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ABSTRACT

The areaAdesgribed in this report is in the northern Snake
River Range in,Teﬁon éounty, Wyoming; Tetoh and Bonneville Counties,
Tdaho. Formations ranging in age from middle Cambrian to upper Cre-
ﬁaceoﬁs crop out .in the mountains; welded tuffs overlie these fb:ma; .
tioﬁs at 10Wer elevations.on the northern slopes and in the Teton‘
Rivervﬁgnyon. Rhyolite dikes occur along fault zones.

Tﬂe principal structure is the Jackson ﬁhrust fault paralleled
éh the north by the Cache fault and on the south by the Burbgnk fault.
A synclinal fan fqld south éf the Burbank fault appears to be closely
related. Principal structures trénd norﬁhwest—southeast. Opposing
this trend are-a few normal faults of small dimehsion.

Because of intense'folding and faulting, economically valuable
deposibs of coal or phosphate probably do not occur. Limestone has
" been quarried for sugar refining, however, and weldéd tuffs find ex~

‘tensive use locally as a building stone.



INTRODUCTION
Location

The area diséussed in this paper is in western Wyoming and
eastern Idaho and lies‘almost entirely within the Targhee Nat-
~ iomal Forest.(see piate.l). Tﬁe easternmost two and a quarter
mile§ are in fetoﬁ County, Wyoming; the northern half of the
. Idého~se¢tion is in Tetoﬁ County, Idaho, and the southern half _
in Bonnevillé County, Idaho. The southeastern corner of the
Driggs, Idaho and Wyoming topographic sheét, cﬁvgrs the area on
an inch to the ﬁile scale.

The Teton Basin borders the area on the north. On the north-
east the Teton River (formerly called Trail Creek) marks the boun-
dary. On the south it is bordered by the 43°30' North parallel
and on the east by the 111°00!' West longitude line. The western
boundary fdllows Murphy Creek to its headwaters;‘from there it
extends approximately south-southeastward to the southern bouﬁdary-

.‘ of the area. This indefinite boundary marks the western 1imit

‘reached by thé>field party during the four weeks spent in the field.

Accessibility |

‘Route U, S. 20 (alternate) parallels the northeastern‘boundary

and country roads from Victor, Idahq extend a half a mile to a

mile énd a half up a few of the canyons. From Irwin, on the south,

the area can ?e reached only by trail from a dirt road in Rainy

Creek Canyon. The U, S. Forest Service maintains numerous trails

that cross the area.

.2‘






Object of Study
| Field work was undertaken in order‘to map a section of the
Briggé Quadrangle in which detailed geologic mapping had not
previously been done, and, if possible, to determine the west-
ward extent of the Jackson thrust fault., The work wﬁs also
intended to provide data for master's theses by the authors.,
General Statement T
Between July 24th and August 18th, 1948 a party of four
mapped approximately 35 square miles of rugged, heavily forested
| or sagebrush covered upland. The method used to accomplish this
was to divide the group into two field parties. Most ‘of the time
" Anne and Richard Wyman worked as one party while E. Hollis Newcomb
and DPolores Marsik made up the other. Traverses were made in separate
_areaé daily and mapping was done on separate maps. At the end of
each day this work was compiled into one notebook and contacts trans-
fered from field maps to a base map. Contacts were plotted directly
on the Driggs topographic sheet . h
Three different campsites were occupied during the course of
.the work. The first of these was located abouf three-fourths of a
mile up BurBank_Creek. ‘The second camp was on Mike Harris Creek
and the‘third in Pole Cahyon, about four miles-south of Victor, Idaho.
These sites are accessible by road and have a good water supply.-
| Except for the sedtion south of the divide marked by the Teton-
Boﬁneville county line, the area was covered on foot. This southern
$action could not easily bq;reaéhed from northern camps in one day's

walk so horses were used.



R. V. Wyman wrote the sections of this report on the regional
geologic -setting, structural, and economic geology. Those on strati-
graphy ‘and physiography are the work of A. Wyman and the section on
vigneous rocks is by E. H. Newcomb. The remainder of the report‘ is
the combined work of the authors. The final preparétion of maps
and érosé sections is the work of R. V. Wyman. |
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mnous INVESTIGATIONS |

The first werk in‘ this région was done in 1872 by Frank H.
ﬁradley, a ﬁember of the Haydeg Survey. In 1877, Orestes St. John
accompanying a second Hayden party, déscribed the main structural
trends,

During the years 1910-1912 the United States Gteo‘gical Survey
sent ﬁéconnaissance parties into the area to :inv‘restigate the coal
and phosphate reser}es. A. R. Schultz '(-19;8) and E. Blackwelder
(1916) studied in detail structural features 'and stratigraphie units. -
F. M. "'Fryxell (1941) described glacial features in thé Tetons to the
northeast. | o | o

- In recent years work has been done in the adjoining areas by
L. S, Gardner (19i4), L. Horberg (1938), and J. C. Bayless (1946-
1948). Gardner desér:ﬁaedi the »phoéphat.é deposits and‘mgppe'd”ﬁhe re-
gionptovthe south of the area described in this‘_i-epor'b. He also |
worked along the southern boundary of Horberg's area. Hoi'berg work}ed»
to .the north and northeast in the Teto;lﬂ Rangs '.and Bayleés is at pres-
ent wofking in the Big Hole Range to the west. vI.i‘ttle work has been
done in the Teton Basin. "



Tépography
The eievations in this locality range from 6250 feet at the .
| edge of the Teton Basin to approximately 9000 feet on Oliver Peak.
Almost all of the érea is in steep slopes. Massive limestone beds,
conglomerates, and occasionally faﬁlt breccias uphold the main
ridges. |
| Climate

The climate is semi-arid, with rainfall averaging li to 16
inches; and temperaturés averaging 60 to 66 degrees in July and 16
" to 18 degrees in January. Summer nights are cool, and days often
~ are very warm. ' Thunderheads are common and convectional showers,
often bringing héil, fréquently occur in the late afternoon. During
“late August frost 6ften appears during the night. The remnanﬁé of
snow avalanches were observed on the shady sides of the mountéins-
during August and occasionally produced minor U-shaped ¥alleys.

| Drainage and Water Supply . -
 The Teton“Rivef, flowing northwestward into the Teton.Basin;:

i@ the largest stream in the area. Eléying into it 6ﬁt of %he'nofth
facing canyons are several small youthful streams, Of these only
Burbank Creek, West BurSank,.Stateline, Mike Harris, and Pole Can&on,.
' Greeks are permanentQ The other stréams'mafked in this afea on the
Driggs sheet warebfound to be intermittent.

Many springs, both permanent and intermittent, exist in the area
and are located mainly aleng the Burbéhk fault zone. They supply an

adequate amount of water for both sheepherders and stock during the

. —7.-



~months of summer grazing.'_ The water from Sherman Spring, frem}

which Warm Creek flows, issues from a fault plane.

Tt is the

largest spring in the area and the water from it is considerably

warmer than that. from any of the others.

Local ranchers report

that Warm Creek does not freeze during the winter.

Vegetation

The following is a list of the common trees of the Targhee

National Forest.

Ponderosa Pine
Douglas Fir

- e we  dm

Lodgepole Pine
Englemann Spruce - -

Alpine Fir

Limber Pine
Thitebark Pine
Motmtain Mahoganies

Western Red Cedar -
(@iant Arborvitae) -~
R@clcy Mountain Juniper
(Cormon Juniper)

Quaking Aspen - - - - - -

River Birch

- eew e ew am e=

o e e e wm wm wm e

- ey wm am ew -

- e W% .y am wm o

Pinus ponderosa
- Pseudotsuga taxifolia
(Poir) Britton
- Pinus contorta Dougl.
- Picea engelmanni
(Parry) Engeim.
Abies lasiocarpa
(Hook.) Nutt. s
Pinus flexilis James
Pinus albicaulis Eng#lm.
- Cercocarpus leda.folius
(Nutt.).
- Thuja plicata D.
- ® " "
- Juniperus.scepulorum Sarg. -
- n " n n
Populus tremuloides Michx,
Betula eccn.dentalls L.

Of these on;l.y Douglas f:l.r, ledgepole pine s Engelmann spruce s and

Ponderosa pine are used commercially. Large stands of timber are lo-

cated on the north and east sides of the mountains while the southern

and western slopes are largely covered with sagebrush or low flowering

piants .

’

Harris Creeks large areas of fallen timber were observed.

On the northern slopes in the vicinity of Burbank and Mike

According

to local ranehers this resulted from a severe m.ndstorm several years

before.



~ Very little grass was seen except on the Mike Harris Flats at
the mouth of that Canyon. Here grass grew in sufficient quantity
to permit thé grazing of caitle. |
Culture

Victor, Idsho, population 200, is the only town close to the ™~
area mapped. -A few families live on the margin of the Teton Basin.
Some abandomed . cabins were found in the canyons on the'mountaiﬁ"éibﬁéé."p

The local population is occupied by hay and dairy farming, the
manufacture of Swiss dheese,‘sheep herding, and lumbering. The U. S.
Forest Service provides stock driveways through'the Targhee National
Forest to the mountain pastures. Although the number of sheep which
g ﬁay be grazed is regulated by the Forest Service dﬁergrazing‘is-promﬁ '
inent in some localities south of the divide.

Lumbering in the Tafghée Forest is permitted on a sustained yield
‘bases; the local ranger marks the tress that may be féiled.

Certain experimental work‘is beiné carried on by ;h?.Forest Ser-
~vice within the area. Plantings of lodgepole pine at the ;;rfhéfn end
of Mike Harris Trail have been made in order to determine the effect
of spacihg 6n thé digmeter growth of the pines. The effect of gr#zing
on the seéénd growth of gréss is also being studiéd by the comparison
of grass of grazed land with the ungrazed grass 6f protected test plots,
One such plot is located along the Mike Harris Creek about ohe-half
mile south of the Teton River. Work was i}so carried on during the summer
of 1948 to eliminate the "Mountain Pine Beetle." According to the local

ranger, satisfactory results were obtained.

-



. REGIONAL GEog‘mm"sm'TmG

During the Paleezoic, the' ﬂ%%dllleranﬁgeosyncllnal seas spread
over western United States with the northeastern shelf zone compr;sing
what is now the Gros Ventre Mountaiﬁs. This same situation held dur-
ing thé Mesozoic era when the Rocky Mountain geosynclinal basin occu-
pied the eastern half of the‘Cordillergn area. In both eras the north-
ern Snake River Range lay in thevtransitional zohe between shelf and
trough.

As empected, the sedimentary series is found to be of intermediate
thickness in the northern Snake River Range. In the Gros Ventre Mount-
ains, a foreland zone, the total sequence of Paleozoic and Mesozoic
foﬁmations equivalent to those in the northern Snake River Range is
8760 feet (Foster, 1946); the total section for the northern Snake River
Range is 14,49L feét; a generalized section for the trough zone of depo-
sition averages 39,500 feet (Mansfield, 1927-A, pp. 48-52).

The structures of the trough zone are charackerized by‘loﬁ éngle

“thrust faulté of great horizontal displacement such as the Bannock
(Mhnsfield, 1927-B, p. 150), St. John's (Kirkham, 1924), Absaroka
(Mansfleld, 1927-B, p. 381), Darby(Horberg, 1938, p. 38) and the Jack—
son thrust. The relatlonshlps of these thrusts are shown on plate twoe.
Movement on these thrusts was northeast with displacement as much as
35 miles on the largest thrust , the Bannock, Considerable folding acc-'
ompanied the thrusting, locally shortening the earth's crust 48% (Mans—
field, 1923, p. 283). S

The structures of thg foreland facies whereldeposition was thinner

are characterized by high angle thrust faults involving the entire strati-

~10-






graphie column from pré;caqbrian-to Cretaceous. The principal move-
ment is upward and toward the southwest with breaks probably oceurring
along the pre-Cambrian structures. An example of this type of structure
is the Cache thrusﬁ (seé plate 2) the tpape of which roughly parallelg'
‘the Jackson thrust, the two being only a few hundred feet apart at Tet—
on Pass. | | R | o
Another type of regional structure is the'block fault: The Tgtoﬁ,v
Hobéck, and Snake River faults exemplify this type of structure. Tﬁeir
strike is approximately due north; ~The origin of these faults,is'comh;n-
ly believed to be ;imilar to Bésin and Rangebsiructure; i. é.vnormal

faults due to tension and coliapse. The Tetons themselves are a large

block faulted mass, bounded on the east by the Teton fault.

. . o —JJ.—



STRATIGRAPHY
GensfallStafement

In the area covered by this report all formations from ihe
C_ambrian Gros Ventre to the Cretaceous Frontier are exposed. For
the sake of presenting a complete picture, this report includes a
description of the complete column of the regioﬁ.

Most of the formations are so highly folded and faulted that
it is difficult to measure true thicknesses, and time was too limited
for the detailed studies necessary. Tﬁe thicknesses given for t'he
formations aré those given by Gardner (1944, pp. 6-10), modified slight-
ly by the present ﬁiﬁers. The thicknesses in Gardnei-'s report were
| measured in six, different localities all about five,miies south of the
area described in this paper. In most cases the figures of Gardner
have been r evised downward because the forxﬁations generally thin to
the north of Gardner's arqa as the edge of the basin of deposition is
approached. (see correlation chart). | - |

a Pre-Cambrian Rocks ~

The peaks of the Teton Range which lie immediately to the ngfbheast '
of the area de’scrii:ed 1n this paper érq composed of pre-Cambrian (pro-
bably Archean) gneisses, granites, and schists intruded by pegmatite
and diabase dikes; This crystalline complex underlies the Paleozoic
sediments on the wesfem slope of thé Teton faﬁlt block and, although
no outcmpé were found in the area of this report, undoubtedly a simi-

lar complex here underlies the Paleozoics,






Cambrian System

Flathead quartzite. — The Flathead quartzite (Middle Cambrian)
was named by Peale (1845, Pe 20) for exposures in the Flathead Pass,
in the northeaste:n‘corner of the Threeforks quadrangle in Montana,
It overlies the p:e—Cambrian rocks almost everywhere that it is ex—
ﬁoeed in Mbntana; western Wyoming, and southeastern Idaho. It is a
white to pink to tan quartzite containing locally a basal conglomerate
and a hematltlc and glauconitic tran31tion into the overlying Gros N
Ventre formatlon. In the vieinity of Teton Pass it is approximately
250 feetvthiek. The Flathead quartzite is not exposed in the area
3tud1ed by the authors.

Gros Ventre formatlon. - Blackwelder (1918, p. 417) named the

. Gros Ventre formation of Middle Cambrian age. The type locality is
on the west slope of Doubletop Peak in the Gros Ventre Range. The
Gros Veetre formation is about 800 feet thick in the Teton Pess area
and in most places rests conformably on the Flathead quartzite. It is
made up of three members, lower and upper shales and a pergistent'lime-
stone which separates these members. The lowermost shale is kneﬁﬁ as
the Wolsey shale, so named by Weed (1899) for.expesures in the Fort
Benton section of Montana. It is composed largely of a fine grained
grey-brown shale which weathers to a rusty brown. It is poorly bedded
 and contains thin beds of oulitic,'hematitic-sandstene. Good exposures
are rare because the soft sﬁale erodes easily and the beds are generally
concealed by soil and vegetation.

The Death Canyon limestone wis mamed by Miller (1936, p. 12) from

exposures in Death Canyon in the Teton Range. ~This member is composed
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of about 200 feet of fine fo coarsely crystalline limestone. It is
generally dark grey in color and weathers to a light creamvcoléred
grey. Red and yellow-ﬁottling and streaké of yellow wére observed on
this limestone. The streaks were found to be roughly parallel to
bedding and it is suggested that they may represent layers of silt,
included in the limesﬂone at the time of deposition, wﬁich are weather-
ing out leaving a pitted surface. This pitted surface is often chara-
cteristic of the Death Canyon liméstone. In some places the yellow ‘
coloring was due to limonite stains on the‘surfaéé, The Death Canyoﬁ
1imes£one, especially in Mail Cabin Canyon in the extfeme.eastern por-
.tion,of the area, contains several beds of intraformational conglomerates.

The upper member of the Gros Ventre formation, the Park shale, was
named‘by Weed in 1899 from outcrops in Montana. It is composed of a
dark grey-green micaceous shale and contains sevefal thin beds of flat
pebble conglomerate.

In this area the Gros Ventre formation isAlargely -exjposed along
Burbagk and West Burbank Creeks. This formation is also found in the
Wind'River, the Gfos Ventre, and the Téton Ranges of Wyoming, in north-
ern Utah, and as far north as the Fort Benton Quadrangle of central north-
ern Montana. | ) | |

Boysen limestone. - The upper Cambrian Boysen limestone (Gallatin)
was named by Deiss (1938, p. 1104) from outcrops in the Wind River Can&on.

The Boysén is about 200 feet'thick and ié composed largely of massive
dark blulsh-grey llmestone with’ conslderable red and yellow mottling at |
or near tﬁe surface. It is sug;ested that thesé may be hematite and limon~

ite stains on silt streaks which are weatherlng out to leave a pitted sur-
[ . - *



face, The formation is cut in many places by calcite veins which are
up to one-fourth inch across and in many places the crystals in these ;
veins are interlocking or show a comb structure. Petrographic studies
by Newcomb reveal that a few of the veins are composed of fine-grained
limonite, and finely disseminated organic matter was found throughout
the main mass of the limestone. Aside from veins, crystalline crusts
and coatings of calcite were also seen in hand specimens. Locally- there
were hollow tubes which sﬁggested possible stalactites and former cave
fillings., The limestone is locally highly jointed and usually forms
large, éngular talus. Excep£ for its position in the stratigraphic
column, the Boysen limestone is almost impossible to distinguish from
~thé‘Death Canyon limestone.

'>Thin éections of massive Boysen limestone reveal that the matrix

'is largely made up of granular'calcite and contains concentric oBlites
which are not visible in hand specimens. The cores of some of“tﬁese
o8lites are rhombs or angular fragments of'calcite._ Yellow veins of
délomite rhombs with limonite coatings and growth rings were slso seen
in this thin section. The intersticies between the rhombs are filled
by limonite and massive calcite.

According to Boéckerman (1949), whose thin sections were used for
this report, these dolomite rhombs may indicate dolomitization is taking
place. This dolomitization is probably very irregular and local. Al-
though there was no dolomite found in the specimens collected in the area
described in this report it seems logical fo assume that the same dolo-
mitization may be taking place locally.

Two types of Boysen limestone were found - the massive specimen
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described in the preceeding paragraph and o#litic limestone inAwhich
the o8lites were visible iﬁ.a hand specimen; In this type, Boeckerman
(1949) has found that the oblites are made up of radiaﬁingxérystals of
calcite and no concrétionar& structures were present, or at least not
‘observed in thin section. In this iay the oBlites which are observable
only in a hand specimen differ from those seén only in Fhin sectiqn
studies. The cleavage of the calcite in these oBlites creates a herring-
bone type of pattern and the oBlites are largely“calcite coated. - The
intersticies between the oBlités are filled by limonite, massive and
crystalline calcite. |

The Boysen is best exposed along the northward facing slopes between
fhe eastern boundary of the area and Stateline Canyon. Just west of this
canyon it disappears under the Tertiary volcanics. The Boysen, formerly |
called the Gallatin limestone, is also found in southews Montana and north-
western Wyoming.

Ordovician System

Bighorn dolomite. — The Bighorn dolomite was first described by N.

" H. Darton in 1904 (pp. 39&-&01), fram its type locality on the eastern
' sidé.of the Bighorﬁ.Mountains in‘wyoming.

The Bighorn dolomite is a massive light grey to cream colored dolo-
mite which weathers locally light yellowish or to a darker grey. VOn fresh-
ly fractured surfaces it appears mottled with a dark grey .cloudy pattern.
There is some chert present inAirregular horizontal lenses which may, on
ﬁeathering éut,Aleave a pitted surface usually found in this formation.
It is sugg;sted by Sdhultz (1918) that the pitting'may also be due to

borosity differences and torthp manner in which the particles may be ce-



mented. The Bighorn doiomite is a massive cliff former in the area
and weathers to form coarse, blocky talus. Locally it contains small
veins of massive and crystalline calcite.

In this area the Bighorn is best exposed parallel to the north-
eastefn margin of the area between the eastern boundary and'Stateline; BN
Canyon. Besides its location in the Bighorn mountains, the Bighbrn
dolomite is also found in the Bighole Mountains, the Teton, Salt River,-
and Gros Ventre Ranges of Wyoming and extends northwafd into Montana.

Silurian (?) System

Leigh formation. -~ The Leigh formation of possible Silurian age

was némed by Blackwelder in 1913. It ihcludes the upper 30 to 4O feet
of dense, thih, brittle light-grey to white limestone which was former-
ly considered to bé the upper member of the Bighorn dolomite (Ordovician).
Fossil evidence found near the base of the Leigh beds in the Glory Moun-
tain area have been identifieq by'Professor"E. C. Case (Fostera 1946,
p. 35) as upper Silurian or lower Devonian. Until more fossil evidence
is found the exact age of the formation will remain in doﬁbfz

| Devonian System

Darby formation. - The Dérby formation of Devonian age was named

by Blackwelder in 1918 (p. 420) from outcrops along Darby Creek on the
western slope of the Teton Range. In most places it rests disconformably
on the Leigh formatian and is about 350 feet thick. The Darby can be
correlaied with Peale's Threeforks shale and Jefferson limestone in Mont-
ana.

The Darby formation is'composed of thin intefbedded limestones,

dolomites, shales and siltstones which are largely of a dark yellowish
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brown color. The limestones have a distinct petroliferous odor
especially when freshly struck with a hammer. The Darby forma-
tion is not well exposed in the area of this report but is found
to roughly parallel the Bighorn dolomite in thé northeastern por-
tion of the area. |
For copﬁenienqe in mapping, thel v_fLe.‘ and hﬁrpy fo:;nations
were'oonsidéred as a unit. 'Th;is was Télonéiquc#uée the contact be-
tween the }wo formations could not be found and diétindtwoutcmpvs
of the formations were missing. For these reasons, andx becéuse the
Leigh may be lower Devonian, the Leigh and Darby formations were
mapped together as é Devonian unit.
Mississippian Systgm

4 Madison limestone. - The Madison limestone was named by Peale
(1893, p. 32) fro;a.an exposure in ‘th'e ‘Madison Range in the Thréeforks
Quadrangle in Montana. The formation is widespread in Wyoming, Mon-
tana, Idaho, and northern Utah. |

The Madison is lower and middle Mississippian in age and is a

prominent cliff former in the area. It is a dense blue-grey lime-
stone which w.eat.hers light grey and sometimes shows a pitted surface.
With the overlying Brazer limestone it totals about 1400 feet in .
thickness. For the most part it is massive, but the lower 250 feet
is often thin bedded (beds ﬁp to three inches thick) and is referred
to as the Lodgepole member (see figure 1 ). Near the base of the

formation red and yellow mbﬁtling is ofteh observed although none was

-seen higher up in the section. The Madison is highly faulted and the

odor of hydrogen sulfide can be readily detected when a sample ocbtained
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from along a fault is struck with a hammer; Stalactites and Calcite
crusts were found in sevéral localiﬁies and pfobably indicate former
cave fillings.

Petrographic work by Newcomb reveals that dark grey chert nodules
are found in the limestone and that associated with these was some de-
gree of dolomitizatibn. Dolomite'oftén occurred as rhombs in the chert.
Black chert nodules found nearvtﬁg_top‘ef thé‘sectiOn’are probably in
the Brazer limestone.

Near the lower end of Mike Harris Trail, where the Madison is in
contact with Tertiary volcanics a zone of marble about three inches
thick was found. This was very coarsely crystalline with erystals vary-
ing in color fromllight to dark grey. Because no silicate minerals were
found by petrographic methods, it appears that the alteration of the
iimestone to marble was due toISimple metaﬁorphism.

Near the base of the Madison in Mike Harris Canyon a horizon at
least ten feet thick of massive yellow tan.calcareous silt was observed.
Microscopic examination showed that the silt contained rounded grains
of calecite and quartz. A few grains of hematite and garnet were also
found and the yellow color of the silt is due to limonite. Further
studies of the specimens from this locality show plagioclase feldspar
of the‘approximate composition of oligoclase and brownish-black celes-
tite. Abundant organic mattef occurred withinvthe crystals as inclusions.

Two types of breccia were observed in the Madison. A fault breccia
was seen on the ridge west of Burbank Creek. The Madison fault breccia
iébdark grey, crystalline, very rough on the surface, and is limonite

stéined. It contains mainly angular fragments of limestone and chert aﬁd
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forms extremely resistant cliffs.

Within the Madison there is a breccia composed largely of light
colored limestone fragments in a darker colored limestone matrix. The
surface is smooth and is not limonite stained as in the fault breccia.
It is suggested that this breccia may have been formed contemporaneous- .
iy with the deposition of the formation. According to Lamont (1941)
breccias are easily formed in partially consolidated sediments. When .
interbedded sediments in the process of becoming consolidated are dis-
turbed by some shock, such as a seismic seé wave, the sediments will be
disturbed and fall together into a large, heterogeneous mass. The more
consolidated pafticles in the sediments will form the fragments within
the breccia and the finer particles which were less consolidated at
the time of disturbance will form the matrix. From evidence in breccias
along the Irish coast, Lamont states that this appears to be a fairly
cammon occurrence in neér shore areas. Because the Madison-Brazer

limestones were deposited in a near shore ,zone, it seems logical that
the included breccias may have been formed in this way. B
Fossils found in the Madison—Brézer limestones include Pennirete-

pora sp., Productella sp., Archimedes sp., Pleurodictyum sp., and Tri-

lophyllites sp. According to Mr. Walter Wheeler the above are new and

undescribed species and Penniretepora sp. and Archimedes sp. have not

previously been reported in the Madison-Brazer formations.

Brazer limestone. — The Brazer limestone of upper Mississippian

age was named by Richardson (1913, p. 407). It lies conformably on the

Madison limestone and in most cases the contact between the two cannot

be identified. Because this contact is almost impossible to find and



because the Brazer J_.imestone is almost identieal in lithology to
the Madison ihe two formations were mapped as a unit. The Brazer
contains the same two breccias whose descriptions are given in the
paragraphs concerning the Madison and the fossil content, as near as
could be determined, was the same. The thickness of the Brazer lime-
stone is -also included with the Madison. |

Pennsylvanian system

Amsden formation. - The Amsden formation was named by Darton (190L,

p. 394-401) for its type locality on the Amsden Branch of the Tongue
River, west of Dayton. Horberg (1938, p. 17) considers the Amsden to
be the lower part of the Wells formation, so named by Richards and Maﬁs-
field in 1912 (p. 689) for exposures in Wells Canyon, Bannock County,
Idaho. The Wells formation of Idaho includes the Amsden and overlying
Tenslevevp (Pennsylvanian) formations of Wyoming and corresponds to 'bhew
Quadrant formation of Montana. The Amsden has generally been regarded
as Pennsylvanian but fossil evidence found recently indicates that the
lower part of the formation may be upper Mississippian.

| | The Amsden formation is approximatelyt 710 feet thick and consists
largely of interbedded dark grey 1imestone s red to brown shales, and the
Darwin sandstone s a prominent séries of sandstones named by Bla ckweider
(1918, p. 422) for an exposure on Darwin Peak in the Gros Ventre Range.
Three sands are recognizable in the ﬁarwin geries. The lower sand is
dark red, ;andy and friable and contains rounded grains of quartz. The
middle member is composed of pink to light tan quartzitic sand and the
uppermost‘ member is white quartzitic sand. These beds are persistent

and form good marker beds in the area. A fault breccia is also recog-
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nizable in the Wells formation and fragments of Darwin sandstone -
were found in the breccia. The Amsden and Tensle'ép‘i‘ault breccia
was formed by the Burbank fault and is well exposed ét' the top of
the ridge southeast of Burbank Creek. The Amsden and Tensleep frag-
ments are cemented together with a white quartzitic sandstone and
form large resistant monoliths.

Dark red chert ’i‘s | characteristic of the Amsden formation and- -
red and grey agate and small geodes'are a}.so common throughout the
formation. On the ridge Jjust east of Mikesell Canyon, where the
Amaden is exposed along the Burbank fault hematite and limonite stains
are common. |

Petrographic studies show that the hematite stains found in the
Amsden formation occur as growth rings on the surface of secondary
quartz. This quartz is euhedral and in some of the cavities is large
‘henough to be seen with a hand 1ehs. Yellow stains fouz}d in“f.tp_e Amsden
-formation are limonite coloring on secondary quartaz.

Fossils found in this formation include Caninia sp., and Syringo-

pora surcularia. The latter is especially abundant in the red chert

zones,

Tensleep formation. = The Tensleep was named by Darton in 1904

(ppe 394=401) from an exposure in ;c,he walls of the lower canyon of
Tensleep Creek. The Tensléep overlies the Amsden and is considered by
Horberg to be the upper member of the Wells formation. |

The Tensleep consists of light tan to pink quartzite and s andstone
and weathers to a darker pink or tan. It is fine-grained and shows

violet to dark purple laminations locally. The Tensleep weathers to
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form large, blocky talus. As in the Amsden, the fault breccias in '
this formmation als.o remain as pronﬁ.hent monoliths. |

Locally the Tensleep contains numerous small garnets. Optical
properties show that mpst. of these have been almost completely al-
tered to hematite and quarté, but the crystal outline remains very
indieative of garnet. |

‘ Permian system

Phosphoria fbrmat‘ion. ~ The .Permian Phosphoria formation was
named by Richards and Mansfield (1912, p. 683-689) from its type
locality in Phosphoria Gulch, which joins Georgetéwn Canyon northwest
- of Meade Park, southeastern Idaho. The formation extends int.o eést-.
ern Idsho, central and southern Montana, western Wyoming; ax_id norﬁh—
eastern Utah where it is called the Park City formation.

The Phosphoria is approximately 170 feet thick and consists of two
members. The lower member cbnsists largely of phogphatic shales and the
upper member is the Rex chgrt. The lower pho_sphatic 'shaie mémber is
compbsed of non-resistant black te grey shales and brown to grey lime-
'st.ones and siltstones. The main zone of écononﬁ,cally impqrbant phos-
phate roék occurs near the base of this member.
| The Rex chert member is present in the area described in this re-
port and is best exposed alo;;g the divide at ‘th.e head of Mikesell Ca.nyop.
Here it consigts mainly of cherty dolomite and limestone and contains
some layers of sandstone and shale neér the top. No layers of chert were
found. Thié is largely a transition zone between the chert beds found
in the R;x chert J.n Wyoming and the coarse grained sandstones fob.nd to
éompose this .;nembér in the Bighole Range. |

A petrographic study of specimens of the sandstones from the Rex



chert revealed that a small amount of brown chert and a minor amount

of voleanic gla.ss_ are present. The main body of the material is made

- up of very ‘rounded to verylanf.gu];ar particles of quartz and con-

tains much cal ﬁaceous material. Iron stained quartz g;ains and a

" moderate 'amouﬁt of alkali feldspar are present. Abundant chloritic

material, ‘probals)ly due to the weathering of biotite, was found as well

as zircon, whigh is present as a heavy detrital.
_Triassic system

ody formation. - Thls formation was named by Blackwelder

(1918 s Do 425) from an exposure at D:anoody Creek on the northern
slope of the Wind River Range.

The Dinwoody consists of 750 feet of buff to light tan siltstones
" and shales and brown limestones. It usually weathers to a dark brown
but locally may weather light grey; A few zones of dendrite were ob-
. served on nmreathered surfaces. |

Microscep:.c examination of this formation showed that it 15 largely
made up of quar_i_'.z fragments with chert varying from colorless to black
| present in smail—amounts. Minor quantities of alkali feldspar, hematite,
limonite, and chlorite were also observed.
| No fossils were found in the Dinwoody in this area, but usually
present is an upper Lingula zone and a lower Claria zone.

The Dinwoody is best exposed in this area along the divide at the
head of Si;at..eline Canyon and is also well defined in Westefn Wyoming.

' Woodsidé forma'tibn; ~ The Woodside formation of Triassic age was

named by Boutwell (190‘7 s Peo h39~h58) fromexposures at Woodside Gulch,
Park c:.ty Dist.rlct, Utah.






This fprﬁation consists of about 1100 feet of fine-grained thinly
bedded dark red shales and reddish-orange siltstones. Upon weather-
‘ing a darker red color appears. Locally calcite coatings and small
calcite veins were observed.

In this area the Woodside is well exposed on the southern slope

TN
.

of Oliver Peak. Regionally it is also found in northeastern Utah,
and southwestern Wyoming.

- Thaynes fdrmation. - The Thaynes formation (see figure 2) was
named in 1907 by Boutwell (pp. 439-458) from outcrops in Thaynes Canyon
in the Park City District of Utah. It is also exposed in southwestern
Wyoming and southeastern Idaho. | | |

- This formation consists largely of thin bedded grey to light tan
or buff colored siltstones and limestones. In the adjoining area to
the south Gardner (1944, p. 8) measured 1000 feet of the Thaynes forma-
tion. In this area, in many places, the Thaynes is generélly much
' thinner due to fawlting. Tt is reédily observed north of the divide
at the head of Burbank Creek where it lies betwsen the red shales of
the Wbodside.formation and the maroon siltétones of the overlying
Ankareh formation.

Thin section étudies of the Thaynes show that the main constituent
is quértz, about one perceﬂt being chert grains. Also present in small
and about equal quantities are calcic plagioclase, microcline, and ortho-
clase, Minor amounts of sericite, chlorite, sphene (with leuzoxene as
an alteration product),'zircon, tourmaline,(showing greeﬁ and blue zon-
ing), apatite, and sméll"garnets were also observed. The cementing -

material is limonite. Sorting is excellent with grains being about
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.Oh'millimsters in diameter. Fragments are, for the most part, angu-
lar and very slightly interloéking. - Both the quartz and garnet
grains show a slight degree of rounding. -

Ankareh formation. - The Ankareh formation (see figure 2) was

also named by Boutwell, (1907, pp. 4,38-458) from exposures along

Ankareh Ridge in the Park City District, Uﬁah. The Ankareh is also
well exposed in areas of southwestern'W&oming. In 1907 Veatch used
the name Nugget sandstone (see below) for these beds plus those now
assigned to the Nugget. .The term Ankareh was redefined by Gale and
Richards (1910, p. 479-480) to‘include only the dark red and maroon
siltstones and shales which lie between the sandstones.df the Nugget

formation and the buff colored limestones of the Thaynes. The term
Ankareh is used on this basis in this report. ‘ |
The Ankareh is distinguished from.the Woodside largely on the

basisvof a darker red color and its stratigfaphic‘position. iAs measur-
ed by Gardner (1944, p. 8) it is approximately 550 feet thick. In this
area it appearé much thicker due to crumpling and shearing. '

e Jurassic system

- Nugget sandstone. - The Nugget sandstone (see figure 2) was named
by Veatch (1907, p. 56) from its type locality at Nugget Statidn on the
Oregon Short Line in southwestern Wyoming;

| The Nugget.consists of about 325 feet of buff to pink and red fine-

grained massive sandstones. These sandstones are usually quartzitic in

areas where orogenic movements have occurred. Locally red and white

quartzitic sands are mixed i The exposure on the

ridge south of Burbank Cre¢ify



specular hematite which contrast sharply with the adjacent rock.

(see figure 3). The hematite appears to be’more concentrated along

the edges of ihese bands.which véry in thickness from one-eighth

to two inchés. The origin of these markings has not been determined.
iThe Nugget forms coarse, angular talus which weathers bléck.'
Thin section studies of the Nugget sandstone show that the maiﬂ

- body of tﬂé rock is composed almost'entirely of quartz with other- -

constituents making up about two percentjqf the rock. The minerals

included in this two percent and their approximate percentages are

listed as foilows:

chert . . . . . . 4%
magnetite . . . . 15
orthoclase . . . 12
plagioclase . . . 10
microcline . . . 9
tourmaline . . . 6
zircon . ¢« ¢« ¢« . 1
sphene . . . .. 1

The tourmaline found in thevNugget shows the same green and blue
markings and zoning that was present in the Thaynes tourmaline. The
pink color often characteristic of the Nﬁgget is caused by‘finely
disseminated red hematite.

The sorting in the Nugget is good with fragments varying fram
sub-aﬁgular to sub-rounded, the feldspars being more angular than the
quartz grains. 'The grains are approximately .08 millimeters in dia-
meter, |

In this area the Nugget sanﬁétene is well exposed at the top of

the ridge east of Pole Canyon (Station 39 of the Hayden Survey) and

along the divide at the head of Burbank Creek.
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Iwin Creek limestone. — The Twin Greek limestone (see

figure 2) was named by Veatch (1907, p. 56) for exposures on
Twin Creek between Sage and Fossil, southwestern Wyoming. As
used in this reportv the name Twin Creek includes the grey and red
limestones and shales which were considered by Gray (1946) to be
a sepa:;ate formation (the. Gypsmﬁ Springs) underlying the Twin’
Creek. | ‘ |

The Twih Creek consists‘ of about 950 feet of interbedded qark
to medium grey limestones and shales which weather to a light érey \
or cream color. Resistant calcite veins are abur;dant and the lime-
stones are ldcally stained with limonite. |

Local zones of Gryphea calceola nebraskensis, Pentacrinus - colum-

nals, Aucella sp., and Astarte cf. meeki have been identified. Aecwd-

ing to Gray (1946, p. 47) Astarte is probably in the Gypsum Springs
formaﬁion. | . |
Petrographic work shows that the dark grey coler often observed
in the Twin Creek limestones appears to be. caused fay an abundance of
~organic | material. |
in ﬂxis area good expoéures kof the Twin Créek can be found immedia-

tely éouth of the divide below the ai‘oreméntionéd.Nugget exposure.

Preuss sandstone. - The Preuss sandstone (see figure 2) of Jurassic
~ age was named-by Mansfield and Roundy (1916, pe. 76-81) for éxposures on
Preuss vCreek in the northeastern part at‘ the Montpeliér quadrangle ab-

~ out 12 miles northeast of Montpelier. Ther.formation is best exposed

in areas of southeastern Idaho, but also appears in western Wyoming.

-3



The Preuss consists of about 50 feet of red and maroon inter—
_bedded sandstones, siltstones, and shales. Good exposures were en—‘
tirely lacking in this area, but traces of it could be seen occasion-
ally in float. For these reasons and Because both the Preuss and
overlying Stump formation are upper Jurassic in age, these formations
were mapped together for this report. '
| Stump sandstone. - This sandstone was named by Mansfield and- .
Roundy (1916, p. 76, 81) for Stump. Peak at the head of Stump Creek,
near the center of T. 6 8., R. 45 E., Boise Meridian.

‘The Stump is composed largely of gréenish grey fine-grained
calcareous sandstones which weather to a brownish grey. Near the top
of the formation a bluish-grey limestone can be seen in some localities,
Tt is estimated by the writer that about 125 feet of Stump are present
in this area. A good exposure can be seen along the trail in Pole Can-
yon just north of the divide.

‘ Cretaceous system

Gannett group. - The Gannett group of Cretaceous (?) age was
named by Mansfield and Roundy (1916, p. 76, 82-83) for the Gannett
Hills in Bannock COmty, Idaho and Lincoln County, Y{yoming. They are
located in the eastern portion of the Wayan quadrangle. At its type
locaiity at the above location it Ais composed of five distinct mem-
bers which are, from bottom to top, the Ephriam conglomerate, the Pet-
erson limestone, the Belcher conglomerate, the Draney limestone, and
the Tygee sandstone. Because these members were, for the.most part,
not distinet in the area mapped for this report the Gannett group was

mapped as a unit. The Gannett formation correlates with the Cloverly
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formation of central and eastern Wyoming and the Morrison formatien
- of Colorado andI‘yoming s , S

.The Gannett is abeut feat th:mk and on Fogg Hill near the
southern boundary of the area the Ephriam (?) conglomerate stands up
in 100 foot cliffs resembling battlements oﬁ a meydiev‘al' castle (see
figure 4). Here the conglomerate contains coarse to very fiqé “peb-
bles of red to purple and mai'o_on limestones (see figure 5 ). The
pebbles vary in size from one-tenth to two to three inehe’s'f“in diametqr.
Park colored chert noéules are common ‘t.hroug»hout ‘the em}agloﬁer_ate and -
are usually dark purple, dark blue or black, but some nodules are light
grey, ahd orange colors were often observed. The conglomerate weathers
to a reddish-brown color and is locally stained with limonite. The
matrix of the conglomerate is. quartzitic and varies frdm light grey
to cream colored 'and is limonite stainéd.. Although the pebbles vary
in thlckness and size there are usually horizons in the conglomerate
of appromately the same size pebbles (see f:.gure 5 )+ .Slickensides
(see figure 6) are common throughout ﬁle conglomératé and apparently'
faulting has téken place within this member. Cross bedding is apparent
in the quartzite near the lower part of the conglomerate.

On the eastern side of Fogg Hill good exposures of light grey
limestone and maroon to red éh:les of the Gannett group can be seen.
Aiong the divide ét the head of Pole Gényon beds of 1ithogfa,phic lime~
" stone of app‘réxi;ately 100 feet in thickness stand out as .resistant

beds i(se,e figure 7 ). Gaatfz‘b;iéds contained in these limestones indi-
cate:f.hat this maj l;e £he Petlerson iimestone member of the Gannett

graup.
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Thin sections of the Gannett conglomerate show that the

material is about one-half quartz and one-half chert. The quartz

grains are about one—thlrd of a~y ter in dlameter and the chert

forms the larger particles. The chert ranges frdm very fine-grained
chert containing angular sand particles (see figure 8 ) and sericite T~
to coarse grained chert mixed with chalcedony. l |

In thin sections one or more large size pebﬁles of quartzite,
devitrified volcanic glass, o8litic materiél replaced by silica, and
chalcedony (see flgure 8) were found. Pebbles of these are common
throughout the main mass of the conglaomerate.

Bear River formation. - The Bear Rlver formation was named by

Hayden in 1869 (p. 91, 92) for coal bearing strata near Bear River
City, w&oming. It was first believed to be of Tertiary age, but
later Hayden placed it in the Cretaceous.

iThe Bear River is about 875 feet thigk in this area and ponsists
of interbedded black shales, ferruginous sandstones, grey shales, and
impure coal beds. Fossils are abundant in the shales anﬁ &ere identi-
fied as Pergolifera sp., Campoloma sp., and Ostrea sp.

The Bear River formation is best exposed on the divide southwest
of Pole Ganjon.

Aspen fermation.'— The Aspen formation was named by Veatch (1907,
p. 64) for exposures near Aspen Station on the old Uﬂibn Pacific Rail-
road line in soutﬁwestern Wyoming. Along the north fork Qf Palisades

Creek the best exposures of Aspen were seen.

The lower parﬁ of the Aspen consists largely of interbedded black

shales and arkosic "salt and pepper' sandstones. In the upper Aspen
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beds shales and siltstones are interbedded with vitrified tuff
(Eastanchury,'l9h7, p. 21) called porcellainite by early workers,
These beds occur in a variety of colors, namely red, green, grey,
and‘black and sometimes appear oglitic although thin sections show
the glass to be homogeheous. The porcellainite beds are often grey RN
and green spotted.

Frontier formation. - The Frontier formation was named by Knight -
(1902, p. 721) for exposures near Frontie:, in sbuthwestern‘wyoming.
Veatch (1907, p. 69) places the formatibn in the upper Cretaceous.

The Frontier formation is approximately 600 feet thick and con-
sists of interbedded greenish grey to buff and brown colored sandstones
‘and shales. It is conglomeratic near the base and contains several
thin impure céal beds near the top of the formation. The conglomerate
is made up of rounded pebbles not over one inch in diameter in a matrix
of brown-speckted white arkosic éand. The pebbles cons?st largely of
purple, pink and black chert and weather out of the less resistant mat-
l?ix leaving an irregular surface pettern. There iS'abundanE pink feld-
spar in the matrix of the conglomerate.

A thin section of the Frontier shows that the rock is made up of
about equal parts‘of chert, quarﬁz, and feldspar. The chert varies from
fine to coarse-grained and some is limonite stained. The feldspar is
about half calcic piagioclase and half orthoclase and is highly altered
) tp kaolihite. Limonite is present as an alteration product. Chlorite
altered from biotite and leucoxene altered from sphene also appear in
the thin section. Heavy minerals including biotite, sphene, hornblende,

zircon, and apatitebtotal about 2 percent of the rock. Of these biotite
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and apatite are the most abundant; hornblende is the most scarce.
‘The ‘cement in the Frontier ‘is largely chloritic material and chert.
In general, Vthe sorting .:1'.3 average to ‘poor and grains vary in
size from one~-fourth to one millimeter in diameter. Fragments are,
for the most part, sub-angular.
The Frontier is best exposed on t’he hill halfway between Fogg
Hill and the divide at the head of Pole Canyon (see figure 9).
Eocene series |

Hoback formation. - The Hoback formation is not exposed in the

northern Snake River Rangé s bﬁt is well exposed at its type locality .
in the Hoback Basin about 35 miles southéast of the area deécribed in
this report. The formation was named by Eardley (1944) and is esti-
mated by him to be about 15,000 feet thick. The i‘orma“c;ion consists of
dark gréy shales and interbedded arkosic "salﬁ and pepper" sandstones
and a few impure fresh water limestones. uA few conglomerétic lenses
are pfesent. | The formation has been placed in the lower Eocene on the
‘basis of invertebrates identified by Kelluh (Eardley and Kellum, 1944)
and in the Paleocene by John A. Dorr .(personél communication, 1949) |
on the basis of vertebrate remains.,

Pass Peak formation. — The Pass Peak formation is not exposed : . -

in the area described in this report, but is found in the Hoback Basin.
Here it comprises about 2000 feet of coarse red and grey cbnglamefates
which grade toward the top of the formation into sandstones and shales.

It has been dated middle Eocene in age by Eardley (1944) and is of im-

portance in dating the Latamide orogenies.



‘Miocene series

_ﬂg Davis formation. — The Camp Davis formation was named by

Eardley (1942, p. 1800) for exposures near Camp Davn.s , Wyomlng Here

it is composed of a lower grey conglomerate and an upper red and tan

conglomerate which are separated by a fresh water limestone. A horse's ™

tooth dates the formation as upper Miocene or lower Pliocene. This
formation does not appear in the area described in this report, but

appears in the Calamity Point area about 12 miles to the south.
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IGNEOUS ROCKS
Intrusives _

Rhyolite dikes. -]Bikés of this type occur in the southeastern
and central portibns of the area along the trace of the Burbank fault.
They have been injected into Carboniférous, Permian and Triassic sedi-
‘ments. Rhyélite fragments similar to the dike rPCks occur within the
pyroclastics neéf the trace of the Jackson fault. The fragments are
~angular and vary in size from splinters a halflan.inch ldng to pieces
an inch and a half in diameter. It is quite probable, therefore, that
sﬁnilar‘dikes were associated with the Jackson fault but are now cover-
ed by alluvium and volcaniecs. | ;

The dikes are all camposed of white porphyritic rhyolite with a
felsitic groundmass and glassy phenocrysts (see figure 10). Weathered
:surfaces may be grey to brown depending on the intensity af chemical
alteration. Theé more weathered portions are brown @ue-to the formation
of limonite by the decomp051tion of biotite. N

MicroscoPic examination shows that the phenocrysts make up about
20% of the rock. These phenocrysts are made up of groups of diversely
oriented subhedral to euhedral crystals of quartz, calclc—alblte, sani-
dine, and biotite (see figwe 11). Some of the phenocrysts are mono-
mineralic but in general the té&ture may be called glomeroporﬁhyritic,
with aAfelﬁed micro-crystalline groundmass (see figure‘l2).' The maxi-
mum size of the glomerophenocrysts is 6 miliimgters. The'phenocrysts
are roughly 60% quartz, 25% albite, 10% sanidine, and 5% biotite. Much
~ of the qﬁartz-is embayed éhd ﬁany of these embayments are_partiallyAfilled

with plumose sericite and chalcedony (see figure 13).
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The groundmass is composed of about equal parts of quartz and
potash feldspar. The feldspar occurs as laths and the quartz is
1nterstitial and anhedral Sericite and’: bietlte are also found in
the groundmass in subordlnate amounts.

v Pyroplastics 7

General statement. ~ The pryoclastic rocks are located in the .
north and northeastern portions of the area where they unconformably
ovérlie sedimentary rocks and cover the trace bf'the Jackson fault:

They occur betwsen the Paleozoic and Mesozoic rocks pf the mountains
and the Quaternary alluvium of the Teton Basin.

- The material is, in general, rhyolltlc in comp081tion and may be
div1ded into two categories: pumaceous tuffs and welded tuffs. Rhyolite
rocks containing a similar mineral assemblage occur in surroundingkareas.
Mansfield (1921) described rhyolitlc cone flows, dikes and ash from
Bingham and Banneck counties; and Kirkham (1927) described a serles ef
Tertiary late lavas which contalned rhyollte flows whlch are also simi-

lar. Rhyolitic rocks are also found in great abundance 1n Yellowstone

Park (Iddings, 1899).
and Ross.
' Mansfield/(1935, p. 3l1) states that
» , .. the rhyolibic rocks of the mountain ranges in
goutheastern Idaho tend to thicken and become more con-
spicuous northeastward toward the Yellowstone area."
This would indicate either, that Yellowstone was the source area
for these rhyolités, or, that volcanic activity was more vigorous in re- |
gions near to the Park.

Mansfield, also, mentions the rhyolitic cones of the Henry and

Cranes Flat Quadrangles and the volcanic buttes df east-central Idaho



as possible but probably less adequate sources.
In a personal cammunication to Mansfield (op. cit. p. 311)

#Stearns calls attention to the possibility that
some of the vents may now be buried heneath the
basalt flows of the Snake River Plain. He presents
the hypothesis that one of the major sources of si-
licic flows was a chain of volcanoes extending from
Yellowstone National Park towards Boise along the
axis of the Snake River.®

Similar volcanic actiwvity may havé existed within the Teton Basin---. :
‘either as a chain of vents or as erupting fissures.

Pumaceous tuff. - These tuffs occur north of the Teton River,

just west of thé Idého-Wyoming state line. They appeai' to lie un-
conformably upon Jurassic sediments.

The rock is pink to cream colored, contains glassy phenocrysts
and'vpose,esses a fragmental texture (see figure 14). The specific
gravity is very low and the rock is only slightly »resistant to
abrasion. Unaltered rounded pebbles of sandstone up to 3/4 of an
inch in diameter and altered limestone pellets up to 1/4 of an inch
in dialngter occur within this material. | o

Tﬁe groundmass of the rock is composed of glass shards among
which are many unbrokén gas bubbles. It may, therefore be classified
as a vitric tuff. ‘fhese glass fragmenf.s show the beginnings of de-
vitrification along' the edges of the shards. Microscopic, vesicular
structure is present and the shards are slightly distorted by compact-
ion (see figure 15). |

| The phenocrysi;s ‘make up about 10% of the rock volume. About 80%
of them are orthoclase. ‘fhe remaindef,is about half andesine.and half

quartz with minor amoun'bsk of augite and biotite. These phenocrysts
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have been somewhat broken and possess corroded, irregular outlines.

v Sphéne and magnetite are present as accessary minerals and are almost

invar:l.ably fmmd greuped together.

Fragmants of other volcanic glasses, qﬁartzn.te and granite are
found within the tuff.,

This rock is cemented by the partial fusion »f the particlea.

Welded '_b_u_g_f;s_. ~ The volcanics which may be described by this- -
term occur in thé northern Snake River Range at the edge of the mount-
aiﬁ front whér'e they rest upon sedimentary rocks varjing in age from
Cambrian to Cretaceous. They cap the hill which lies between the
trace of thé' Jackson fault and the Teton River aﬂd form a gently slop~
ing terrace at the foot of the mountains.

and Ross :

Mansfield/ (1935, p. 310) noted that rocks, appearing similar to
~the welded tuffs that he desci‘ibed, occur in the area of this report
and extend northward tov;ards Yellowstone Park along the west §J.ope of
the Teton Range.

‘The term ”weld?d" was first used in a pet‘rological sense by Iddings .
(1899) 'in his &escrip‘é.ion of some of thé rhyolites of lthe Yellows{;one
area. Welded tuffs also occur in the Katmai region, Maska (Fenner,
1920, 1923, 1937), southern Peru (Fennér, 1948), eastérn California
(Gilbert, 1938),>New Zealand (Maréﬁaill, 1932;. 1935), Martinique and
St. Vincent (Bacro:.x, 1904, 1908) and southeastern TIdaho (Mansfield,

,and Ross, 1935) |

In New Zea.land the term ”1gn1mbr1t.e" is used to deflne these rocks.

It is probably a better term as it does not :mely that the fragments wh:n.ch

constltute the rock traveled through ‘the atmosphere. The term welded tuff



is used in this report solely on the basis of its use in nearby
localities.,

The formation of this type of pyroclastic was first observed in
Martinique. Hot, gaseous, moving and spreading bodies called nuées
ardente have issued from Mt. Pelée and associated fissures and soli-
dified into ignimbrite or welded tuff. Anderson and Flett (1902; Pe
L4k) described one of these nuées in the following manner.

A *It is a lava blown to pieces by the expansion of the
gases and it contains . . . (and) the mixture of dust
and gas behaves in many ways like a fluid." ,

The recently formed Katmai welded tuffs were deposited by a
volcahic sand flow that tbo,k ten years to cool. Thi.s'sandvflow appears
to be similar in most respects with nuees ardentes.

Mansfield (ibid.) found that the welded tuffs were deposited upon
surfaces of greétly vévrying elevation and that the sorting of 'the frag-
ments was excellent. He therefore concluded that the fragments were
transported for miles through the air without loosing their heat.

In the area oovered by this paper the field relations do not nec-
essitéte such an explanation and the author feels that the tuffs were
probably emplaced by a nuée ardente.

Fenner (1948, p. 8883) defines two types of welded tufs by the
character of the induration.

UTnduration may be brought about in two ways. At one
extreme the heat of the accumulated mass is so high
after emplacement that pumice inclusions collapse and
the small fragments or shards of glass of the matrix
become softened and are pressed down and aligned by
the weight of the material above them. To the naked
eye the result in extreme cases, may appear altogether |
- like a felsitic rhyolite or even a structurless glass,

but thin sections reveal the forms of original frag-
ments. At the same time a minute recrystallization
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of shards takes place in a texture that Iddings
(1899) has termed axiolitic and Marshal (1935)
pectinate . . .7
", ., . In é secbnd form of induration, soft-
ening is absent of minor, but recrystallization
by pneumatolytic exhalations is important.”
The material found.in thevarea covered in this feport is of thei e
first type. There are no cementing secondary minerals presgnt and
all of the material shows some degree of distortion, compaction and’
flowage. This is the type of material described by Gilbert (1938)
as occurring in the Bishop tuff. Gilbert states that this tuff is
soft énd porous at the top and grades downward int§ more consolidated
material. Although no field evidence was noted in the northern Snake
"~ River Range, it is possible that the material described‘as pumaceous
tuff is, in é similar manner, related to the welded tuffs.
Due to ‘soil cover and limitations in time, it was impossible for
the field party to establlsh the relatlonshlps between the many types
of welded tuff. They vary greatly within short dlstances as to texture,
color and degree of weathering. On a fresh surface the major portion
of the material shows glassy phenocrysts and the groundmass color may be
purplish brown, pale lavender, or olive green. The color of the weather-
ed surfaces appears ﬁo have no relation to the true color of the rock‘
and may vary through brown, drab lavender, brownish green and reddish
vbroﬁn. Inclusions of rounded sandstone and limestone pebbles up to two
inches in diameter are not uncommon (see figure 16). These inclusions
are surrounded, respectively, by_reaction rims of chalcedohy or calcite.

Angular fragments of felsitic rhyolite were also present és is described

on page 4L1. ¥xamination of thin sections revealed the presence of altered
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particles of chert, granite and dioritef: The fracture is irregular
to conchoidal. Some of the rock is slightly vesicular and’pOSSesses
flow structure énd some is completely aphanitic ih hand specimen
(see figure 17). |
Studies of thin sections showed that all the welded tuffs were

composed of glass shards, fibers and bubbles outlined in a brown dust
'which may be limonite, hematite, or magnetite. In general, the dis-
tortion of these structufes increases in the material found in tﬁe
northeast. (see figure.18). Iddings (1899, p. 406) found similar tex-
tures in thé rhyolites of’YeliowstonéwPark and deséribed them in the
following manner.

"In soﬁs oases their (glass fibers and films) shape

closely resembles that of fragments of pumice press-

ed together and welded . . . In others it appears as

though such fragments had been drawn out and twisted

by the movement of the mass.®

The pyroclastic nature of these rocks was nof observable in the

field'but the-gl#ss shards and>bubbles are incontrovertible evidence
of their fragmental origin. They were hot at the time of emplacement
as is shown by the unfractured distoftion and collapse of bubbles and
bubble fragments,., Furthermore, the underlying rocké, such as the.Mggi-_
-son limestone on Mike Harris Trail and the Dinwoody formation one half
mile east of Smith Ganyon, were altered by the heat‘of the_masé at the
base of these volcanies. Faint, spherulitic crystallization is observable
in much of the welded tuff. This structure has almost no relation to the
shard boundaries or the flowage. It is eitremgly difficult to photo-
graph these spherulites as the alignment of the crystals is observable

only when the stage of the microscope is rotated. Similar features
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appear in the welded tuffs of Yellowstone Park.
"In some forms of rhyolite the appearance of welded
glass fragments,or vell structure is retained, al-
though the mass is falntly doubly refracting and
may be spherulitic in part, 1nc1plent spherulite
needles traversing the rock in various direction with-
out regard to the former lines of flow, which are mark-
ed by opaque dust-like particles. In these cases it is
evident that the spherulitic crystallization took place
after the molten mass had come to rest." (Iddings, 1899,
po ‘l{.].s)o -

The material which is non-spherulitic appears to have under-
gone stress resulting in flowage since the beginnings of crystalliza-
tion and solidification (see figures 19 and 20). The glass threads »
are highly distorted and the‘biféfringent matéfial is parallel to
the flow lines.

. .

The coloration of these tuffs is highly uneven in thin section.
This apparently is due to different states of oxidation of the iron.
Some areas are lighi grey and others dark brown. The boundaries be-
tween the different shards is usually poorly defined. Figure 21,
however, shows that when the color change has definite boundaries it
is due to inclusions of tuff that became partially solid before‘the_
“groundmass did. The glass fibers of the inclusions are completely
welded and presse& together. Usually they are somewhat paralled to'the
* flow lines of the ground mass but this is not always'the case. The sol--

idification of these areas was not complete uﬁtll the groundmass cooled.
This is shown by the fact that the blrefrlngence has little relation
to the inclusion boundaries. Spherulite naedles which traverse this
area in ail directions were observable beneath the microscope (see fig-

ure 22).

The phenocrysts constitutejappfoximately 8% of the volume of the
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rock. They are gomposed of basic oligoclase, sanidine, augite '
and quartz. The augite posses reaﬁtiqn rims of limoni"be and is a
minor consfgituegb that occurs as large phenocrysts only east of
Nordell Canyon. Quai'tz, véavnidine and oligoclase occur in equal am~
ounts in the material which forms the hill. Quartz and oligoclase
‘become less prominent to the west and south. vThe phenocrysts are

fragments of euhedral crystals which have been broken in the Hrmation

,i

- of the tuffs.

Magnetite is the major acéessory mineral and occurs t.hrougho‘uth |
the glass as both Cryst’als é.nd dust. Finely disseminated augite A'is
’frequen'biy found. Sphene, zircea and'tourmaline are present in smali ’~
amounts., |

Two types of tuff quite different from the above described mat.-er-
ial wére found. . »

The first of these occurs Just west of the‘ mouth of Pole C‘anyén.
In hand specimen it appears boibe an amygdaloidal porphyry (see figure
23). Approx.:.mately half. the volume of the rock is made up of pellets
of“ white pumice which cont'ain gresent shaped gas 'eavit_ies.. These pellets
resemble gmygdul‘e:s"?,apd are set in a brown aphanitic matrix. .Glassy phgr,lo,—
erysts occur in both the groundmass and the pellets. The resemblence to
an amydaloidal rock is heighted by the fact that the pellets are soft and
wehither out rapidly. They are very :eregular :|.n size and range in dia-.-
meter from 1/8 to k4 inches.

Microscopic examination of this rock revealed that the matrix wasv
composed of the .same type of ffagments as werey found in 'b}'_xe other tuffs.

The color is due to a fairly high percentage of dusty brown limondte (7).
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The pellets are composed of tq£g§¢eous material that differs only
in color and induration fram tﬁ;’groundmass; Shards and distorted
" bubbles found on the boundary continue from.matrix tp pellet with
no change in form (see figures 2/, and 25). ZThis rock shows slightly
less distortion than is found in'the othér tﬁffs. ; T~
~ The centers of the pellets contain stream worn fragments of magne-
tite, biotite, green hornbleﬁdé, microcline, acid andesine and quartz
in varying amounts (see figure 26). It is suggested that this type of
rock may indicate an edge phaée of_a Auéé ardente. -Sedimentary mater-
ial picked up by the moving fluid would cool the surrounding tuff to
a point of solidification. These pellets of sediment and tuff would
become mingled with the surrounding mass by the movement of a nuge.
Gases evolving from the pellet would be unable to escape and would
colléct within in cresent shaped pockets on the upper side.

Phehocrysts comprise only 4% of this rock. 'Sani@ine is slightly
more abundant than quarta and there is no plagioclase present,‘5$§hepa,
augite; and magnetite are the accqssarj minerals. The ;uéite shows
alteration to basaltic hornﬁlende, chlorite, or limenite.

The second aberrant type is found near the mouth of Murphy Creek.
This rock is bluigh-black in hand specimen (see figures 27 and 28)

'énd containsgléssy phenocrysts of sanidine, quartz and plagioclase.

- The sanidine is byﬁfar the most abundant of these. The rock is slightly
'ﬁesicular and is composed of glass shards with a highér limonite (?) ﬁ
content than any of the other tuffs. Flow structures are not as c;n-

fused as in the other rocks and compaction is more pfeminent. The

bubbles oecurring in this tuff are completely flattened and the'shards .

-54—









more perfectly aligned (see figure'29). Spherulitic structure is
more promineﬂ%wherégthaﬁ é@ééﬁhere al%hough it i§ still un-photo-
graphable. Msgnetité isitﬁe only accessory'miné;al.

This may be a bottoﬁ‘ﬁhase of a nuée ardente and has been
flattened and aligned by the overlying weight after the escape of
the gaseé.

Conclusion. — With the scanty evidenie évailabie it would be N
presumpﬁuous to indicate any more definite origin for these tuffs
thah what has already been presented. A more thorbugh search for‘
. outcrops, trenching in the covered zones aﬁd detgiled'petrographic.

stud& would probably reveal the lacking details;'
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STRUCTURAL GEOLOGT
General Statement
o .

The structuraf?geology of the ﬁ@rthern Snake River Range pre-~
sents a complex picture of Laramide thrust faulting, and associated
folding, normal faulting and ewumpling of beds. This complexity of
structure was alluded to first by Orestes St. John (Hayden Survey
| Report, 1877) who noticed a sharp reversal of beds to an overturned‘m
position southeast of Station 39, "showing what appears to be the re-
sult of great disturbance." Station 39 of the Hayden Survey was at
the top 6f the hill capped'by Nugget sandstone é;st of Pole Canyon.
The sharﬁ reversal of dip is the north limb of the fan fold (see
page 63). h

Schultz (1918) did reconnaissance work in the area in search of
phosphate and coal and says Mthe structure of this part of the range
may be more complex than it éppears from a distance." (Schultz; 1918,
p. 53).

Jackson Thrust Fault
.The Jackson thrust is the easternmost of the low angle Laramide

thrust complex. It has been traced continuously from the Hoback Basin
in Wyoming to the.Big Hole Mountains in Idaho where it disappears under
the Snake River Lava flows. The stratigraphic throw is 11,850 feet in
the northern Snake River Range, and the horizontal diSplaceﬁent is un-
e kﬁown. *

| . The Jackson thrust was named by Horberg (1938). Its age, accord-

"! o
‘pg to Eardlé& (pérsonal communlcatloﬁﬁ is lower to mlddle Eocene, dated

by i relatlonshlp to the Hoback and Pass Peak formations (see strati-
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graphy). |

Ef}idencé of the low angle of the thrust plane can be found at
the mouth of Mail Cabin Canyon, just west of Tét.on 'Pass, where an
outcrop of Aspen sandétone is found in the floor of the canyon in
the "V" formed by the eroded trace of the fault. Lubrication of the
thruét Mwas on shales of the Gros Véntre i‘ormatiox.lv, which can be found
along the fault plane on Burbank Creek.

In the development of the Jackson thrust, compressional forces
formed an asymmetrical anticlinal front which broke under continued
pressure into a low angle fault. A remnant of the Cambrian core of
this anticline forms part of the northern edge of the Snake River
Mountains,

During the thrusting the competent beds pf Madison limestone
were horizons in which imbrications of the movement took place (see
plate 3). In each instance the fblds show drag and brec_ciatiog along
the fauit. 'Behind the major faﬁlt s these imbrications becon_le increas—
ingly steeper. ‘(see figure 30). i

Originating in the Amsden formation another type of structure
appears which cénnot be described as a simple imbrication of the
Jackson thrust, although it occurred due to release of the sameb com-
pressional forces. The change in structural type would be eXpected in
the Améden, if at all, because this is the lowest incompetent formation

with the exception of the Gros Ventre formation.
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Burbank Fault

The continuous high angle fault occurring mainly within the
Amsden formation has been designated the Burbank fault by the ﬁriters,
from the locality of its discovery on the ridge southeast of Burbank
- Creek (see.geologic map). The fault is unusual in that its upper
block is a synclinal fan fold. Kirkham (1928) reports a similar fault
in the Lemhi.Range north of Bernice, Idaho.

A;vmany places along the fault therelis no stratigraphic dis-
placement to bétray its location, but the fault can be traced by other
means. Some of the criteria used in théwﬁeld to trace this fault
were 1) a breccia zone which makes resistant‘cliffs and monoliths in
many céses, 2) an abrupt change of dip from south to north coincident
with this zone, 3) repetition of formations of same dip, L) a zone of
mineralization, metamorphism, and igneous activity along this zone,
and 5) a line of springs coincident with the fault.

The amount of vertical movement’ could not be computed. The dip
of thé fault plane is greater than 60°; the stratigraphic throw at the
most is 700 feet. -

The faulting occurred during or aftgr folding which involves upper
Cretaceous beds, and before volcanic éctivity’which covers its trace in
the west. Its age is therefore post-Cretaceous and pre~volcanics. No
: closer detefmination seems possible, It is believed by the writer that
the fault is closely enough tied strucﬁurally to the Jackson fault to
consider it as the same age. » ‘ |

Mansfield (1923, p. 277) says that the folding in southeastern

Tdaho preceededvoverthrust féulting, and possibly the Burbank fault
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was formed as a continuation of the forces that developed the fan
fold, which would date the Burbank fault aé pre-Jackson fault.
Cache Fault

The Cache fault was named by Horberg (1938) and is a high angle
thrust fault roughly paralleling the Jackson thfust (see plate 2).
Movement has been in the direction opposite to that of the other—re-‘
gional thrusts, beiﬁg from northeast to.southwest. An exact age has
not been assigned to the Cache fault, but it cuts the mid-Eocene Pass
Peak formation in the Hoback Basin and so may be regarded as part of
a later phase of Laramide activity.

The Cache fault is vertical at Teton Pass and is reported by Hor-.
berg to die out shortly west of the pass where the forces were Spent
forming the Taylor Mountain anticline.

On the basis of recent evidence, this fault may continue for sever-
al miles west of the Taylor Mountain anticline. Gardner mapped a high
angle fault in the Teton River Canyon with a stratigraphic throw of
8400 feet on the east and 4500 feet on the west where the trace dis-

appears (see geologic map). The authors found ah outcrop of Aspen
sandstone at the mouth of Mail Cabin Canyon in Wyoming only 1200 feet
south of the Dinwpody formation. The intervening space was covered .
_ with river alluviu@, but represented a stratigraphic interval of 7000
to 8000 feet.

Thus, on the basis of mapping done bj the authors, and by Gardnef
(l9hh) the writer believes this fault can be extended west to Stateline
~canyoh, where the trace disappears under the alluvium of the Teton
River. | |
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. Folds

Fan fold. - Between the Burbank fault and Fogg Hill a synclinal
fan fold is well developed. As exposed, its width is one and a half
to two miles, but reverse dips of as much as 50° show it must be much
wider below the surface. Slickensides caused by bedding plane move-
ment were found on the formations throughout this syncline.

In the formation of the fold, much of the pressure was released -
through the Ankareh formation, it being nio'st.ly, incompetent shales. As
a consequence the Ankareh was tremendously thickened by the folding
(see plate 3 and geologic map). | ‘ |

Kirkham (1924, p. 31; l9é5-A, pe T1=7h4; 1927) describes several
fan fblds of both anticlinal and synclinal type occurring in the moun-
tains to the south, especially in the Caribou Range. Their occurrence
is similar, being in thrust sheets and sometimes related to high angle
faulting. ‘ | )

Anticlines on F;qgg Hill. - Fogg Hill, just south of the fan fold,
is an anticline with a small syncline in its crest. The dipg taken
were steep at all places, and it appears that much shearing accompanied
the folding as seen by the prevalence of slickensides in all horizons.
(see figure 6). |

Normal Faults

A few normal faulté were found in the area mapped. ALl of thése

strike approximately perpendicular to the strike of the beds and the

ma jor structure.

t,] Between Pol‘aﬁanyon and M:Lke Harris Creek a small graben was form-

-4
ed in- the Madlson and Amsden @oz‘mations. The block was tilted slightly
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during faulting, giving the beds in the graben less dip than the
surrounding beds. This faulting occurred after the folding and
after the Burbank fault. Thé time relationship to the Jackson.
thrust is uncertain. .

Another normal fault is farther upstream on Mike Harris Creek,
where the fault expresses an abrupt change in dip of the formations
involved. Here the upthrown side exposés overturned beds of the fan
fold, while the downthrown side retains the formations with their
normal dip. The vertical movement cannot be computed, but probably
represents many hundreds of feet.

Two other normal faults occur along in Cretaceous beds of the fan
fold élong the southern margin of thé area.

These faults are all perpendicular to the régional structures,ﬁs}
. would be'éxPected in tensional breaks closely following the compress-
ional thrusts and reverse faults. ' '

Teton Basin

The origin of the Tetén Basin (see:topographic map) from a struc-
_ tural'standpoint, represents an intéresting problem. .Aécording to
Schultz (1918, p. 69) the basin is a syncline comprising Cretaceous
and older sediments overlain by lava which is overlain by alluvium.
The west side is Bordered by the Jackson thrust, and on the east the
sediments of ﬁhe back slope of thé Teﬁon»ﬁlock dip undef the lavas.

This idea would explain.the'situation if the Jackson thrust para-
lleled the Big Holé Mountains on the west; but its trace crosses the
basin, and £he»fbrmations in the area mapped strike towards the basin

where they have been eroded away forming a straight front which marks
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the south end of the basin.

Two explanations appear possible to account for this feature.
Fifst, a line of faults across the foothills on the south may indi-
cate a fault which would make the southern Teton Basin a graben
(Schultz, 1918, p. 53). No other evidence of faulting was found. A

seaond possibility is that Pine Creek excavated this southwestern

corner of the basin to great depth during Tertiary time before the- - -

volcanics filled the basin.

~65-



.- PHYSIOGRAPHY
Physiographic Province

According to Fenneman's classification of pﬁysiographic
, prpvinées the Snake River Raﬁge is in the Middle 3béky Mountain

Province. This province is characterized by linear uplifts with a

single range cgrreSponding;usualiy to a single anticlinal uplift or

fault ‘block. The Snake River Range is one of a ehain of small rénges .
found‘along the Idaho-Wyoming border. |

o Physiographic History
The physiographic history of the region is.almgst.impossible to
work out due to the lack of distinguishable peneplains or erosion sur-
faces. It is probable thét the geheial elevation of 8500 feet which re-
presents.most of.the peaks in the area may have been an ancient surfaée.
A later erosion surface ﬁay be indicateq by the level of 8000 feet which
represents many of the divides. It is also suggeat;d that the higher
peaks may have been monadnocks onithe 8000 feot level and do not indicate
a separat§ surface. No definite evidence of eiﬁher level could be found.
| The topography of the region is ﬁostly mature and the streams are
lafgely'in the youthful stage.' The streams are entrenched approximately
1500 feet below the divides between the canyons. The two streams which are
not youthful are Mike Harris Creek and the Teton River. Mike Harris Creek
in its lower portions ié mature and has cut a valley flat. The Teton
River is also in thé matufe #tagg.having developed smail flood plains in
several places along its boursé;v |
| : | Sﬁepial Féatuges

. 'Volecanics in front'of the Jackson thrust form a decided bench across
. .’;“

Q;jtheifront of the north facing spurs. Several stream terraces, containing
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rounded cobbles of varying composition, were seen along the Teton
River.

The mouth and bottom of Mikesell Canyon are composed largely
of an alluvial fan. No stream was found in the canyon although one
was marked on the Driggs sheet. The entrenching of alluvial fans
at the mouths of Pole Canyon and the Teton River Canyon indicates a
climatic change towardvincreaspd rainfall, T

The area bet%een Smith Canyon and Murphy Creek consists of land-
slide topography developed on the Jurassic Gannett, Stump, Preuss,
and Twin Creek formations. |

Glacial Features’

No evidence of glaciation could be found within the srea. To
the north in the Teton Range there was considerable glacial activity
during the Pleistocene, but the northern section of the Snake River

Range appears to have escaped glabiation because of lower elevation.
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.
ECONOMIC GEOLOGY X
ﬁbfals

No metalliferous deposits were found in the northern Snake River
Range. However; aAmineralized zone was found which is coincident with
the Burbank fault. The possibility exists that ore minerals may be
found along this zone. Mineralization consisted of‘quartz and calcite
veins in Carboniferous (Madison and Amsden) and Jurasiic (Twin Creek)
limestones and showed two stages of mineralization. éome.of the min-
eralization t ook place &s open fillings in brecciated zones. Euhedral
crystals of quartz coptainiﬁg hematite appear as‘deep red crusts on
breccia fragments in the Amsden formation. On fresh fracture, these

breccias give off a strong sulfurous’odor;

Non-metals

vPetroleum. - Several of the:formations out cropping in the Snake
River Range are oil producers in nearby states, and others correlate
directiy with other producing formations. Production has come;from'the
Tensleep formation in’wyoming, and from the Amsden in Montana. Of the
producing fbrnmtions.of Montang and Wyoming, the Embar formation corre-
lates with the Phosphoria formation of Idahb, the Chugwater formation
correlates with the Woodside and Thaynes formations, and the Sundance
formation is similar in age to the Nugget, Twin Creek, Preuss ahd
Stump formations. The Morrison formation, an oil pfpducer of Colorado
and Wyoming, correlates with thé Gannett group.

Due to a lack of suitable structural conditions, the northern
Snake River Range appears to have few possibilities for commercial pro-
duction of petroléum. One forﬁation, the Phosphoria, is"known to pro-
duce some oil on distillation.

N
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The Fogg Hill anticline has been tightly squeezed and the fre-
quencj ofﬁslickensides suggests that any oil originally present pro—l
4 bably has escaped.

The only possible oil producing structures would be those under
the thrust plane of the Jackson thrust fault where the structure is BN
unknown and unexposed. At places it‘can be inferred to be monoclinal
or synclinal and as such could create a suitable trap beneath the gouge
of the Jackson thrust.

Coal. = Coal has béen mined in adjacent areas in two formations,
the Bear River and Frontier, both of Cretaceous age. A surface pros-
pectvpit in black carbonaceous shales of the Beaf'River formation was
visited. This prospect is near the junction of Murphy Creek and Pine
Creek, andAhad been opened by the Pine Creek Coal Company, reportedly
on a four foot bed of coal. (Schultz, 1918, p. 74). No coal was found
by the writers. Possibly a Small-amount of coal ﬁas thqré when the
prospect was opened, but was since mined out. Bear River coals are
chafacteristically discontinuous and lenticular (Schultz, 1§i8, pe 64).

' On the North Fork of Rainy Creek, Slaveljub Pintar of Driggs, Idaho,
owns a coal claim which includes two sections in the area mépped. This
claim embraces the Frontier formafion in the center of a synclinal fan
fold (see structure). Coal beds within the Frontier formation are min-
ed in the Big Hole Mountains, and are frequently reported elsewhere.
However, the formation at this point is highly folded, with slickensides
présent throughout evidencing much bedding plane movement. Under these
conditions the coal may not prove as continuous as it would in less con-

torted sediments.

-69-



Phosphate rock. — The Phosphoria formation, (see stratigraphy)
the nation's largest phésphéte reserve, croﬁs out'in the Snake ﬁivér
Range in tﬁe area ﬁapped. Much of the rich Phosphatic shale has
been fuined by smeﬁring along fault surfaces associated with the Bur-
bank fault (Gardner, 1944, p. 1). ‘ |

Phosphate of this formation is mined at Conda and Montpelier in
Bear Lake County, Idaho by the Anaconda GOpper Company. The phdsphate
rock contains from168% to 76% tricalcium phosphate and is further con-
centrated into a superphosphate for use as fertilizers by rqactioﬁ 
-with sulfuric acid. |

No phosphaté has been mined in fhe northern Snake River Range.
However, the writers visited a prospect in Coal Canyon, north of the
area in western Wyoming, where John Cluff of Victor, Idaho explored
thé‘fonnation:for coal in 1911, apparently abandoning; the venture with-
out realizing the nature of the deposit. (Schultzs 1918, p. 57). |
‘ Limestone. ; Madison limestone has been quarried on a small scale
in Pole Canyon where a kiln was operated for roasting the stonel(see
figure 31) to produce quicklime for shipment to éugar refineries;
According‘to local residents this operation was abandoned in 1940 and
has not»been worked since.

Building stones. — Two types of building stones are found near the

Teton Basin. A pink variety of welded tuff (see igneous rocks) is
quarried'just north of alternate U. 8. 20 near the Teton Basiﬁ. This
stone finds a ready'markét locally where it is used for construction of
public and private buildings. It is strong, duraﬁle, 1ight weight, and

easily quarried and dressed.
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Nugget sandstone where occurring in beds 3 to 6 inches thick is
termed "flagstone® and is used locally for chimney'conétruction.
Glarencé Brown of Alpine,‘wyoming has quarried this stone in adjacent
areas. It is a stfong, siliceocus sandstone, easy to dress becauss of
its beddlng, but finds limited use because it is generally inaccessi-
ble in this part of the Snake River Range. .

Ground Water )

The water supply furnished by the northern Snake River Range ig
the principal resource valued by the local residents. The northward
flowing streams are fed by springs occurring along the Burbank fault
zone, along the foéthills south of the Basin, and along'the divide south
of Pole Canyon. 'Th;se springs on the divide appear td have no watershed
above them of sufficient size to account for their volume of flow dur-
ing dry seasons; These springs occur in the Gannett group and the au-
thor believes them to be the result of an artesian flow across the fan,
fold, with their catchment area in the region of Fogg Hill. This would

give them a hydrostatic head of 800 feet and a larger catchment area.
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SUMMARY OF GEOLOGIC HISTORY

With the exception of the Silurian Period, sedimentation was
continuous in the Cordilleran geosyncline throughout Paleozoic time,
During Permian time vulcanism to the west of the geosyncline (Eardley,
1947) contributed volcanic material to the Phosphoria formation (see
page 25). |

In Mesozoic time the Rocky Mountain geosyncline was formed, em-
bracing the eastern half of the Cordilleran geosypcline. Deposition
~in this trough continued to the end of the'Cretaceous when'the com~
pression and general uplift of the Laramide revolution set in.

During the first phase of the Laramide revolution compression from
the southwest produced the Absaroka, St. JShn, and Darby faults. Rapid
denudation of the newborn highlands resulted in“the deposition of the
lower Eocene or Paleogene Hoback formation in the lowlands.

Renewed movement from the southwest forced the Jackson thrust sheet
over the Hoback formation and continued erosionvspregd the sandé and
conglomerétes of the Pass Peak formation of middle Focene agé€ over inter-
vmontané basins. The Burbank fault (see page 61) and northwest-southeast
trendihg folds are believed to belong to this phase. |

During a third phase of'éompression from the northeast high angle
thrusts developed and the Pass Peak formation was overridden. Of these
thrusts, the Cache (see page 62) directly affected the northern Snake
River Range. h

As compression relaxed, north-south trending block faults formed,
affecting all eérlier structures. The Teton fault is of this type, and

in the area mapped there were several others of small throw. Rapid eros-
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ion of the upthrown block formed the Camp Davis formation of upper
Miocene or lower Pliocene age. Faulting occurred in several episodes
deforming the Camp Davis formation itself. Regiohal truncation and
basin filling followed the faulting. ,,

Along fault zones, rhyolite dikes were intruded, followed by
several cycles of erosion which excavated basins below their present
depth.' Into the excavated Teton Basin, welded tuffs (see page 46) were
deposited s covering the floor of the basin and tributéry canyons.'

Renewed basin filling began, covering the tuffs with bcoalesc_ing
alluvial fans. In recent years a more humid climate has reversed the
cycle and the alluvial fans are again being eroded by the streams that

formed them.
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