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cuvary to Montrelier, Tdeh», or Cokeville, Wyoming, by wagon road.
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NOTES ON THE GECLOGY OF EASTERN BRAR LAKE COUNTY, IDAHO,
WITH REFERENCE TO OIL POSSIBILITIES, ‘

by
Virgil R. D..Kirkham

In response to repeated requests for data contcerning the ares
in question, the following compilation of the informatien on file in
the Pureau office has bheen prepared for interested persons, It r2p-
resents a correlaticn of available meterial in tne reports of the
United States Geological Survey as well as of field observations and
other data collected by the State Bureau staff.

' The twelve townships covered by these notes are located in Range
45 East, Boise M., extending from 12 South to 16 E€cuth, inclusive and
in Range 46 Bast, extending frem 10 South to 16 South inclusive. Xach
township in Range 46 is approximately four and one-half miles wide,
veing cub-off on the east by the Idaho-Wyonming state line. This group
of townships constitufes a strip extending along the Wyoming state
line from the southernriost townships described in Bulletin Na. 4, to
the Utah-Icdahe state line, ' Practically all of the townships are trit-
The
mair line of the Union Pacific system passes thrua fownships 14 and 15
Seuth, Range 46 Bast,  The farthest north township of this grouwm is
about 20 miles by wagon road from Montpelier, while the farthest south
township is abeut 20 miles distant.
within 10 or 15 miles of the above disitributing center, with one being
as near as three miles. ' |

Topogravhy

The relief,is in general rough and broken. The highest point
in-the area is Red Mountain, with am aTtitude of 8799 ft., Bear River
Valley traverses the ared with an average altitude of 6050 ft, The
only agricultural land lies ip Bear River valley and the valleys of -
tvo of"the tributaries knmown as Thomas Fork end Sheep frédek. and ‘in-
sludss approximately ‘orie<half of Townships 13 .- S14 : '
Township 12°8, and 48 Bdast, ‘and :

e T e, @

However, most of ‘the townships are

: and’ 14¢., ‘one~tliird of
about ore-seventh cf Townships 14 &End ¢

Sé@@h}fRangé'45 E;flshéépffaiSing‘add'ﬁaﬁning'aféfthé_bﬁief:induétriﬁs.
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The writer has also had the advantage of several personal con-
ferences with Dr. G. R. Mansfield, whose rionumental work on the phos-
phate &reas of Southeastern Idahe, will, it is hoped, shortly be avail-
able in the form of a Professional Paper of the U. S. Geological Survey.

General Geology.

The entire area is overlain by an extraordinary thickness of sed-
iments of both marine and continental or fresh water origin. No ig-
neous rocks are known to exist in this particular group of townships.

The forrations found here are allotted to the Permian, Triassic,
Jurassic, Eocene, Pliocene, and Pleistocene perieds of the geologic
time scale, The formations exposed, in order of age are the Phosphorisa
forrations of the Permian, the VWoodside and Thaynes formations of the
Triassic, the Hugget sandstone, the Twin Creek limestone, the Preuss

sandstone and the 8tump sandstone of the Jurassic and the Wasatch and
Salt Lake formations of the Tertiary period.

Permian Forrations,

I ~ The Phosphoria Formation.

This bed is correlated with the upper beds of the Park City ferm-
ation of other localities by the U. S. Geological Survey, and is a
merine formation. It is made up of two members, the (overlying chert"
and the "phosphate shales®, The former known as the Rex Chert is the -
conspicuous rnerber of the Phosphoria because of its extreme resistance
to erosion. Its ledges form marked topographic features. The shales,
quite to the contrary, are the softest formation in the area and are
easily removed where exposed. ’

This formation bears the rich and imnensely valuable phosphate de-
posits of Southeastern Idaho and its stratigraphy has been thoroughly
worked out by Mansfield. The thickness of the two members as exposed

in this area is about 600 ft. This formation outcrops in Townships
12 and 13 South, Renge 45 E., B. M., of this area, and is being mined

by two companies operating near Montpelier,.
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Triassic Forratio

II - Wocdside Formation. B

v UvewWia +he Phcephnria and

This forration appears-to coaformadl
is-.a marine forration. It is chis:fiy shale, varying from clive Erﬂﬁn

v - 1 (e}
to brown and including abundant lentils of impuare fussiLl e“ou% Jime
stone; a massive limestone merber sf+en anpears at the oD O the 1"orm
ation, This forration aittains 2 thickress of 1200 ft. where unerocdsa,

It outcrops, at a few places in Townehips 12, 13, 14, 15 S. R. 45

IIT - Thaynes Lirestone.

Thiz is.a narine Lormdt101 and

i5 thought to confecrmably overlie
the Woodside forwation. It coniains nass ive as vell as thinly bedded

2.

platy limestones of a bluishmbLay cnior. The weathcered surface 1is
generally buff-tan or brown in colror. ¥Tear the Dbase the formations
oepera-ly contain a gray cziey mewnker vhich aids in distinguishing the
formaticn fror the contiganus Woovdside. The limectones are so0 inpure
in rany places that the weathered surfoces are often mistakxen for
sendstones. A thicknese of 2000 ft. where vreroded has beern credited
to this forration. It cutcrops in Townships 12, 13, 14 and 15 S,R.A5E.

put its litholigic characterietics and lack of forsil Tife =uggast a
fresh woter origin. It is gererally a desply colecied red ddizh sandstiong,
containing thin layers of sand it often has a whits, coarse
grained vhase at its base and “ber at the top where the

The Nugget Sarndstore appears to overlie the Thaynes conformably
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uprer part 1is uneroded. The formation being rcre erosion resistant
and highiy colored than contiguous beds, 13 Qlite easily identified.
The £J¢LRPSS€ in this area is generelly undsr 20090 ft, and is varlable
from Mortk to South, It outcrops in townehins 12, 13, 14, 1 =2nd 16,

South, Range 45 E., B, M.
7 - The Twin Creek Limestone.
red pronlscuously over EHV northeramest tcwanships

e
-ation of the area - it iies unconLnrmabe on the
ishore which is the Eoweou merber of the Jjvurassic

3 5

1
The forraiticn is generally quite readily recognizad, consisting
principally of grevlsn, yellowish, white linestcnes, with a notatiz

splintery, pl%fey and shaiy occurrence, This formation conitains var-
icue impure, ysllow calearecus sandstones and dark oiive., compict line-
ek

atones that serve as ledze maXers Bharoushout the area, Tts thickness
will everage 350C ft., wiere it is uneroded. It is a marine formation
and outcrops in all the townshipe in question.
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VI - The PreuserSandstnne._'
_ The next member of the Jurassic series above the Tw1n Creeck Lime-,
stone is exposed at several places in the area. It is separated from
the Twin Creek limestone by a minor unconformity.

The forration is made up of fine and even grained sandstones, var-

jable tu color from reddish-gray to deep shadas of red. It is shaly

- many places and also has calcareous phases. It is about 1300 ft.
thick where uneroded, in this group of townships. The Preuss is be-
lieved to have had a fresh water origin, It is exposed in most of the

townships in Range 46 E., B. M.

vII - The Stump Saﬁdstone.

This member of the_Jura551c series has @ marine origin and is
separated from the underlying Preuss by a .ninor unconformity, It con-
sists mainly of thin bedded gray, greenish-gray and yellowish-gray
fine grained sandstones with occasional calcareous members and grits.

“Its thickness in this area varies from 300 to 600 feet where uneroded,

It outcrops throughout the Townships in Range 46 E., B. M.

Bocene Formations.
VIII - Wasatch Formation,
The Wasatch formation, of fresh water or continental origin, is
the oldest member of the Tertlary - being-allotted to the Eoceneq Its
thickness is thought to be about 2000 ft., where uneroded, : '

This formation is the moet prominent rock forriing series in the
southerriost townships. It is made up of conglomerates, breccias, and

grits, along with ash beds, sandstones and gravels,

Pliocene Formatiqgg.
IX - The Salt Lake Formation,

This formation is litholegically very similar to the Wasatch and
probably a great deal of the area fo*ﬂerly thought to be Wasatch will
prove to be Salt Lake as a result of more detailed work. Its ocecur-
rence i5 approximately that of the Wasatch and the thickness is unknown

It is non-marine and is a result of ponding, fluvial or continental de~
position, ‘



Pleistocene Formations.

‘The Pleistocene forrmaztions are hill wash, terrace gravels, and
alluvial deposits, such as cones and fans. They are scattered pro-
miscuously throughout the valleys of Bear River, Thomes Fork and
Sheep Creek. : '

Alluvium covers the valleys of the above nentioned streams and
is of recent date.

Structure of the Area,.

Little is known about the location of structures in this region,
although it is known that the Jurassic and Eocene rocks are tilted
and folded into anticlines and synclines. Insufficient work in the
area will not permit actual locations to be suggested.

The writer has observed an anticline in T. 10, S., %, 46 B.,
B. M., which enters the township in the north and western part and
exiends south easterly for an undetermined distance.

Three anticlines, one in the Nugget znd two in the Twin Creek,
enter the northern part of T. 12 S., R. 45 ., B, M.. Their general

trend is nrorth &nd south but their extent and armount of closure is
not known, '

Two sharp assymetrical anticlines in the Thaynes have been noted
in the southern part of T. 14 S., R. 45 E., 2nd the northern part of
T. 15 8., Cther tilted strata have been observed throughout the area
but no attermpt has besen mede by the writer to work out the relation-
ships. ' ' ' -

01il Poscsibilities.

' A careful examination of the structures of sedimentary rocks and
théir relations to concentrations of gas and petroleurn in many widely
separated oil fields of the world, has resulted in certain essential

conditions being recognized by geologists as controlling the accumu-~

lation. of oil and gas in rocks,., These may be stated briefly: .

A source or origin for the oil (in marine sediments).
L razservoir or containing reck.

An impervious capring rock.

A suitable structure for traepping oil or gos.

A high water saturation in the reservoir rock.

- A sufficient gathering ground for cormercial concentra-
tion,-

O B D -
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Correlation of formations with oil zrd gas producing
fcrrmations of other States.

The Phosphoria formation is believed by some zuthoritative geolo-
gists to be equivalent %o sorne razt of the Ermbar of Wyoming, which pro-
duces oil in Big Horn Basin and central Wyoming.

The Woocdside, Thaynes and Nugget forrations taken together are
tentatively correluted 25 the eguivalent of th Chugwater of Wycming
which produces oil ard natural gas in the above mentioned localities,

The Twin Creek formation of this area hﬁo been tentatively cor-
related by the writer with the Sundance ation of Wyoning because
of age relationship, position in the ge cch Polamq and litholcgic
sinmilarities, The Sundancs formation procb 2s commercial oil and nat-~
ural egas in Central V¥yoming. The ulllb formation of Montana has been
correlated with the Sundance and is credited with producing the cormer-
cial okl of the Kevin-Sunburst FLeld, and rmach of the o0il in the Cat
Creek field of Monvana,

- H, 10}

The Stump and Préuss fcrﬁa+i0ﬂq tezether have heen correlated with
the Beckwith of Wygowming and iiis in turn has been correlated by many
geologlists, with the Yorrison formaticn of Wyoming, The Morrison form~
ation produces cormercial oil ané natural gas in Shoshcone River Basin,
Big Horn Basin znd Central Wyoning. ‘

.The Tertiary beds are not correlated with oil producing beds
since they are unconformable to the underlying Jurassic formations.

Corclusions

. Comprratively little can be definitely said concerning oil pos-
sibilities in this area.

Carbonaceous shzles are known +to occur in +he exposed colurm as’
shown in the Phosphoriz., Some of these from nearby areas have yieldeg
petrcleum when subjected to destructive distillation, and the win JOree
limeetone is foirly full of fosgil life, incdicating 2 possible source
for oil., Sandstcnes for reservoir rocks are contained in the Stump and
Preuss forrations, and shales for C“p“lDU rocks are also vresent. fGood
sturctures for trmpn*ng 0il may or may rot be present, althecugh the
writer is prons to Suhpunu the latter conciusion. No +hinp is known
about the arount of water saturation or rainage since a Suudy of the
area for petroleum poesibilities has never Leen made.

The most Favorable conclusion that can be drawn is simply this;
Some of the rocks exposed in the area are marine sedimentaries of appre

imately the same age 2nd showing similar lithologic characteristics as
o1l bearing forﬂctlons in other Rock Mountain states such as Wyorming
and Liontana

Further detalled geologic work in the area weuld be necessary to
a more comdplete discussion cf the structural and other pertinent facte.
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