed aloer the western flares-..

The strctures of the southern section are essentially

the same as that of the northorn section. Piere the V lf ozoiO

strata forms a dip slope on the east and drops off abruptly

on the west. The cer err-1 trend of the noun~tain axi.s curves

from a north-south to a southmest direction~ In both the

north and south sections, the structures are "essentially

as~motrica.1 ontielines produced by overthrusting toward

the rie st- s outhvs t 4(Dcm1'or s t,,"s.""

Strue tVually, the Beartooth Mounitains are zLr~lar to

the Fwyor and Bighorn Vountoains. shore are two diistirnct

structural patterns -,ich oorres-ond to the central enid

niorthiern sections of the Bighoxrns. the southern p)ortion

of the Beartooth Rlange corx'espords to the central se~ient
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rraleozoic, sed -.coma which have resultod from overthmrustingo.

These overturned Paleozolo rodks form conlspicoAus palisades

along the front. The Pre-Cambrian crystalline rocks forn the

nountain front trhere the palisades hsive been lowered b-y,

erosion4 The. west and south sides of the mountains Saec cor-

p~ored of Paleozoie sediraents which dip to tie southcve st (: cher,

.r1.s 0172-173). The stmit-mtal pattern in the northrest

section of the Beartooth Rangpe is reversed from that of the

southern section. =lre the Paleozoic sediments along the

northwestern front forn a gentle dip slope while on the

southw,-%et the overtusting has formaed c relatively :teep

Tertiary Volcew-c e "etivity

Volcanic activilty, v3hioc followed the Laramide distur-

bance of Cretaceous time, resulted in the pouring out of

lavas ovcr much of the sur'face. - orberg contends that these

l1va flows may have covered the Grand Tetons, m'hich by this

time had been reduced to an area of low relief, and probably

ottondod as an u i;b.?( )! en flow from the Teton Basin on taic west

to ioihson Hole on the ecast (Horberg, L. ,p EO) . The lavars

were deposited on rocks ranging from Pro-Cambrian to Upper
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S uen Valley, the lava flowis are doposited on the i'eiuiylvan-

ian ndr Cretaceous forations..,.t the north end of' the Grand

Totons the lavas ..re found on the rocks that range in age

from Pre-Cf.zibrian to Cretaceous. Scattere: remnants of the

f los are found on the tops of~ the buttes in Jackson Hole '

and at the ontwance to Sheep Creek Canyon and Flat Creek

Can-, n in tho Gros Ventro Rang;.

Eros3ion siufaees

U:'ic.n Fass miro:In severa places along the Ire-
Cam~brian ecre of the Grka. Tetons, remnants of a mature

81 _ :Qf9, C f -ct, l~ Necll d3islayed be twoen :)oth

Can-you and Cascado Canyon and along the "divides~ at the heads

oar North and South Neigh Creaks" (Horber, :,*r) This our-
face, zodif fed bjf glacial erosion, s represented by gentle

sloping -u'faaes tih truncates the struactur'e of cr-ystal-

1tno rocc. :UIor berg, in his discuss ion of the Union lass
surface, O'tts that gravels have been found on this cur-

fac and explains that these gravels, consisting of limest-one

pebbles, must have been derived from the raleozoic beds to

the wvct. ; iorberg L.,. .X )* L rehere in Uryomi.ng Llaclcvicder

has referred to these owfrnaes at 95300 feet as belozging to
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B? .:.ck evo2ldor, q ,O i t, , r, "1-3I2) , and Horberg contends that

the mature, surfaoa at thiz elevation in the Grand TetonsB

c=n be attr1ltatod to tis c-rclc. Along the back slope of

the Gran, Totonis the Ujrion Pass mtiface is also evid!ent al-

thoush not as conspicuous as along the eastern fror t. e a

gentle slope and uniform dip -Aong the we stern side is due

l2-K 1g to t Lfe uncovering of A P..VO2.Cvo ,=c b sb-leVeled

surc c , " rberg, in memng a s hmdy of' tlis surface, has

- *1 " - ~ v.LPc.-. ') the

rises to elevations of 9500 feet (11o'btergo , IJ6) Thi.s

pre-volcanric surface is undoubtly a continuation of the

Ur.1on Pass siuf mce that Blackwelder~ refers to tn the north3-

erni I"?rt of ~oi~

In the Sna ke i vor I ange and in -Zhe i; )&ck i i'os

Ventre oTitan, tho Union Pans surface is evident a-long

the !hi, r dividoZ. 'Th the vicinity of T).I Dvis, located

along the Hobreh R'iver a few miles below itz juncture with

the Snake River, the Union Vaoss surface Is, well _ , nerved on

the surface of Creani huff Vountain. In this area there are

tvm very difitinet awrfaes which present arn interesting

problem~ to the gcolo~ist. Approximately 2000 feet below the
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lznorm a. the meosa. It Is th-e contenticon of some geologists

that the Mesa surface represents a difforaont cy cle of erosion

than that rohich is represented by the highor surface of Cream

Puff IMoutt l. The geologists at Cc Davis, .howver-, c.;ontond

that both of thnuse surfaces ropresent the Union Pass cycliG.

T1tv: 1w, cr oflevation of tW Vesa surf ae, try~ al&r:*z ~the

rc:v It oxf fw.:LtinA and doe^ not rcj-ioscnt aniothor c<<clo of

12laQ. : !UV.tr ,^"..L" . C ......;.'L . L ~r 1 ~ l ; ion
there is ovidenee of a mature surface at clovrationao rcaging

frori 6500 to 8200 feat. 'Jm)on this surface is found scattered

r'~~-rof glhcicel till(Thuffalo). 1I-is surface is referred

bp by 2brbcrh :nd. 3aclrwelder as belonging to the Black flock

cycle of erosion of pro--uTala tir, According to FryxeUl.

this sUrface occmrws as "gontl1 lopl.". flats on the auLwito

of the buttes. ,' .styeat7Lrd sloping benehes and divides in the

eastern hig Wvnds", and as"urper valley dopes along the Gros

Vtntr'o River and. Tf fralo Fork 8 00 to 1200 foet above the

streamns"(FryxtJll, .* ., 2O221).

Ang thoea e&torn front of the Grand Yr' tons, -c

many lvxnging~ vall eys 800 to 1000 feet above the floor of

Jaclzon !lolh* .fie level of these val'.loys is at the level of
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were left as the rosult of~ the lowering of the floor o; - jack-

son Iiole 800 to 1000 foot by erosion of the Black R~ook su~r-

Zace since Du~ftifJo tixae (Ilorbcrg. L.,,p.'1). Pryxoll c~agroses

writh this contenti~on ainc. suggonts the possibilty of Jackson

hole being lotwered by faulting in place of erosion (Fryxell,

* , ? .) z s c o n t e n t i o n i s tv1 5 o r -n - :t ain e d b y th e g o u l o g i- f 1 c i a n a w p D v .,

Fri,~ll gives an ozcollent deseription of the cond 4Zons

v~iich existed during, the Bla.ck Rock cycle by desmabibing the

surfacee as Xf'o lamn e .. ,.the floor of Jaclr~on Role vas parm

haps S3OO to 1000 feet highzer than now and the buttes were

Imeom~cnpieuous hllls. On all sides except the -c ost Ie

bas~in v3', s. ~ -t'r topography -- broad, flat valleys

anid gentle slopes descending toward the basin -1--rther back

in the highlands were proeserved areas recording a~ still earlier

cycle (the Union h'as: ;. n_ the west rose the Teton ecarpp pre-

cipitous as nocv, thou h not ac high, deeply disactcd, but

.. acking Its present distinctive glacia sculpturing"?. (F~rm xell,

In the Snako Ttiver "Iangesp the L.V.ck Rocl: surf ace inot

asc conspicuous as in the Grand Totons and1 the Groo Ventre

Mountain:. -l'ackwelder considers thle terraces along the Snkke
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VCi lth vicility of Camp Davis, the Black Rock urfce

as a Pedimont surface extending from the level of~ the L.eas,

docrn to and under the alluvium of the wall fir.

i t : Th~e change s which hav; been r rcxueC a inc a' U~a-

last glacial, stage (Pinedale) are less -pronoutned than those

whi~ch occurred during 4ther Interglacial period. Thias is

due, mwainly, to the short interval of time c-1 ich has elapaed

since the last period o:' aciatli-4. she maajor dtreams have

entrenched themselves in the outwaah plains and moraines.

T!he tributaries of the major streams are ro .c avfting th~tr

vall eys and have built large alluvial, fans ca ong the margins.

Wave action has steeponed the Inner aide of the Jrch on Laike

moraine. Landslides are prevalent, the most notablo of tch
is the Gros Ventre sl ade near Lolly, Wyoming. : eathiering has

boon active at l1d- levols, producing tarl i- and Eock X1161des.

?2he rivers In the canyons have accoMlished very little doun*-

cutting as they are expending most of their energy in eelorlng

rnway the debris on the glaciated 3lopc.-_.

Block F~aulting

The abscflcO of foothills, the abruLptne0ss of the cast

wr I, tho triangulcr face tsD and the numerous h ng? ng valleys

aro clear phyciograpldo evidences I dictatine that, strwtural-

ly, the Teton Range Is, n. fault block (Plato VI, Figure I).
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.LI .&L; 0ok the~ Pro-C,-:,:r , J;z- line. ai2 or .-- ring

see ix; :t] havo boon '7 ifracturod r'0-V a nr th.-wotlz 12nog

uplif'tod, ^.id tiitod rieytmi, d pF o1 ' . s * ~~rc!b( rg

st~rtce that Uio tz'ond of the faUlt is ":-orth 1' . ; :es post

and oxcopt for a slight change at Death Canyon, the strike-

is unifhom (Tlorhorg, "'r.7), Th' i eyaot dip is unknovin, but

from a stuay of soreo of the bettor-~preservod tria-ngualar

facetE orborg concludc 3 that the dip rnu3t be over 4.0 de 3'c- s.

Frori general observations, the rango appears as a Si )le
fa xlt blocl,, but detale'd st-ndies shots that although tho

pr..noipal fault, for the most part, follows the stralit east

fro .t of the rwWg, many cross faults have broken the main

block into individual segmients whbich have varying amounts of

di~1acomo : wh greatest uplift ocurred in the contra) por-

tionof the rungo =nd it is 'hcre that the lofty peaks sucUa

as 171t-. O'mn, G rcnd Toe ton, IYiddle Te ton, and South Teton are

locatcE . oar e3bnny Lv1ie tho o;z osed ecParp !v .- vor 7000

foot %Adle the truel displacement masy be a great as 15,000

. bs displacement decreases to the south and to the

north of the main peal:.

At Phillips Canyon, the L ut brancheos to :axrs thti

Wilson red; a blck(IIo-Vborg,La :7) and 3sodint ontary rocks

occur on thle poaI: Cambrian and Ordovician rocks appear at

tVio front of tho range near the north end of Jackson L>'.
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liftod highe thnhoso at the south so thtit the ,el ttive

olcv. Lion ircr" :zc £S rori sooth- to north.. Cry t lli1ne rocks

are o,-posod as far nor'th as 11t. oranp whrile the southorn

bloclrs coon cone wvithin the area of sedimentary ros.

The c triangular facets alocng~ the east Bide-of the Gros

Ventro Buttes suggests that tho s truc tur-e of these buttes

is to block faul titnc, X3lackv~rlder surfrested this po ssib-

11tyj after noticing tho unifvrmn dip of the strata and the

repe tition of the breds in the } ast and 'c:ost Gross Ventre

I'utt'. M 'rberg, L,,p,42).

On the r.- o dgo of the to,.n of J. 1csont Karl = . nt has

dug a tunnel into the East Gros Ventre But ;- . d tunmel

penetrators the butte for a distance of a bo, it- feet and then

turns aharply to the right for approx.mel1y 20 or 30 feet.

T'he in.ttial. 20 foot was dung tlrou~v talus. t thi s point, bed

roclk Ta e nncotrored and '. '>nt, in hopes of find~ig less

reuistanco, extenlded the tunl along the face of this rock

for a short d i ̂ tance bo Fore abandoning his pro Jec. . -lie
rook encountered by 1r. :at was the i ui~on :Lin.estone. The
surface of this lmstonei, o~osed in the tunnel, I.,; polished
and slickeruslidod and, undoubtedly, is a fault plane. Axe

uncovering of thia surface verifies the conclusions of

Blackmlder and suggests that all of the buttes in Jackson
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Flo l atoo -no G iciation

Stijdir~s b- *' , kc,.rdor and !-Arl~on have establish-

~c" CV c I~toneo of tbz r c.al ctrgrE3 in s:rternl<rirg

Those fltaee aind thir pr~oable relation to tho tge Of

F~itcn glacia.tion in the IlidcUlo rst oro cho~m in the

.fol1ourin1 table

PoJi"Scia

PI-±&ooon n;u.oL. 7y- '~z

11 ~'~iior

* '.) froflPyml. D

I,"fflo s t-c 'c hcti,;L; r c:ovored

an extensive area of the Black Rock surface, is toCl.ay found

only in is~olated patches on this surfs Those patelou 00-

our on the 3W1!71t5 of the buttes, on the bonches sxnd divides

of the onstern highlands, and along tixe upper vclzlo-y 3lopos
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In Jackson Hole, tho Du±'f c1o dri--ft co-_zists c13IefIy 7f

q u tzito boixuCers less than 8 inchee .in diamct .r*.o

hcnPl dors have, boon rounded by =~ter transportation moid, In

i~f7 canes, glacial striae bzw on suporimposed oil. the round-

ed sma.Cacc n~ ,o boulders aro . oad in unaszorted deposits

with volcaic uateria and cr~ytal lino roc_.* - de posits

of drift vary from scattered bo ldors Eaid cobbles to deposi t~

20 or 30 foort thiK': * e ?lossible zu~ce o:' the t ucxtz ite

boulders in the IBuf~alo drift is the r- ny on conglomerate
t oeene) which on1tozops 15 miles northwest of Jackson Role

Pro= a study of Wao cc no:;ition Laca LtV'dtill ofZ the

b3uff alo drift, Horborg and Fryxell conc .ude that the Duf alo

strage was one of wideopread plateau glaciation in vich the
ice moved southward from tie Yell uw'stone PZhtesu into the

Teton Basin and JackI~on hole (JrrgL,;.) ir~xeU con-

cludos that although sufficient data is l1[W.ng :Lt i.s proba~ble

that Jaocson Hole was more conp~letely covered wi3th ice in

this stage than in any of the later strc s (Frlxzel,i ., p"222) .

rier Itracirp-1 ta r: The stage of Buffalo aack-

atlon was ifollowed bya period of' stroam erosion.. JacI:son

Hole was excavated about 1000 fret, the valleys were deepened
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etch ocd 'n s p reliecf. Tm.rcatod valley^ spurs, iL chez, and
tcrraces located on the buttes q-nd ,,long tho wostorn slope

of the °:bus Ventre Mountains roprosent the lovel established

by the close of the oa'rlier Intorglacial stage and probably

roproents theo Circle weclc of cro~lon rientioned by ElZLi-

.. r .' ..]f . w.. w. .r. u l l ra k e g l a c i e r , F r y x cl l ^ .- c l u d -a s t h a t t h e s e n t u e - w er e
produced by valey g~selers . ch orntered Jr clrhon Hole from

the mountai.ns on the east and wost side, and by a large ice

mass that was located in the norther'n portion o~f Jackkoon Yole

11e _'-JU Lake b~i~tis y.I i Cl: o in e Lai" i Si UVn

bot-'een the 'Buff'alo -el Pinedtr,.,, .t occurs "soveral hundred

feet below the auffrlo dr:Lft, Int o-atsidco of the -Imits of

the Pinedale" Crorbhrg, T.r71. It i; found eitthor *- thInn

the canyons which bordor the basin or on the basin floor.

The distribution of the Dull Lz yo deposits is more extci~±ve

in tho vi eini ty of theo snare River Rango than in the Toeton
Range. Jackson Hol.e. horworsnes are absent a shurt

di:3 L ce 2ron the rio'tha of the cnnyone, wh~l in the j'akc
i~ivor iRcjnge the Dal1 flake maorainos cover large areas and are

Page 28



glaciation was more extensive on the eas -urn side of the

Te tons than on the western side., 1orberg contends that mno st

of the Bull Lako stage was of the piedmont type and states,

.*w~hore valley glacigrs existed during the Pinedale stage,

there were piedmont gJlaci ors Ohnrinp thc Dull Lakres and there
only valley glaciors were present during L3 ll Lake time, Fine..
dale moraines are absent"' (HorbergO L. , p.77) .

The Bull Lak stage is representedL by well-cefined mo-

raines and outwash which have boon dissected, A characteristic

feature of these deposits is the presence of a surface cover-

Ing of loess which has buried most of the boulders and has

given this surfa~ce a regular and less bouldery appearance

than the deposits of the Pinedale glacier.

In Jackson Hole there tare three areas 71-ere ' zll Lake

till is recognized. These are Burned Ridge$ located ntuh of

Jackson~ Lake;p Timbered Island, on the southeast side of Jenny
Lake; and patche s of till south of the Gros Ventre Buttes,

The deposits in the northern portion of the basin are larger

tnd Horberg contends that these deposits resulted~ fron the

ice which came from the Yellowstone Plateau and the valley

of Buffalo Fork ( HorbergL,p.77) . In contrast to this view,

Fryxell contends that Burned ridge probably resulted frou
piedmont glaciers which were fed dhiefil, from. 'the~ vailey

I age 29



.wi. . J:... +,f .t. .&. J&- .. ;.." . .. 1/.%L . . ,_ t.i .. s... . A.°. . .+L d .i. r'.1 + M. ~S s..... +. . a.

(r~y:ol2, ~ . . .o ridpp is3 not over 100 fect ai ;;a and

e~~~tc~~~~n el tvaG L ars~Jter.on. Role for 4xz~~

6 . h eas~t eSntkc River haas cat a no t chi

tbs.ug01h tb~e ridge whicli locally7 thc .;

Lateor Inter .acial ~taa ito the rct:-cat c4f .-. =

Lahti frlacier3, = ta m began to clea~r awuay the nrnc.no And

outt2 dopocits from t 1w floor of the basin and from the

mourta., of ths cririor ~. ye rorailncc, if not entiroly romo~ved4

were d-1-ootod mnC t: lalcos enclosoc.: ay thoze mop'no s wore

4- * °)l~aina devoloped f.boni3 the ue jor vaUllcy& and
the.o ~newu1r cut break to tho lidos of the iort...

lao1crge lnto~pglacial strr cucn ;;ere in existonce during

t ?) flowed noutbxw rd aUonG thec torn

1 .. ,i. L.L. Vc. >. /* lsrr t floI~hVI at of irlao ta.tLl

k orkr ' An,,. cut aerosn s "au 'rneo Z00 :IY t iLQ; : i2.'ih

no~ocAdby the "jn=.Ix -61ivwri r11 14a . _: " ; ._ -L

wont ~ owienorth of Taggart Lrr was rezovod at, t iizc 1rn
adonlarr'i" Ttber d Iz1-raadj at ?re-nnt o:? tiz ::' -: ;n

an 1:~n

of t,,hc .. tcrg .aciaL period az&- roc.cLC . iztundepth of



-rini c and. outwash rib terIi l
n~iedc~e t, The Pir'&Q Thirx' on t1lA ocwt slope

of. the Totn Trtan 'aeu ntnins noro rol ativYoly -shor~t anxd hId

hijI- Gaio. ey~ rang~ed freT! cliffY glacieor to vrlloy

g,. 'c ci'2s otono~d beyond thec a tlz to oJ'. :t: "1 alc i1J-.i Ie

ba C.n £'ra Y;Al or r " : o they ern'a-ded a.nd 1}Tread Intor -'

j1'y*,7yjn r~r't~ . b1)3t~ sifctoth ~p..

Cr ,c-ii-trio cfOOfb dmore/:>K sC2 tho toi'.twu of

thCe 1acloi's end gave r'ise to the miuny "boraititul piec ~nt

1c' 's sueh as~e~o Labec, J,-,my Ln?:e, Tgart Lc -c and Brad-

* .\Jo: of' tlue c norvaeo tr £ormd by, the

by " t1, '-1:t :!J t. Cc_.. olble !. ^ i n

sovoral labes; noved ar~ound the b'4ttes, and pug ied up the

alopoe of' the n~otit sins3, 1 -- n~g mnoraine aat al titue3 a a

Ii h rrs 4.00 foet -. bove Jackson Lae (Fryo1 I. *

brr c- ix~tves tle J,.'.2:;7on LaL, 1r.clor to be0 or.L K~'0l
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0~o Syr.,r~ *, _

r~7t , the po xl^1 uo 0.CJpt.Oll 01 to ~a on L-2: Lt'ciw ,

c.11 of2 t Lc oifwr ?ixiOll g).aclorm care fcd b,, tli mc:-

li he c2r f "nc 1 ... t the .hco n of the V e. "1w .. '* xd7fl oev +~ 10rg

were rlio In ois tcnec in~ tVw cna or. tho carnt vido of~

Jnck~n r~le, it tlh-c'4 ',.ic no r o--t of tho c-cn~nr to

ento r the b4--

ap ocarane and by teir r onition "up-tro=mfre t.-L 3ul l Lake

dlopotP i,. u 5). "' moraine s~ a~re bouldery and

con.'- ..n mz Ufld. ii~ou" .,3~T1 L.s vol the ? o ^ .'a_.fl 1a. os

moFtioned ah < ac? KLar i: a on Tlb are

1L-Uitod in cti nt to tin n.e orth of .0-111p' l' C- x l*
otitITcOa2 l' 2.f ^s~oci~te. rIth thce norr'ine hav" rnmay pittod

mwftacoo -id abcndoned pZ l tromx c7 r,-m .

wsh )l'in certonndo out from tba Jaekvson Lakc .c2 :.

as D1,raid Ric' -f%. 7^mcho c bor doring tho ;3nnkce River clm -nrol

app erar at '!o r l c CO 4 )n~ o c ifln< to th in p l ..%- , ur e W V r ?a t ,3 : 2l 3r.

"-v2l , nflt- to th'c a-tt of Jcknrron Llo(hyl.
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Wv~ch the Grzini Tetonz a. famous a', to a is ag e72.cnt,

thC e 21 of thto c ocz-ton 'J.hch took place d.un tho Paolt-

".rtl >iuc to : ~.Ln ervcL". of

os cho PineC ale ,? hciers aro loso i'ronoi noed than. }i3 _3e wrhich

occ-u:,,-cd du-zr.g the previous intor liacial nta' ,

a tro,~.z avc" cntronched the_^o r-v'c s in th^. Piric:J. & ~ .l

in taie loveor pux ti. . Ie tributaries havo bilt COnspicuous

B11iuv2: -I fns ang the margin of thc baz~i~i. v_ -. .cm

17_VO,

M2ore is a diifference of~ mpmlon among gcc)lO)Si t3 ".s

to the co .nciice of~ events crAdch took placo following the

* 2. Jize puiT'poso of coocx tivc study,

Qfl~ ~ ~ ~~ w OU,-~~ wo~..i it vie~ m a i3iven bCoo,.
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ceooogy t.r obtained from a stud7 of~ iorborg t n ub'lea -ion

o. thc "Structura Gelg and Fhysiora&7 of the Te~ton Pass

A *r dZo owtino of .O Iorr' , r'tudy is as fol lowm

* ~~ -1i Th11orng the Lary Ide revolutiton f'orn!.na

* Rvs' avxt ion .1 u < rK:'1 jli

* 7.aerook 7,irficrc at 7'0f--8000 feot 

I ~blocit r-Scd frw ti"? c~ 1rvol of

. =. Cn-on to its pro.:n Vr1

*e >-M? o glaciationa

. uvc ction .and~ orosion (Circle' c -c cc)

*1500 f c t of orc: . c ut6.Znx' Icxji~

.i CL szJ of C c-wtfl [T _

ic.+1 ciK72. On,.o'" TZihc eitEic oZ evento outl.ined

b7 ^o~o~i.t of thme t:vr.tyof liigu at or'r _-A.,

V'jciphg, ic fers in ~. ̂,:e ro^; ect;, is {- Ai2:3r
eoncc ) on of tac; ̂ 'r.--nncc of events is given in -tIAo o-.tt2no.
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*o.a Coq -£ yi the;L i'aidA vohio

fior _ -o rt 3 500 to 8,2O Tfhct

* oy floor drorM-od 1t~i the 1tivf2 of the

as (2.) Cream Puff Ioluntain (2) tho Mesa.)
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