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PRELIMINARY REPORT CN THZ GZOLOGY OF THE
ATLANTIC CITY-SOUTH ILES IZINING DISTRICT
WYOMING
ABSTRACT
The Atlantic City-South Pass mining district is in the south-
west corner of Fremont County, #Wyce., in an area of pre-Cambrien
metamorphosed sedimentary rocks., The rocks trend northeast, dip
steeply, and have been isoclinally folded, The folds are slightly
overturned to the northwest and plunge northeast, The area 1s cut
by east-west and north-south faults. Ore-bearing quartz veins are
intimately associated with the east-west system of faults. The ore
minerals are arsenopyrite and gold., - Future development of the
district is dependent upon the recogﬁition of the relationship be=~
tween faulting and ore deposition an? the proper metallurgical

treatment of the sulfide ore. It is‘believed that under favorable

conditions a few small mines can be aeveloped.

INTRODUCT ION
Purpose

In connection with the full development of the resources of the
Missouri valley, the Bureau of Reclamation asked the Geological
Survey to investigate the Aitlantic City-South Pass district, Fremont
County, Wyos., in order to evaluate its future as a mining district,
The work on which the present report is based was started in February
1946 and continued to May 1947. Field work was started the middle
of April 1946 and terminated the end of September 196, After
Sepﬁember only part time was devoted to the study of specimens and

the preparation of the report and maps. The lack of an adequate base
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mop delayed the work and it is hoped that one will be available
for future vorke Most of the time prior to July 1, 1946, was spent
in establishing a triangulation system for control of a map to be
made by multiplex methods from aerial photographse This is a report
of recent development in the area, and a review of the geologic
work done thus fér, summarizing newAconclusions reached and their
possible bearing on future worke
Location

The Atlantic City~-South Pass mining districet is at the extreme
southeastern end of the Wind River Range in the southwest corner of
Fremont County, Wyo., about 23 miles due south of Lander (fige 1)e
Mineral deposits have been found in an area of pre-Cambrian schist
covering approximately 250 square miles (fig, 2) which includes both
the Atlantic City-South Pass and Lewiston districtse The Atlantic
City-South Pass district occupies a belt approximately six miles
wide extending from a few miles southwest of South Pass City to
Miner's Delight on the northeast, a distance of about 12 miles, and
covers an area of about 72 square miless

Access

Atlantic City is approximately 33 miles by road from Lander
and may be reached by following Us, Se Highway 287 about 15 miles
southeast from Lander at which point a new highway runs southwest
for 8 miles, From this point the road is an unimproved dirt road
which is impassable in bad weather, The dirt road runs through

Atlantic City and South Pass City southwest to about 20 miles north-

east of Farson where it meets the other end of the new highway.
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Work is progressing on the new highway, but it is not expected to be
completed until the fall of 1948, and unfortunately it passes through
neither South Pass City nor Atlantic City but runs about 2 miles north-
west of the former and about l; miles northwest of the latter. It is
expected that side roads will be built from the nearest points on the
highway to both of the townse

The nearest town served by a railroad is Lgnder, the western
terminus of the Wyoming and Northwestern Railway which connects with
the Chiecago and Northwestern Railway at Caspere The next nearest rail-
road is 88 miles southwest of Atlantic City at Rock Springs which is
on the transcontinental line of the Union Pacific Railroad.

The northwestern part of the Atlantic City-South Pass distriet
is an area of gently rolling topography which forms the foothills of
the Wind River Rangee The southeastern part of the area is flat-
lying, sagebrush-covered deserte Elevations in the district range
from 7,000 feet in the south to 10,000 feet in the northe Bench marks
at South Pass City and Atlantic City are at 7,805 and 7,68l fest
elevation, respectivelye.

The northeastern area is drained by Twin and Beaver Creeks which
flow east for a short distance and then north into the Little Popo
Agie River and thence to the Missouri River by way of the Big Horn
and Yellowstone Riverse The southeastern part of the area is drained
by Strawberry, Rock, Willow, Slaughter House, and Pine Creeks,
tributaries of the Sweetwater River, which rises in the oxtreme

western part of the area on the west slope of the Wind River Range,
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flows south around the end of this range, east along the southern
margin of the district, and continues east to the Pathfinder Reservoir
where it joins the North Platte River, The flow of the Sweetwater
River wvaries considerably throughout the year, and the lower courses
of many of its major tributaries are intermittent streamse The
streams of the northwestern part of the arca are perennial and have
a more equitable flowe

Climate and Vegetation

The winters in the mountains to the northwest are long and
rigorous with abundant snowfall; the desert region has milder winters
with little or no snowfall, The summers are hot and dry in the desert
area, and warm with plentiful rainfall in the mountains where thunder
storms are commone The Atlantic City-South Pass district lies midway
between the above two extremeses The summers are hot and dry; the
winters, long and cold with abundant snowfall,

As would be expected from the climatic conditions, the vegetation
of the desert area is sparse and consists chiefly of szgebrushe The
bottom lands along the creceks are heavily grazed by cattle end sheepe
The foothill area is sparsely trooded and has many open parks which
make good grazing land in the summer months., The mountainous area is
heavily wooded with the grazing areas rcstricted to the open wvelley
bottomse Deer, moose, elk, antelope, and bear arc plentiful and
the streams and lakes abound in troute The chief industries are

cattle and sheep ranching,



7

Previous work

Many investigators have visited the Atlantic City-South Pass
district but none spent sufficient timec to do detailed geologic
worke Much of the work was done so long ago that economic conclusions
dravn from the same work today might well be different,

In 1901 W, C. Knight.s/ gave a good account of the history of

1/ Enight, W. C., The Swcetwater Mining District, Fremont
County, Wyo.: Wyoming Gools, Surve Bulle. 5, June 1901, pp. 1=35,
1901.

the district up to that time, and in 191l Le We Trumbull 2/ published

2/ Trumbull, Le W., Atlantic City Gold Mining District, Fremont
County: Wyoming Geole Office Bull. 7, Series B, ppe 75-100, 191k,

a map of the main producing belt. Two years later the U. Se. Geological

Survey published a more detailed report by A. Ce Spencer é/'which

Spencer, A. C., The Atlantic Gold District and the North
Laramie Mountains, Fremont, Converse, and Albany Counties, Wyoming:
Ue. Se Geol. Survey Bull, 626, PPe 9-}45, 19160

included a gocd estimate of gold production up to 191, In 1926

Bartlett Q/’reviewed the work of the previous investigators and gave

y Bartlett, A. Be and Runner, J. J., Atlantic City-South Pass
Gold Tining District: Wyoming Geole. Office Bulle 20, pp. 18-23, 1926,

the results of mill tests run on orcs from the districte In the some
report Runner made a brief study of the rocks and ores and pointed out
the metamorphic character of Sponcert's diorite and the late origin

of the quartz veins, Tho most recent investigation of the area was
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submitted in 1938 by Wallace de Laguna 5/ to Harvard University as

5/ De Leguna, Wallace, Goology of the Atlantic City District,
Wyoming: unpublished thesis, Harvard Library, 1938,

a doctor's thesis in which he expanded Runner'!s work on the metamorphic
rocks and disagreed with Knight on the degree of folding in the schists,.

Acknowledgments

The writer wishes to thank Pe Ke Sims, Re So Cannon, and Helen
Cannon, whose able assistencc did much to further the progress of the
present studye Of tho many people in tho district who took an in-
terest in and aided the work the following should be specially
mentioned: Re E. Towor, Monager of the Carissa mine, through whosc
cooperation all of the Carissa mine records were made available and
who supplied many details of its past history and assisted in tho
mepping of the Carissa property; and liiss Ellen Carpcnter, C. E.
Carpentor, and Je W, Carpenter, whosc dotailed knowledge of thec area,
and the history and location of many of the smaller prospccts, greatly
expedited the work and who furnished much information concorning
mines and mine workings no longer accessiblce An expression of
gratitude is due the Ue. Se Geological Survey for permission to use
this report as a master's thesis and to the Spokane Officc of the
Survey for assistance in drafting the maps and typewriting the thesis.
The writer cspccially wishes to thank Professors Goodspced, Barksdale
and Mackin of the Department of Geology of the University of Washing=ca
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Economic considerations

The development of a mine neccssarily involves power, water, and
timber supplios and the procurement of mining equipmente There is
at the prosent time no electric power in the district nor is the

availibility of power in the near future considered likcly. Spencer EQ/

é/ Ope Oito, Pe 38.

mentions several possibilities for tho dovelopment of a limited amount

of hydroelectriec power locally, but to date none of the mining operations
has warranted the construction of such a plant. ¥ood and gasoline are
too expensive for cextensive operations. The Carissa mine in 1946 and
1947 used diosel oil which proved to bo the most practical fuel,

Timbor is not plentiful but the supply is sufficient for the
neods of the presont small scale mining in the district., If per-
mission could be obtained to cut timber in the Washakie National
Forost (fige 2), an adequatc supply would be available for almost any
future development,

Water supply for a large mining operation might present a real
problem because Rock and Willow Crocks are often rcduced to a trickle
in the summers This difficulty might be overcome by ponding woatcr
upstream in the mountains for use during the dry months of the yecr.
Enough water is thought to bc available in the arce to support scveral

moderatoly sized opcrations without pondinge Ponding of the streams
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would requirce the consent of the ranchers who own the water rights,

Spencer Z/ describes an attempt to utilize tho waters of Christina

Z/ Cpe Oito,, Pe LILI.Q

Lake for opcrating placer doposits in Rock Crock which would offer
another sourcec of water,

Mining equipment and supplies could be shipped by rail to Lander
or obtaincd at Rock Springs whoro coal mining is an important industry.

Conclusions

This report shows tho geologic structurc from the Carissa mine
cast to the Tabor Grand mince. The geology end ore dcposits of other
properties arc also briefly mcntioncds Knight's idea of folding in
the schists is substantiatede Microscopic study of a number of vein
speceimens agrees with Runner's interprcotation of a late origin for the
quartz and shows fracturing of thc quartz with the subsequent intro-
duction of arscnopyrite cnd golde Dating of the veins and the details
of ore control will have to await further investigation. Partial
study of the regional structurc suggosts major faulting and folding,
with faulting being thc controlling factor in thc dcposition of the
orc which concept agrces with De Laguna's findingse Geologic work
done so far indicatos that the distriet might bocome a moderatc~sized
producer of gold provided that cxploration is based on sound geologic

principlcs and that modorn methods of mining and milling are usede.
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GENERAL GEOLOGY

Principal features

The Wind River Mountains are composed of a central area of
pre-Cambrian crystalline rocks flanked on the northeast by Paleozoic
and Mesozoic sedimentary rocks and on the southwest by Tertiary

sedimentary rockss The mountains were elevated during the Laramide

‘revolution in late Cretaceous or early Tertiary time and the Paleozoic

and Mesozoie rocks were arched up to form a broad, northwest-trending,
assymmetrical anticline. In Tertiary time the uplifted area was
1deep1y dissected to uncover the central crystalline mass and form the
:present mountainses This period of erosion also resulted in the
ideposition of great thicknesses of sediments in the basins adjacent
;fo the ranges

On the southwest flank of the mountains the Tertiary sedimentary

rocks are in contact with the crystalline rocks ond the character

of the contact has been in disputes Branson §/’considers this

§/’Branson, E., Bs and Dranson, C. C., Geology of the Wind
River lMountains: Am, Assoce. Petroleum Geologists, Bull., vol.
25, noe 1, ppe 120-151, 1941,

contact to be the result of overlapping of the Tertiary depositse.

Fenneman, 2/’however, believes this relation to be the result of

gy’Fenneman, Ne M., Physiography of the Western United States:
MceCraw=Hill Book Co., ppe 166-168, 1931,
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faulting. Recent work by Bcker ig/ demonstrates the abundance of

10/ Baker, Co L., Geology of the Northwestern Wind River Mountains,
Wyoming: Geols Soce Americz, Bull,, vole 57, noe 6, ppe 565=596, 19L6.

faulting along the northwest flank of the range which fact tends to
support the faulting hypothesis.

The southecst end of the Wind River Range and the desert lying
immediately southeast of its foothills are underlain by pre-Cambrian
schist and graonite (fige 2). This is the aren of the report. The
rocks in the area have been mapped as the schist, hornfels and gran-
ulite unit, omphibolite, diorite, gronodiorite, aplite, conglomerate,
ond alluviume A detailed‘description of the rocks, their relative
ages and interrelationships, cnd o complete discussion of the metamor-
phism will have to await further work. Possible interpretationé de-
rived from the field work completed tc date are described belows

Geologic formations

The schist, hornfels and granulite unit (pre-Cambrian)

The distribution of the schist, hornfels cnd gronulite unit,
which underlies most of the area mapped to date, is shown on plate I.
Its topogranhic expression wveries from place to place. South of
Willow creel it forms on area of low relief; north of Willow Creek
it forms the gently rolling foothills of the Wind River Range. There
are no recognizable individual beds which form prominant outcrops or
which can be traced very far with much degree of certainty., The pre-
dominant rock types of the unit are alternating layers of schist,
hornfels cnd granulite with lesser amounts of amphibolite, The |

minerals in the schist are dominantly quartz, biotite, orthoeclase,
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plagioclase, and small amounts of sericites In the hornfels the
principnl minerals are quartz, biotite, a little feldspear, tremolite,
end chlorités Some of the schist and hornfels contain porphyroblasts
of andalusite and can be termed knotenschiefers The granulite and
amphibolite -contain quartz, biotite, tremolite, actinolite; hornblende,
orthoclase, and some andalusite ond kaolinitic material, and occa-
sionally small garnets and grains of pyrite and mognetite. Some of
the granulite contains radiating groups of amphibole which look like
sheaves of wheat. This feature is termed garbenschiefer by

Rosenbusch }l/ﬁand is so used in this report. The textures of the

- . - —

}l/'Rosenbusch, H., Elemente der Gesteinlehre: p. 108, 1910,

rocks can be termed schistose, granulose, maculose and loeally
decussates Preliminary work seems to indicate that the schist,
hornfels, ond granulite unit was originally a series of shales, sandy
shales, ferruginous shales, limy shales, a little shaly sandstone,
and possibly some impure limestone. Cross bedding is very rare.

In spite of the metamorphism which hes taken plgﬁé, many of the
original sedimentary features mey still be scen. Bedding may easily
be seen in the field; plates IX and X show graded bedding; plate XI,
oross beddinze These features plus drag folds were the criteria used
in working out the internal structure of the schist, hornfels and

granulite unit.
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The strike of the beds in the schist, hornfels and granulite unit
varies locally from Ne 100 E, to due east cnd the dips wvary locally
from 70° N. to 55° S. In o small area west of South Pass City, the
strike is nearly north and the dip is about L4O° E, The dominant trend
in the area is ¥, 60° to 80° E, with steep dips.in either direction.
Schistosity is usually parallel to the bedding or ot a small angle to
it, but locally it may meke a large ongle with the bedding., Where
mineral orientation, including orientation of the andalusite
porphyroblosts, can be observed it plunges steeply to the southwreste
The beds have been isoclinally folded with the axial planes vertical
or slightly overturned to the northwest,

The schist, hornfels and granulite unit is considered to be ﬁre-

|
Combriane For a2 mile northeast of lMiner's Delight (fig. 2) it is .

unconf'ormably overlain by the Flathead sandstone of Cambrian age.'
It is tentatively dated as late pre-Cambrian solely on the basis of
the degree of metamorphism,

Amphibolite (pre~Cambrian)

The amphibolite extends in a belt 150 to 1,000 feet wide from the
western to the eastern margin of the arca shovm on plate I and forms
conspicuous shiny black outerops along most of its length. Topo=-
graphically it forms a prominent ridge in seotions 1 and 15, As it
deoreases in width to the west, its topographic expression becomes
progressively less markeds. The dominant minerals of the amphibolite
are tremolite, hornblende, cctinolite and plagioclase, lesser amounts
of biotite, quartz and andalusite, and locally, some magnetite,
muscovite, calcite and sericites Megascopically some of the amphi-
bolite appeurs to have an igneous texture but all the specimens ex-

amined microscopically have metamorphic textures. The amphibolite
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is dominantly schistose and locally decussate and diablastic
with a slight gorbenschiefer development in places. Of six specimens

studied by Runner 12/ one was described as being of undoubted igneous

—

12/ Bartlett, A. B., and Runner, J, Je, Ope cit., p. 20.

origin, another of probable igneous origin, one of possible igneous
origin, and the remaining three as being almost certainly derived
from impure limestones In the east half of section 15, there is a
zone in the center of the amphibolite which is ocomposed solely of
actinolite and calecites Field relations seem to indicate that at
least in part the amphibolite has cross cutting relationships with
the schist, hornfels and granulite unit and may be o dike, This
apparent relationship, however, may be the result of the irregular
margin of a metocmorphic zonc rather than the result of intrusion.
An interpretation by the author will have to await further field and
petrographic investigation.

The schistosity in the amphibolite is essentially parallel to that
in the schist, hornfels and granulite unite. ©No pronounced mineral
orientation vams observeds The age of thc amphibolite is considercd
pre-Cambrian as indicated by its mctamorphism and schistosity and it
is believed to be contemporaneous with or younger than -the schist,

hornfels and granulite unit,
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Diorite and Granodiorite (pre-Cambrian)

The rocks here called dioritec ond granodiorite look like igneous
rocks in hand specimen and were so mapped in the fields Under the
microscope, however, they show no igneous textures and are in reality
metamorphic rockse Both could be called granulitess Because the
presont investigation has not progressed far enough to state def=-
initely the genesis of these rocks or their perccntage compositions,
and becruse diorite and granodiorite were used by De Laguna and are
widely used in the area, it is thought best to retain these terms
for this report,

gigﬁiﬁg.--The rock mapped as diorite lies in the southeastern
quarter of sections 16 and 17 and in those places forms the northern
limit of the area mapped (pl. I)s Its outcrop does not form prominent
topographic featurcs and in section 17 its prescnce is mapped on the
‘basis of floats In hapd specimen it is a fine-textured, gray rock
showing a vague lineation and whet appear to be feldspar phenocrysts.
Microscopically the minerals in it are seen to be hornblende, plagio-
clase, orthoclase, and quartz, and minor amounts of biotite, sericite,
kaolinitic material, and andalusitce The microscopic texture is
granulosc with feldspar porphyroblasts which show micropegmatic
intergrowth with quartze. Some epidote has developed along a set of
northwest trending joints. Conclusive evidence for dating the

diorite is lacking, but it is believed to be pre-Cambrian.
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Granodioritee.--Granodiorite crops out in two boss-like bodies

in section lj. There is another granodioritc body in tho central
part of scction 20 immediately north of the amphibolite, but it is
too smnll to be shovm on plate I, The casternmost body forms a bare,
slightly iron-stained, rounded hill. Thc other two outerops are in-
conspicuouse Megescopically the granodiorite is a light-colored,
medium~-grained, moderately metamorphosed rock with an igneous
appcarancce Microseropically, however, therc crc no rclict igneous
textures in the spccimens examined, and the specimens show siceve and
maculose structure and the dovelopment of porphyroblastses The
minerals present are quartz, orthoclasc, sodic plﬁgioclase, biotite,
hornblende, and a little sericite, kalonitic meterial, pyrite, and
limonite, Two of tho specimens collccted from near the margin of
the largest body are extremely finc-grained (.03 to .06 mm.) and are
composed of quartz and albitec with a 1little sericite and keolinitic
materiale Iiluch of the quartz shows wavy extinction indicating
dynamic metamorphisme The crosscutting relation between the grano-
dioritc and the amphibolite and the schist, hornfels and gronulite
unit suggests an intrusive origin for thc granodiorite, but the
absencc of rclict igncous textures, coupled with the metambrphic
character of the rock microscopically, casts doubt on this inter-
protation. Final interpretation must await additional field and
petrographic works No schistosity nor mincral oricntation was ob-
served in the granodioritos Two scts of joints, ono striking

Ne 50° - 70° E., the other N. L40° W., and both dipping steeply are
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prominent., The joints and their intersections appecar to have had
some control in the localization of the orc at the Mary Ellen mince
The granodiorite is believed to be pre-Cambrian and because of its
structural relations to the amphibolite is youngor than tho amphibolite.
Aplite (post=Permian)

A fow coarsc-grained (2 mm. f) aplitc dikes werying in width from
one quarter of an inch to 8 feect form inconspicuous outcrops south
of Willowr Creck in the southwest quarter of section 26, the northwest
quarter of scetion é?, and the northeast quartcr of scetion 28. Their
strikc varies from Ne 10° W, to No LO° E. The dikes which strike
Ne 10° W, havc an almost vertical dip whereas those striking N. LO° E.
dip about 25° MW, The former occur in fault zones and the latter
apparently along joint planess The aplitc vms not examined micro-
scopically. The dominant mcgascopic minerals are quartz, feldspar,
and muscoﬁite in that order of abundancce Tho middlc portions of the
vider dikcs are often pegmatitice Almost cll the larger dikes exhibit
o crude zoninge The margins arc dominantly muscovitec; the central
portion has a halo of foldspar conccntration arocund a corc which is
practically all quartze In onc casc & fow ovoid, glassy fecldspar
erystals onc by onc and a half inches in sizc were observed ncar
the margin of a dikes The contacts with tho cnclosing schist,
hornfels and granulitc unit are sharp and frequently the rock adjacont
to the dike is marked by a slight silicification and concontration of
course biotite erystals. Structurally tho dikes crosscut the schist
except for o few apophyses which show sill-like relationshipse

Furthor work may show that the dikes are replacement pegmatitose The
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dikes arc transceted by cast-west and northwest trending fractures
along which the south side has beon offset to tho caste In most
cases the offset is a matter of a few inches but onc five-foot offsct
vwas observed. Somc of thesc fractures cre filled with dark—coldred
quartz veins which contain brovm and black tourmalinee Subordinate
fractures commonly arc found parallel to the walls of the dikcse A
schistosity parallcl to that of the cnclosing rocks and approximately
parallcl to the strike of the fracturcs which offsct the dikes is
moderately well developed in a few plceese One of the dikos containced
two inclusions of schist whose margins have been alterode The occur-
rence of the dikes in north trending faults which cut the amphibolite,
dates the dikes as post amphibolite cnd also probably post grano-
diorife. Tho dikes arc tentatively dated os post-Permione
Conglomerate (Tortiary)

Conglomerate, probebly the Becaver Divide conglomeorate of Nace,
bounds tho southwestorn margin of the arca mapped cnd a small pateh
of it occurs in scctions 16, 20, ond 21 (ple. I)s It forms practically
no outcrops being cexposed mainly in pits cnd a woshod-out roade The
maximum thickness recorded is about 50 fcet which was observed in a
shaft north of thc roed in section 164 Plote VIII shows a cross
seetion of the conglomeratc on the Carissa propertye Tho conglomerate
is poorly consolidated ond conteins cngular and sub-angular, flat
boulders and cobbles of basic and ultra-basic igncous and/or mota-
morphic rock in an arkosc sand matrixe It is horizontally bedded

and unconformably overlics all of the rocks prcviously describoede
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On the basis of lithology it is tontctively corrclated with Naco's‘EZ/

13/ Nacc, Re L., Geology of the Northwest Part of the Red Desert,
Sweetwater and Fremont Counties, Wyoming: Wyoming Gcole Survey Bulle

27‘ Pe 32, 19390

Beaver Divide conglomerate of lower Oligoconc agee. The exposure
deseribod by Nace in tho west part of scce. 2, T. 26 N., Re 101 W.,
was examined and appears to be identical with tho exposurcs in the
vicinity of South Pass City and the Carissa mince
Alluvium (Quaternory)

The wvalloy flats and strcem bottoms arc covcred with horizontally
bedded Quarternary alluvium which unconformably overlics the rocks
previously describcde

Structure of the pre-Tertiary Rooks

Gencral faturecs

The accompanying geologic map (ple I) shows that most of the
structural featurcs have a prevailing northcast trend although a few
faults trend from northwest to a littlec east of north, Folding is
the carlicst rccognized type of doformation and was followed by two
periods of faultings Doformation of thec rocks produced schistosity
and linoar features, The most constant structural characteristic in
the region is the northeast plunge of the lincar features. This is
best defined by the lines of intersection of the bedding with the
axial planes of drag foldse. The major structural fcature of the area,
which is shown in cross-section A=-A! of platc I, is an anticlinorium
slightly overturncd to the northwest flankoed by two synclinoriae The

anticlinorium exis, which plunges 35° to 50° N, 60° to B0° E., lies
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. near the minor anticlinal axis which cuts tho line of cross scection
just south of the road in scction 27. The regional structurc as
dicgromatically illustrated in plate XII is similar to the structurec

deseribed by Balk 1/ in Dutcicss County, New Yorke

lh/’Balk, Robert, Structural and Potrologie Studics in Dutchess
County, Now York: Geole Soce America Bull., vole L7, fige L, pe 703,

1936,

Folding

The two most important criteria for working out the folding in
the schist, hornfcls and granulito unit arc graded bedding and drag
folds, and occasionally cross bedding is sufficiently well prescrved
to be usode The drag folds are small, ranging from less than an inch
to about a foot in amplitudo, and are the only focture megascopically
visible in fresh spocimense Tho plunge of their axos and attitude of
their axial plones wore used to interpret the regional structurece

Cross bedding and graded bedding are covident only in outcrops.
where weothering has accentuated thome In graded beddiﬁg the grain
size of the rock is so small ond tho size weriction within a single
bed so slight that close scrutiny of a treathered surfaco is nceessary
to dotect ite The wvariation in grain size is from coarsc at the
bottom to finec at the top and in cvery caso has checked with the
intorpretation of structurc arrived ot by using drag foldse As showm
in plate IX, the variation in the size of the larger allogenic grains
from bottom to top of a bed is only from 0.,28 to 0.08 mme Microscopic
examinations showed that some of the larger grains in the coarse,

bottom part of the beds are authigenice It is believed that their
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growth was possible becausc of the greator permeability of the coarse
part of the bed and the resulting more rapid circulation of solutions
from which material was depositeds Even though scme of the present
coarseness of grain size is the result of the development of mineral
grains in situ, it is possible to use this feature as a reliadble
indicator of structure for it is probably the result of an original
coarseness of grain size.

In many places more than one cleavage was observeds It was.
found that cleavage could not be used as a reliable indicator of
structure and only in cases whore clecavage agreed with already known
structure was it used to obtain the plunge of the axis and the
attitude of the axial plane of the folds Schistosity is moderately
well doveloped throughoﬁt the area except in thc more massive,
coarser-grained bedse it has also boen developed in the amphibolites.
In most cases it is essentially parallel to the beddinge Both the
schistosity which parallels the bedding and fracture clcavage which
transects it are warped and faulted locally. This feature, co&pled
with the presence of more than one clecavage, is interpreted as
indicating more than one period of deformation and probably a change
in direction of tho deforming forcess

In general, the beds of the schist, hornfels and granulite unit
strike northeast and dip steecply either side of veorticale Thoy have
been folded into a series of asymmetrical, isoclinal folds which are
gently overturned to the northwest, The fold axcs plunge 25° to 50°
Ne 60° to 80° E., the most usual plunge being 4O° Ne 65° E. A mineral

orientation can often be observed in the schist on the flanks of the
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folds and is best displayed by hornblende and elongated feldspar whose
direction and amount of plunge is variable but is dominantly steocp
to the southwests This is the orientation to be expected in an over=-
turned, isoclinal fold plunging gently northeast in which adjacent
beds have slipped past one another in the process of being folded,
South of Willow Creek in section 35 the axial planes of tho folds are
essentially vertical but ovorturning to thc northwest incroases
progressively until the large fault near the northern margin of plate I
is reacheds Immediately north of the fault thec beds in the schist
dip north and have not been overturned, North of this the structure
in the schist is not well known.

The attitude of many joints was moasured, but with only a few
exceptions, no intelligible interprctation can be maae. One sct of
prominent joints which strikes northwest and dips stccply southwest
might, in the light of the knowvm structurec, be interprcted as AC
joints which form normal to the plungec of foldse Jointing, however,
could not be used to work out the structurce. In the granodiorite at
the Mary Ellen minc the ore decposits appear to be controlled by
Jointinge

The complete intorpretation of the folding in the vieinity of
South Pass City must await additional field worke The schistosity
in this arcea is highly devecloped and is essentially parallol to the
bedding. It strikes a little cast of north and dips about h5° E.
Good oxamplos of graded bedding indicate that the folds arc greatly

overturned to thoe northwest,
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Faulting

In the arca shown on plate I thore are two dominant fault
systems, onc trending from a little north of east to northeast; the
other, which is younger, striking slightly east or west of north.
Both systems dip nearly vertically. The most promincnt fault in the
area is the one just north of tho amphibolite in scctions 1l and 15.
This fault commonly has a minimum width of 100 feet but locally may
be much widere. It was from this arca that the mylonitec of plate XIII
was obtaincde In many places this fault zone is filled with 50
percent or more quartz and is iron~ and copper-staincd.

In many placcs movement has taken place along the plancs of
both the schistosity and the fracturce cloavage with the offsot
indicating that the south or overriding side moved northe This typo
of movement indicates that the ovorturncd folds might pass into high-
angle reverse faults, and thore is evidence in some of tho faults which
tends to indicate that such a transition has taken placc locally,

Tho woestward extcnsion of this fault is not definitely identified
but is belicved to have been displaced by a fault of the north-south
system and to continue south of thc Carissa minc as shown on plate I
The prescnco of mylonite north of the Carissa mine in scetion 20
casts some doubt upon this interpretation, The fault zone is wide,
however, and is !mown to have many faults branching from it so that
thesc two seomingly separatc zones may rcprosent diffcerent branches
of the same fault enclosing the Carissa mino between thems Tho

ocastward extonsion of the fault is known to ecxtend beyond the areca
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of plate I, through Atlantic City, across Rock Crcek and over tho
hill a milo east of Atlantic Citys. It is belicved that this fault
can be traced eastward to the Palcozoic rocks and prodably joins the

fault mapped by Condit lé/’farther to the easte This relationship

15/ Condit, D De., Phosphate Deposits in the Wind Rivor Mountains,
Near Tander, Wyoming: U. S. Gool. Survey Bull. 784, pe 17, 1924.

is indicated on figure 2, Condit shows an offset of threc miles

along the fault with the south side moving oaste Evidcnce in scctions
1} and 15, particularly northwest of the Mary Ellen mine, indicates
the samc dircction of movement with the south side moving northoast
and up at an angle of about h5°. This direction of movement coupled
with the easterly dip of the Paleozoic scdimentary rocks would
exaggorate the apparent horizontal movemeont of thc Palcozoic rockse.
The true heave is more likely of the ordor of one and a half milos,

If the large fault in scctions 1 and 15 is the same as tho ono
mapped by Condit, then a large part of the movement along it is post=-
Permian for Condit's fault cuts the Embar formation and youngcr rockse
However, it is believed that the faulting was probably initiated in
the pre-Cambrian at the time of the folding and thet the post-Permian
movement represents movement along an alrcady established zone of
weaknesse The importance of this possibility is pointed out under

the heading, ORE DEPOSITS.
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Throughout the area many smaller faults occur which are sub-
parallel to the fault described above. Although the direction of
movement along most of them is not known, it is thought that the
south side moved up as is the case in some of theme This agrees with
the idea of overthrusting from the south as stated in the section on
foldinge

The north-south fault system cuts the east-west fault system
and is therefore youngere Faults of the former system offset the
amphibolite as sh&wn on plate I. The maximum width of these fracture
zones is about 300 feet, and it is along them that the aplite dikes
described above occur. The positions of the two main faults of this
system in the unmapped portions of sections 22, 23, 26, and 27 are
not accurately knowne As indicated by drag of +the bedding the east
side of the eastern one moved south but nothing can be said about
the amount of movement., In the south central part of section 1k
much silification and epidotization has taken place along the faulte

Neither Spenceriié/ nor De Laguna }jy’mapped the northwest trending

lé/ Ope cite., pl. I.

17/ Op. Cit., pl. I.

fault which is shown on plate I passing through sections 15, 22, and
27+ Although the portion of section 22 through which the fault
~passes has not been mapped, the present evidence seems to necessitate
the presence of such a fault, The two faults shown in the northeast
quarter of section of 27 were actually observede The fault in the

southwest quarter of section 15 is covered, therefore it is represented
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on plate I by a dashed line, One indication of the presence of a
northwest trending fault at this locality is the abrupt termination
of the amphibolite. Another indication is the slight drag exhibited
by the amphibolite and the curving, also believed to represent drag,
of the anticlinal and synclinal axes which lie immediately south of
the amphibolite. There appears to have been a horizontal displacement
on the northwest trending fault of about 1,800 feet, the west side
moving south with respect to the east sides If a reconstruction is
made using 1,800 feet horizontal displacement, it is seen that the
amphibolite on opposite sides of the fault lines up reasonably welle.
Using the same displacement the curved anticlinal and synclinal axes
on opposite sides of the fault also line up fairly well, The same
may be sald of the portions of the main east-west fault which lie
on opposite sides of the northwest trending faulte Therefore the
mapping in this locality of a northwest trending fault is probably
warranteds Since the amphibolite, the main east-west fault, and the
axial planes of the anticlines and syncline dip nearly vertically,
it was not‘considered necessary in making the reconstruction to take
into consideration possible vertical movement on the northwest
trending fault,

Mylonitized zone.--Petrographic work has demonstrated the

presence of mylonite in the northeast trending fault zone in

sections 1} and 15 along the northern edge of the area mapped

(ple I)e In hand specimen the rock is not sufficiently different
from the schist, hornfels and granulite unit to be mapped separately.

Iwo specimens from the northeastern part of section 20 are also
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believed to be mylonite but the area will have to be examined again
before the fault zone can be mapped accurately, In a few places
the mylonite zone is indicated topographically as a sag, and every=~
where it is a zone of practically no outcrop covered with small
rhombic pieces of floats The total thickness of the zone is unknovme
Megascopically the mylonite is very fine-grained, massive, and slightly
lron~-staineds Little or no schistosity is evident. Mieroscopiocally
the minerals are seen to be quartz, hornblende, feldspar and perhaps
the amorphous glass pseudotachylyte with lesser amounts of chlorite,
sericite, pyrite, limonite, and a little calcites The feldspar
and calcite occur as incipient porphyroblasts; the hornblende is
elined; chlorite occurs in fractures; and all the quartz has
pronounced undulatory extinetion. These features, coupled with the
development of cataclastic structure and the field occurrence of the
rock definitely prove it to be a mylonite (plate XIII)e A specimen
from the northeast quarter of section 20, showing extremely fine
color banding in hand specimen and composed entirely of quartz
which shows vague optical alinment, is believed to be hartschiefer,
In addition, there is an alinment of a mineral of high relief:
which is too fine to be positively identified but which may be garnete.

A prominant outcrop of quartz-hematite fault breccia occurs in
this same fault zone in section 15 just east of where the road crosses
Big Hermit Creeke. In this rock, quartz fragments with wavy extinction
are comented in a hematite matrix which also contains some limonite

and a little arsenopyrites
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Amphibolite and granodiorite

The structural relation of the amphibolite to the enclosing
schist is not entirely clear. It appears to be concordant with the
bedding in the schist, but in detail there is some evidence of a
slightly crosscutting relationshipe Detailed mapping of a few well-
exposed'areas and petrographic study should disclose the correct
relationshipe. The amphibolite is cut by both the east-west and northe
south faults and schistosity has been developed in it parallel to that
in the schist, hornfels and granulite unit. Linear features of the
amphibolite have the prevailing north-east plungee

The grénodiorite crosscuts the trend of the amphibolite and the
bedding in the schiste Little or no schistosity and only minor
faulting is evident. There are two prominent sets of joints, one
trending Ne. 50° to 70° E. and the other Il 4LO®° W, Both are vertical
and the former is the more prominant of the twoes The little faulting
that has occurred is localized along these two trends.

Relation to ore deposits

The main control in the localization of ore has beon faultings
Folding has played a part only to the extent that there may be a
small amount of ore along overturned sides of broken anticlines. This
possibility is suggested by the abundance of quartz float along the
north side of an anticline as shown in the southeastern corner of
Plate III, Evidence cited under the section ORE DEPOSITS indicates
that the ore is associated with late faulting and. is localized near

zones which have been the site of a great deal of recurrent movement,
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Geologio history

Lack of sufficient information allows only the briefest statement
about the geologic history of the areae In late pre-Cambrian time,
a great thickness of shale, ferruginous shale, sandy shale, limy shale,
a little shaly sandstone, and possibly some impure limestonec was de-
positeds These sediments were then folded by compressive forces and
the east-west faulting was probably initiated at this time, After the
folding the granitic cors of the Wind River Range was emplaced and the
amphibolite, diorite, and granodioritc may reprcsent late manifestations
of the batholithe It is possiblc that the ore was formed immediately
after the formation of the granitic rocks but, as discussed below, it
may be of much later origine Next followed a long perioéd of erosion,
then subsidence of the area at the start of Cambrian time, and the
deposition of the Palecozoie and Mesozoic rockse In late Cretaceous
or early Tertiary time the area was elevated with renewed east-west
faulting probably occurring at this time or somewhat carliers Sub-
sequent to the east-west faultinz the north-south faulting occurred,
and the fractures were later filled with the aplitc dikes. Post-
Cretaceious crosion has unroofed the broad uplift exposing the granitic
core and forming the prescnt mountainse The dating of the faults
and the ore is tontative, =znd the above is offered only as a possible

explanation,
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ORE DEPOSITS

History and production

The history of the Atlantic City-South Pass district prior to

1901 has been previously covercd by Knight 18/. Spencer 19/ gives

- —— a— . e ara———

18/ 0p. Cito, Pos 6, 1901.

19/ Ope Cit., pPe 23, 19160

an account of thc district for the years 1901-1l} together with a
summary of the work by Xnighte The early history is mentioned by

De Laguna 20/ who slso gives an account of the major activities from

20/ Op. cite, ps 108, 1938,

191 to 1936 A summary of De Laguna's information plus morc detailed
and later information is given belows,

From old records the Beck Mining Company is knovm to have operated
the Duncan mine from at least October 1911 to the ond of 1913 and
produced approximately $41,000 during that period, The mine is re-
ported to have closed because of poor managemente In 1924 tho
Golden Gate Mine and TimbcrACo., a subsidiary of the Homestake liining
Coe, Lead, S. Dake., did some work on the liidas property just north
of Atlantic City and outside thc area described in this reports A
fire which destroyed the entire plant put a stop to thc work. Deavel-
opment was not resumed becausc the tonnages blocked out werc said to
bo too small to intorest the Homostake Mining Co. Lessees are reported

to have produced about $50,000 from this property in 1934« Undoubtedly
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the most successful operation in the distriet was that of the Es Te
Fischer Coe From 1933 to 1941 the company minod a placer deposit
on Rock Creek below Atlantic City and during that time produced a
little more than $400,000,

With the end of the war in 1945, intercst in gold mining revived
and during the summor of 1946 three propertics were actives Lessces
shipped a few tons of orc from the Duncan mine which assayed several
ounces of gold per tone. At the Midas mine lessess rchabilitated
one of the old adits and medc preparations to start development in
the summer of 1947. The most extensive rocent work in the district
is at the Carissa mine, which is being doveloped by the Miea Mountain
Mining Co., Salt Lake City, Utah, with Ray Ee. Tower as the minc
managers With the oxception of the Homestake Mining Cos., this is the
first time that a company with adequatc financial resources and a
knowledge of lode mining has madc a concerted effort to develop one
of the mines in the arcae A 100-ton cyanide mill cquipped with dicsel-
slectric power was constructed and the mine was rehabilitateds In

March 1947 21/ the mill was treating 30 tons of ore a day averaging

21/ Tower, Re E., Personal communication, 19L7. -

just under $12400 per ton. Some metallurgical difficultics wore being
experienced, but it appeared that these would soon be corrected and
expcectations were that the mine would soon be producing 100 tons a

day of $12,00 rocke
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Tho milling problom has bcen the principal reason for tho slow
development of the arca although litigation involving many of the
propertics of the arca and mismenagement have contributed to lack of
developmente In the ocarly days the prospectors mined the oxidized
outcrops and abandoned the cloims when the veins had been worked down
to the unoxidizcd sulfide zonoe It is thought that modern mining and
milling methods can successfully trcat the arscnopyritc ore bodics,

At the prescnt timec it is not expcetced that the district will ever be=-
come a major gold distriet but perhops as many as four moderately sized
operations could be dcvclopcda

Records of early production from the arca arc lackinge Taking

all factors into coneidcration, probably Spencor 22/'made the best

22/; Opo Cit., De 27, 1916.

estimatc:of total production up to 1916; De Leguna accepted his figure
of $1,500,000; and the writor is inclined to do likewisece Production
to 1938 was cstimated by Dec Laguna to approach $2,000,000. The writer
estimates that tho production to May 1947 is probably slight in cxcoss
of 32,000,000, This figure includecs production from the Miner's

Dclight and Lewiston arcas which arccs arc not covered in this reports

General geologic features

All the ore deposits shown on platc I occur in fault zonecs and the
largest ore bodics found to date occur in the arcas of most intense
fracturinge With the exception of those at the lMary Ellen and Empire
Stato mines, all the orc-bearing fault zones strike northeast and dip

approximately vorticallyes The width of the fault zoncs varies from
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less than a foot to over 100 focte To date, however, tho principal
orc bodies have becn found in modium~-sized faults adjacent to large
faults rathor than in the latter. The large fault which crosscs the
northern part of plate I can be traced several miles, but many faults
cen not be traced more than 1,000 to 2,000 fect,s The faults and veins
within thc larger zones branch and split, giving risc to multiplo,
sub-parallcl, brecciated zones and veins,

In addition to being breeciated tho fault zoncs contain discon-
tinuoﬁs quartz veins which range in width from a fraction of an inch
to 10 fect or moree A fow of the wider scetions of the large foult
contain up to 80 percent quartz, “ut little or no orc has been found
in this faulte Most of the orc-bearing vcins are from 2 to 6 foeet
widee IJo individual quartz vein is very long, thc maximum length
observed being about 50 fecte Within the vein zone veins overlap onc
another in en cchelon fashion resulting in longor ore zones; at the
Carissa, one oro-bearing vein zone has been tracced more than 1,000
fecte

The ore shoots are lenticular bodics which range from a few inches
to about 6 feet in widthe In a fowr cascs shoots 12 and 1l feot wide
have becen discovereds Most individual shoots arc short, but onc at
the Carissa is at lcast 200 fect long, and the Mary Ellen shoot may
have a length of nearly 600 feete There is little reliable information
on average gradc which varies from minc to mine, .and from stopc to stopo
within individual minese OCrc being mined at the Carissa mince in March

1947 avoraged just under $12.00 a ton.
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If sufficiont quartz and sulfide minerals are in the fault zono,
it may form a prominent iron-stained outcrops otherwise the zone tcnds
to be inconspicuouss Underground within the fractured zone, the quarta
vcins have a lenticular shapes

The type of cnclosing country rock appcers to have little influonce
on the occurrence of ore, for oro is found in thc schist, hornfols and
granulite unit, in the amphibolite, and in the granodiorite. Adjacent
to the veins the wall rock has boen silicificde

The mineralogy of the veins is simplce Quartz is the ganguc
mincral, and, in a few placcs, tourmaline occurs both in the quartz
and in the wall rock. In thc spcecimens cxamined for this roport,
tourmaline was obscrved most frequently in the well rock although

"black quartz" is reported 23/ to be rather common and owes its color

—

23/ Sponcor, A C., Ope cite, pe 32, 1916

to the prescnce of tourmelince Megascopically, the umweathercd quartz
is white, visibly fracturcd, cnd contains arscnopyritc and occasionally
gold and pyritees Locally thore may bc a littlc limonitc staine Tho
weathercd outcrop of quartz, containing abundant sulfidcs and arscnidcs,
is cellular and limonite-staineds Voins which do not contoin ore
minocrals do not change appreciably on weatherings In cascs where the
colls in the rock show a determinablc shape, they appecar to be casts

of arscnopyritce Spencer gé/’identifiod scorodite (F9203.As205.hH20)

2ly/ Ops cite, pe 32, 1916,
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in spceimens from the Carissa minc, and much of the limonite-like
material may bc scoroditcs The coarser picces of gold are scen to
occur along fractures in the quartz,

iiicroscopically the quartz shows microbrecciation, mortar
structurc, cnd stroin shadows (ple XIV); all arc indications of
dynamic mctamorphism. The individual grains have sutured borders,
contain inclusions, cnd in somc cases rclict schistosity is preserved.
The quartz can bc scen to have rcplaced the country rock, and the
replacemcnt has teken placo most rcadily along the subparallel élanes
of schistosity and along fracturose Unaltered inclusions of schist
occur in thc veins with the schistosity still parallel to that of
the enclosing rockse The arscnopyritc occurs botween the grains of
end along fractures in the quartz and replaces ites No cvidence of
the filling of opon fracturcs was obscrvede The arscnopyritc shows
sicve structure, and much of it is surrounded by o black opaquc rim
which is probably an alfteration product of the arscnopyriteces The

gold also occurs along fractures in the quartz and replaces it. In

‘the one polished thin-scetion in which gold was bbscrved, its rclation

to the arsenopyrite is not cvidents It is belicved to be, at loast
in part, later than the arsenopyritce Some of the gold also has a
black opaquc rim around ite This coating has causcd metallurgical
difficultios as discusscd later under the Carissa mines The para=-
genesis 1s, first quartz, then arsenopyritce Gold was depositod
cither contcmporancously vrith the arsenopyrite or a little later,
perhaps bothe Neithor tho arscnopyritce nor the gold is fractured

so probably thoy arc younger than the last faulting.
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Herctofore all the workers in tho districet heve considered the
oro to bc of pro-Cambrien agee Howover, if the large cast-west fault
conncets with the fault mappod by Condit, most of the orc is ..t lcast
post-Pormian in agee. Although the ago of the orc is still in doubt,
there appears to be an cxcellent chancc that much of it will be found
to be post-Permiane

The causes for the locelization of orc shoots zrc not thoroughly
understood though cxplanations can be offcred for scveral bodics; It
appears that fovorablce places for the localization of ore arc the
interscctions of veins or fault zones and zoncs of rccurrcnt fracturing
near arces of major faulting.

On thc basis of structural rclations, mincralogy, texturec, and
mechanism of formation, thc deposits arc classcd as hypothermale It
is believed that the major faults of the region scrved as channel-
ways along which orc-forming solutions rosce Tho solutions permecated
the country rock along subsidiary fracturcs and deposited most of the
orc mincrals in favorablc arcas rclatively ncar che main channclwayse

Futurc dovclopment

The future development of the aren is depondent upon the recognition
of the intimate rclationship betircen faults and ore cnd the disoon=-
tinuous, branching, cond sub-parcllcl naturc of the veins within the
orc zoncse In thc development of any one minc, the walls of the stopes

and the interscction of faults and veins should be thoroughly cxploreds
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Recent cxpericnce at the Carissa mine and mctallurgical tests

conductcd by tho Ue Se Burcau of Mincs 25/ show that grinding to

25/ Leaver, Ze S., Woolf, J. A., and Tovme, As P., Gold=-Silver
Orc from South Pass City, Atlantic City Mining District, Wyoming:
Us Se Burcau of Mines, R.I. 3629, p. 87, 1942,

about 100 mosh followed by cyanidation and 48-hour agitation, is the
best method for troating the sulfide orc, Horctofore flotation has
been tricd unsuccessfully and has contributed to the failurc of provious
operationse

Finally, the availability of electric power ot low rates would
permit the profitabtle mining of lower grade ore and allow the development
of properties not opcrable under present comditionse The completion
of the new highway will increase the nccessibility of the area and
further improve operating conditionsa |

Tt is believed that under favorable conditions a few small mines
can be developed,

Mine descriptions
Carissa mine

History, develovment and procductione--The Carissa mine is in the

northwest quarter of section 21 and is shown on plate I, The ore de=-

posit was discoversd on June 8, 1867, by He Se Reedalls Spencer 26/

26/ Ope cits, 2L, 1916,

states that the following winter "by crushing quartz from the lode in

a hand mortar and by washing detritus from the lode", the miners
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"extracted nearly $9,000 in gold." He further states:

"Between April 20 and July 1, 1869, L8O tons of ore, averaging
8,7,00 a ton, was treatede The rock crushed came mainly from .the
Carissa lode=--=-+ The Carissc appears to have been idle from about
1873 until 1900 or 1901, when it was acquired by the Federal Gold
Mining Coe In 1901 the shaft was sunk to 300 feet and somewhat later
to 387 feet, but the depth of the lowest lecvel at present is 360
feets The rccorded production during the period 1902 to 1906 is
about 2,800 tons of ore that returned a total in gold and silver of
somewhat more than $25,000, The bullion produced was about 0.8L5
fines Since 1906 no mining has been dones For several years the
mine has been kept free from water so that the workings might be
available for excmination. The shaft is about 387 feet deep and
the workings extend along the vein for about 750 feet. There are
five levels, with horizontal worklngs below the first level amounting
to nearly 2,600 feet,"

About 1932 the American Smelting and Refining Co. unwatered and sampled
the mine but did no further work on the property. The results of this
sampling were made available to the writer by the present operators

but are not a part of this reportes It may be said that a few moderate-
sized shoots of medium grade ore were indicateds In the summer of

1946 the mine was reopened by the Mica Mountain Mining Co. of Salt

Loke City, Utch, under the direction of Ray Ee. Tower, the resident
managere At the same time a cyanide mill with a rated ccpacity of

100 tons a day was constructede A jig was installed in which a
concentrate was to be made before the ore went to the cysnide plant.

Spencer'!s statement quoted above fairly represents the state of
development of the mine in the summer of 1946. In August 1946 the
surface and the second and third levels, the only ones accessible
at that timc, were mapped and some samples teken from underground.
The results of this work, plus information taken from other sources,

were uscd to prepare plates III, IV, V, VI, VII, and VIII of this reports

The explanation to accompany these maps is plate II. Since this
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work was completed, the third lcvel has been driven to the west and
stoping has been started in stopes B cnd D on the same lewels In
March 1947, 30 tons a doy were being mined from the openings mentioned
ebove, which averaged just under $12,00 a tons From this a clean
high-grade concentrate averaging about 20 ounces of gold per ton was
being made in the jige Difficulty was being experienced amalgamating
the concentrate, and the concentrote tails carried as much as 6 to 7
ounces of zold per tons In the cyanide plant the tails ran about 70
cents per ton, but at times ran double that figurei Tower states
that microscopic examination of the concentrates showed that much of
the free gold is covered with a jet=black coating which is no doubt
the cause of thc metallurgical difficultye. IHe belicves that the ore
being milled is from o zone of mixed oxidized and sulfide orcs and
that streight sulflde ore will offer no milling difficultye. In May
1947 it was reported that an overall rccovery of 93 percent was being
made from presumably the same orc, so it appocars that the metallurgical
difficulty had been overcomce

There are no accurcte figures on the production from the Carissze

Bartlett 27/ estimates $1,000,000 production which is probably much

27/ Ope cite, pe L, 1926,

too highe Judging from the size of the old vorkings, from what is

said by the old-timers in tho district about tho high gradc of thc
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oxidized ore, and from what is known to have actually been produced,
it is probably safe to estimate that somewhere between $100,000 and
$500,000 has been produced from the Carissa with the iowerAfigure
probably being closer to the truth.

Geologic features.--The surface geologic relations at the Carissa

mine are shown on plate III, The ore occurs in a fault zone which
lies between an anticline in the schist, hornfels and granulite unit
on the south and the amphibolite on the northe The fault strikes in
a northeast direction and hes o stecp but variable dip as shown in
the cross sections on plate VII, The vein exposed in Discovery Shaft
and other features suggest that the main fault zone and vein splits
and has offshoots and sub=-parallel faults and veins adjacent to it
The fault zone in which the ore occurs appears to continue to the
northeast but, so far as is known, no ore has been found in the
amphibolite. In the western part of the property (ple III) the fault
zone has been prospected beneath the Tertiary covere. There arc many
quartz vein outcrops but most of them are not large enough or
sufficiently high grade to be considered orece The area of abundant
quartz float in the southeast corner of plate III is located on and
a little north of the crest of an anticlines If ore has been localized
near the brokon crests of overturncd onticlines the arca of quartsz
float moy be a good one to prospects

Plates V and VI show the geology on the second and third levels,
respectivelye It will be secon that the quartz wveins within the fault
zone split cnd are lenticular in detail, A pronounced split is shown

just ecast of stope D on plate VI. The presence of splits in tho vein
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and sub-parallel or en echelon voins, both in plan and in section,
moy be important in the development of thc minees A study of plate VI,
cross section D-D! on plate VII, and of plato VIII shows that at ono
time a vein was mined which most certainly is a split from the vein
exposed in stope D (ple. VI) and is not the seme as the voin in stope
B (ple VI)e A study of plate III and cross soction C-C' (ple VII)
shows that the vein in Discovery Shaft is probably a split from the
main veine It is significant that a high assay was obtained on the
second level (ple V) near their projected intersection. In Old Shaft
the skids are on the south sides Bectwecn the surface and the third
level the shaft is inclined at a steep angle to the northe A rocent
commnication from Tower states that stoping on the third level just
west of Old Shaft hos disclosed a split or intersection in the vein.
With these facts in mind, the recder's attention is now directed to
plate IVe If the positions of the fourth and fifth levels can be
assumed to be correct, then if all the levels aro drivon on the same
vein, the dip of that vein is abruptly variablc in the extreme. It
_is the writer's opinion that there is an intersection of at least two
veins or a splitting of the main vein to simulate such an intersection
and that all the lcvels are not drivoen on tho same vein, nor is any
one level for its entire longth neccessarily on the samc voine The
position of Old Shaft is probably near the wostern cnd of the inter=-
sections The eastern end of tho intersection is probably ncar the
eastern end of the second levels It will bo noted on plate IV that
within these limits all the levels vory noarly superimposes If this

explanation is correct, it would eliminate tho nccessity for sharp
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bends in the vein below the third level as shown in cross sections
A=At ond D-D' (ple VIII). This explanation would further mean that,
at least in the eastern part of plate IV, the fourth level is driven

along the north vein; the fifth, along the south vein., In the

western portion of plate IV the relations are not so clear but appear
to be the same. This in turn would mean that on the fourth level
another vein should be looked for to the south and on the fifth level
another vein should be looked for to the northe This is especially
true with respect to the eastern parts of the two levels.

The veins occur in quartz-biotite-hornblende schist., Commonly
their walls are not well defined for the schist adjacent to the veins
has been silicifiede The veins vary in width from a fraction of an
inch up to 10 feet, and their length is equally variable, the one on
the third level being at least 250 feet longe On the surface what
appears to be the same vein, is at least 1,000 feet longe. Not much
is known about the ore shoots within the veinse Plate VIII shows
three old stopes which vary in length from 100 to 200 feets Sample
records from the fourth and fifth levels show ore shoots about 150
feet longe The greatest width is probably about 15 feet, the average
being close to 5§ feets Plate VIII and old sample records vaguely
suggest a rake of the shoots to the southwest at about 85°, No
explanation can be offered for the localization of the ore shoots
other than the intersection of veins as mentioned above, but this
does not seem to be an essential for ore formations The ore appears

to be associated with late fracturing and the introduction of guartze



[

I e
PR, S

Lo

The mineralogy of the veins is relatively simples Quartz,
which has roplaced the cnclosing schist, is the prineipal ganguc
mincral in the veins. No cvidence of filling was obscrvede The
guartz contains relicts of the schist and vacuole and other in-
clusions which give some of the quartz a cloudy appearcncce The.
schist inclusions ofton occur as bands parallel to the wall rock
with the original structures of thc schist undisturbed in the in-
clusionse Thc quartz shows microbrecciation, cataclastic structurec
and wavy oxtinction which indicotes dynamic metamorphisme Much of
the quartz is coarscly crystuzllinc with suturcd borderse In a few
spceimens tourmaline is prescnt in the schist adjaccnt to the quartsz
veins and in the quartz veins.

The orc minerals arc gold and arscnopyritce Although no gold
was obscrved in the arsenopyrite, the latter is reported to be
auriforouss Tho arsenopyfitc occurs between grains of quartz, fills
fractures in it, and also appoars to roplace quartze It is thorefors
loter than the quartz. There is a suggestion that there may be two
gencrations of arscnopyrite, for in onc speecimcn it cppears to have

replaced hornblendec and to be carlier than the quartze However,

~most of it is later than the quartz, A fow of the grains of arscno-

pyritec arc surrounded by a thin [ilm of blcek, opague, anisotropic

material whosc composition was not determineds This is probably the
scme material that caused the metallurgical difficulty. Ilost of the
arsenopyrite shows & sieve structure with quartz occupying the holes,

No gold waos seen in the thin sections from the Carissc, but one
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specimen from the east end of the second level at the loecality of
the high assay (ple V) appenred megascopicslly to contanin visible

golde Tower 28/ reports that bullion produced in early 1947 was

28/ Personal communiecation, 1947.

about 800 fines

Spencer 29/ identified scorodite in specimens from the Carissae

29/ Ope cit., pe 32, 1916,

One specimen shows o pseudomorph of what is probably scorodite after
arsenopyrites, The mineralized outerops of the vein have weathered to
cellular, limonite-stained quartze Probably much of the limonite~like
material is scorodites The cellular nature of the outerop is the re-
sult of the weathering out of pyrite and arsenopyrite as is indicated
by the shape of the casts and color of the stainings The ore minerals
are late and the sampling shows that the values are associated with
badly fractured quartze Therefore, ore shoots will probably be
found only in the more intensely fractured areases

Conclusionse.--Recent experience has shown that the ore can be
successfully treated by modern milling methodss. The possibility of
multiple splits and branching of the veins emphasizes the need for

thoroughly prospecting the walls adjacent to 2 veine Short diamond
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drill holes are recommended as the most economical means of doing
this. Present data indicate that ore shoots are most likely to be
found at vein intersections and in the more highly fractured areass
Empire State mine

The Empire State mine, sometimes known as the B, & He mine for
Bane and Hansen the present owners, is located in the center of
section 22 and is designated by the number 2 on plate I, Information
about discovery, development and production, as given below, was ob-
tained from Peter Sherlock and Bane, both residents of South Pass
Citye The ore deposit was discovered in 1890 by HMartin Collins who
worked it by hand methods intermittently until 1923 when Jes Je Marrin
took it over. He held it until ;926 when it came into the possession
of the presont owners, Bane and ﬁansen. It is developed by a two-
compartment, 110-foot shaft from the bottom of which about 120 feet
of drift have been driven. There are two open stopes on the vein at
the surface. One of them is about L0 feet long and 5 to 7 feet wide.
It is reported that a little stoping was done on the bottom level,
In eddition to the above, there are many prospect pits and shafts on
the property. ©So far as is known, practiecclly all the work has been
carried on by hand with a crew of one or two men and never more than
sixe It has been primarily assessment work or the work of prospectors

or lesseess Bane estimotes that the total production amounts to about
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600 tons avercging approximately 0s75 ounces of gold per tone An

unpublished report mode in 1929 by the Golden Cycle Mining and Re-

~duetion Coe, Colorado Springs, Colos, and o report by the Us S, Bureaun

of Mines éQ/iclearly show thot the orc is best suited to cycnidation

:Eb/ Leaver et ol, ope cite, pe 87, 1942,

and not flotation or gravity concontration.

The mine occurs in e zone in which the geology has been complicated
by both north-south and east-west faulting; It is thought that the
deposit is on the south limb of an anticline. The veins occur in fault
zones and might be described zs lodes rather than veinse. There appear
to be two main vein systems, one being essentially east-west and the
other north-south as shown on plate I, Both dip necrly verticallys
The mein vein on which the shaft is sunk and on which an open stope
occurs, strikes from N. 80° E, southwest of the shaft, to N. 5° E.
northeast of ite This swing is no doubt the result of the intersection
of the two systems.s The veins vary from a few inches up %o something
less than 6. or 7 feet wide, os indicoted by the open stopese The
overall length is unknown, but the quartz-bearing zones can be followed
for several hundred feete The vein known as the "cross vein" strikes
Ne 80° E. It is reported that at the intersection of the mnin vein

and "cross vein" the best ore was found. The drift on the bottom level
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is estimated by Bane to be within 20 feet of this intersection.

Sherlock 31/ reports thet the maximum width of the vein at the bottom

31/ Sherlock, Peter, verbal communication.

of the shaft is 18 inches and averages about 12 inchese

The gangue minercl is quertze It hos replaced the country rock,
which is 2 dark brownish-gray, fine-groined granulite containing
quartz ond feldspar and a little biotite and amphiboles The vein
quartz shows sieve structure, relict schistosity, ond vacuole in-
clusions, A little tourmaline occurs with the quartze The ore minercls
are arscnopyrite and gol&. No gold was recognized in the two polished
thin sections examined. The arscenopyrite occurs along fracvtures and
between individual grains of quartze One pscudomorph of arsenopyrite
after what apparently was amphibole was recognizeds Most of the
arsenonyrite shows a rim of brownish, cnisotropiec material which
apparently is an alteration product of the arsenopyrite, perhaps
scorodites The north-south vein is reported to be high in pyrite and
arsenopyrite which makes it difficult to cxtroet the valuess The
east-west vein is reported to be higher grade and freeemilling, but
shows an increase in iron content near the north-south vein, Smelter »
returns from a few small shipments show that the silver-gold ratio
in the ore is about 2 to 1, which is said to be the highest in the
districte.

The future of this property is believed to be a relatively modest
one even for the Atlantic City~-South Pass districts Future exploration
should be directed to investigating the projected intersection of the

two vein systems,
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Duncan mine )
The Duncen mine is in the northwest quarter of section 1l and
its location is shown by the number 3 on plate I. Not much is known

of the early development of the property. Spencer é%/ states:

32/ Ope cite, pe 26, 19164

"A recent undertaking has been the development by the Beck
lMining Coe of the Duncan mine, 1 mile west of Atlantic Cityes After
an exploration of the Duncan vein by about 1,500 feet of workings,
four Nissen stomps and amalzamating devices were installed in 191l
The saving of the gold contained in the ore is reported to have been
about 50 percent, and in 1912, a system of all sliming followed by
cyanidation was odopted, with results that are said to have been very
satisfactorye=~~~line developments in 1913 and 191, appear to have
been not very encouraging, and it may be that the financial success
of this company will depend upon securing control of other mines than
the one for which the technically successful extraction process has
has been worked outs"
0ld records and iint receipts found at the mine show that between
October 1911 and December 1913 the Deck ining Co., shipped a total
of $L0,646.66 in gold to the U. S. liint at Denver, Colos At the
present time, charles Fe Brown of Victor, Colo,, ovms the property.
In the summer of 19446 he and o lesseec mined rom an old open stope
a little less than 12 tons of ore which were shipped to the American
Smelting and Refining Co. smelter at Salt Lake City, Utahe The ore
ron A¢5l ounces of z0ld and 0408 ounces of silver per ton. A shipment
of mill clean-up material of o little less than 5 tons to the same
smelter ran l..49 ounces of gold and 0.35 ounces of silver per ton.

During the summer of 1946 the mill wes dismantled and most of the

usable equipment sold to the Carissa mines
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The Duncan mine is developed by a vertical shaft, reported to be
about 250 feet deep, and severcl hundred feet of drifts and crosscuts
end severcl open stopes. IHone of the underground workings were mapped
for most of them were inaccessible or considered unsafes A short
visit was paid to a portion of the 100-foot level but no mapping was
attempted because of the dangerous condition of the openingse It is
reported that a tunnel about 1,000 feet long, driven from near.the
road norfhwest of the shaft, connects with the bottom of the shafte
If the underground workings were accessible, this mine would warrant
detailed surfacc and underground mappinge

In contrast to the Carissa mine, the ore at the Duncan, so far
s 1s knovm, occurs in a fault entirely within the amphibolites, The
main vein on which most of the stoping hecs been done strikes N 65°
We at the southeast end, M. 26° W. near the middle, cnd Ne 85° E. at
the west end, with o dip of about 80° N, The changes in strike are
abrupt and rcpeated. Adjacent to the M. 26° We portion of the vein,
the banding in the amphibolite strikes Ne 63° W. and dips 85° Ne The
overall length of the vein is unknown but is in excess of 200 feets
Its width varies from 3 to 10 foet and averages cbout 5 feets At the
southeast end of the 100-foct level, the mnin vein is cut off by a
cross vein which strikes . L5° E, and is vertiﬁal. The latter appears
to be cbout 50 feet long and L4 to 6 feet wide, Nothing is known of
o possible continuation of the main vein to the southeasts The inter-
section has been mined out about O feet above the 100-foot level in
o stope approcximately 10 feet wide and the cross vein can still be
seen in the backe So far as is known, the main vein is open at the

west ende Some of the vein next to the shaft was not mined; however

these blocks may have been left as pillars to support the shaft,
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The vein is brecciated, slightly limonite-stained, banded quartz
with the banding parallel to the wallse Part of this banding un-
doubtedly represents recurrent fracture planese The veln was not
seen to crop out, and in one open stope 3 feet of overburden covered
ite The only ore mineral seen was gold, but the limonite-like stain
is undoubtedly indicotive of the former presence of arsenopyrite or
pyrites A specimen from the shipment mnde in 1946 contains abundant
gold which, with a hand lense, can be seen to occur along fractures in
the quartz, indicating that it is late, A black substance along
fractures in the quartz is associcted with much of the gold, A thin
section made from this specimen shows fracturing of the quartsz,
mortar structure ond strain shadows (ple XIV)e No ore minerals are
present in the thin sections Ue S. Mint reports found at the property
show that the bullion shipped by the Beck ilining Cos ranged from 0.785
to 0.857 fine with an average of about 0,820 and contained about one
part of silver to every 8 parts of gold.

This property lies just south of the large fault which passes
along the northern edge of plate I, has veins which show recurrent
frocturing and veins which interesect, and has produced a 1little ore
in the pasts For these reasons it may warrant further development.

Mary Ellen mine

The Mory Ellen mine is in the northeast quarter of section 14

and is shown as number L} on plate I, Not much is known of its early

history, Spencer states éé/'"The Mary Ellen has been acnother

33/ Ope cit., pe 26, 1916,
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occasional producer, though betireen 1902 oand 1915 the property wos

involved in litigation." According to Je We Carpenter 34/ of

3L/ Verbal communications

Atlantic City, lessees using hand mining methods have been able to make
a little money, but companies have never been able to conduct a profit-
able oporations The present owner is Roy Cowden of Atlantic City who

in 1946 was planning to do a little developments Spencer 35/ quotes

35/ Op. cit., p. 28, 1916.

Jamison's ééy’estimate of the production from the Mary Ellen as

'éé/ Jomison, Ce E., The geology and mineral resources of a portion
of Fremont County, Wyo.: Wyoming State Geologist Bulle. 2, pe 80, 1911,

$125,000,000. The writer has no evidence to change this figure ome
way or the other, The minc is developed by several hundred feet of
drifting and a shaft inclined 50° N, 75° W., reported to be about 250
feet deeps The vein is reported to be practically all stoped out for
210 feet dowm the dipe UNear the creck bottom northwest of the shaft,
an cdit was driven southeast to interscct the northwest trending vein,
It is reported to have been driven 300 feet cnd to have cut 50 feet

of amphibolite at its southeastern end but was not driven far enough
to cut the veine Parts of the first ond second levels near the shaft

were inspected but not mapped.
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The Mcry Ellen mine is the only mine in the district which occurs
in granodiorite, the petrology of which has been briefly discussed
anboves The gronodiorite is cut by two prominent sets of joints which
strike ¥. 50° to 70° E, and about N. LO° W. and dip steeply. The
northeast trending set is the more prominent and is best developed in
the southern and southeastern pert of the granodiorite. The veins
occur in faults whose strikes at least cppear to have been controlled
by the jointing. Development has been along two veins or one vein
which, at the south end, strikes Ne LO° W, and dips 30° to L40° S.W.,
end at the north end, strikes If. L0° E. cnd dips 30° S.W.,
forming in plan a "V" open to the west. The richest ore is reported
to have been ot the bend or intersection. On surface the veins cre
marked by a string of dumps and open stopese The northwest branch
is 200 feet long and the southwest, L40O. The stopes along both are
from 5 to 8 feet wide, The northwest trending vein appears to end
going northwest and the northeast trending vein appears to split
up to the southwest. The veins probably do not continue to the
southeast and northecst or do not ecarry values, for these extensions
were not developed by the operators. The zone mined is reported to
hove been cbout o 5-foot width of bleached, altered and brecciated
gronodiorite with a 5~ to 10-inch quartz vein on the footwall and a
Li-inch quartz vein on the hanging wall, In mining, the footwnll vein
was taken for ore, and the rest of the zone broken to make room for
mininge The hanging-wall vein and acltered granodiorite is reported
to corry values in gold, but not enough to hove been ore under the

former operating conditionse Underground the vein is seen to be a
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brecciated, limonite=-stained zone with 1= to 18-inch wide, discon-
tinuous quartz veins in ite The only ore minercl is reported to be
native gold which is the purest in the district avercging «950 to

«950 fine, Although meny spectacular specimens cre reported to have
been found in the mine, no gold or other ore minerals were seen in the
hand specimens examinede No microscopic work was done.

The Mery Ellen is favorably situated with respect to the mojor
fault in the area and may possibly be developed into a small mine.
Future Work should prospect the dovmwnrd projection of the intersection
of the two veins and investigate the possibility of modern milling
methods making it feasible to tcke the full width of the fault zone
for ore.

Tabor Grand mine

The Tabor Grend mine is in the northeast quarter of section 1
and is indicated by the number 5 on plate I. Little is known of the
history or production of the Tabor Grand, but some ore was mined from
ite All of the following informetion dealing with underground dota,
history ond production was obtained from Je We Carpenter of Atlentic
City. The mine is developed by two vertical shafts and a few hundred
feet of drifts, winzcs, cnd crosscutse The discovery shaft is a one-
compartment shaft sbout 180 feet deeps The other is o three-compartment
shaft about 160 feet deeps About 120 feet below their collars both
connect with an adit driven from the bottom of the draw east of the
shaftse Most of the vein cbove the adit level has been stoped out to
within approximately 20 feet of the surface. Development below the

adit level consists of the LiO-foot sump of the three-compartment shaft,
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Carrie Shields mine
The Carrie Shields mine is in the southeast quarter of section 21
and is indicated by the number 6 on plate I. All of the following
information except the few surface observations made ot the mine was

supplied by Peter Sherlock 37/ of South Pass Citye. The ore deposit

éZ/‘Verbal communications

wns discovered in 1868 cnd has been worked intermittently since that
dates The present owner is the Smith-Sherlock Cos of South Pass Citye
Sherlock estimatces a production of about $100,000,00 from the property

but Spencer 38/ in quoting Jamison 39/ cstimntes only $35,000.00e It

38/ Ope cite, p. 28, 1916,

39/ Op. cit., p. 80, 191l.

is believed that the lower figure is more necrly correcte The average
grade of the ore mined is reported by Sherlock to havo been about
$20400 in gold per ton but some ren s high as $100.,00 per tone The
property is developed by a vertical shaft 180 feet deep cnd o fow
hundred feet of driftse Iost of the drifting from the shaft has been
to the east, and one drift was driven o distance of 250 fecot east from
the shaft, Sherlock reports that the shaft wes sunk on a quartz vein
which averages 12 inches wide and is 20 inches wide at the bottom of
the shaft and corries $L.00 to $5.00 in gold per ton. The vein at the

face of the 250 foot drift is roported to carry $12,00 in gold perlton.

The width is unknowne. An adit drivon from a draw to the southwest mecets

the shaft 65 feet abovo its bottom,

w
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On surfaco the vein zone is a 3=foot fractured zone containing
discontinuous quartz stringers which have a meximum width of two
inchese It occurs in medium-gray, slightly grecnish, biotite-rich
schist of the schist, hornfels and granulite unite The bedding in tho
schist strikes Ne 65° E, and dips 85° S.; tho vein strikos N. 65°
E. and dips 65° S, On surface the vein zone can bc traced about 40O
feet northeast of the shaft, Its outcrop is marked by thc prescnce of
a slight amount of limonite in rock which othcrwise is indistinguishable
from the wall roclke In thc adit a weak fracture zone with a narrow
quartz vein along its north side is oxposed,

The Carrie Shields is outside the zonc of major faulting in the
district. The frocture zone cxposed does not cppear to be veory large
or intensely broken. It is thoereforc believed that the proporty holds
little promise of becoming onc of thc mojor producers of the district
even though a fow small bodies of ore may be founde

Midas minc

The Midas mine is one mile north of Atlantic City ond north and
cast of the aren shown on plate Is It is mentioned here because it was
being reopened in 1946 and o polished thin scetion from it showod gold.
Lessecs arc roported to have produced $L43,000,00 from the minc in 193k,
It is considercd one of the propertics in the district more likoly
to dovelop into a small mine,

The polished thin section shows thot the gold is late and that it
and the arsenopyrite hove enteored along fractures in the quartz and
along quarfz grain margins whero it locally replaced the quartze The

relationship between the arsenopyrite and the gold is not shown.
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Completely enclosing the gold, ot lcest in this thin section, is 2 rim
of black, opague, cnistropic moterial which shows vermicular margins
with the golde The materizl wos not identified, but no doubt is the
same as that which caused metallurgical difficulties at the Carissa
minee
Rock Creek placer

A study of the placer deposits in the Atlantic City-South Pass
district would involve the study of thec complicated physiographic
history of the arcae Lack of time cnd an adequate topographic map
precluded such studys. Horeover, it is the writor's opinion that the
successful mining future of thc district is dcpendent upon the develop-
ment of lodo mines rather than placor dopositse This report would be
incomplete, however, unless some mention were made of the Ee Te Fischer
Company!s placer operation in Rock Crecke The following information
was furnished by lre Chorles Se Cravford of Scattle, Waeshes, who was
in charge of the placer operation from its inceptione

The Ee Te Fischer Cos oporatcd a gold placor dredge in Rock Creck
during the summer months, from 1933 to 1941 inclusive, During that
time about 3,000,000 cubic yards of gravel wrere moved which averaged
about 12 l/é cents a yoarde The yicld from some of the gravel was
quite o bit higher, and the production for a few months avoraged over
50 cents o yarde Total production was o little over $hO0,000.00. The
lost dredging was done at Emmigrant Crossing several miles below
Atlantic City on Rock Creek where the gravel was low gradee The oper=
ation was discontinued, and later the equipment was sold to an outfit

which had plans for dredging at VWilson Bar on the Sweetwater Rivers
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Seventy-five percent of all the gold occurred within from 1 %o
3 inches of the bedrock in a kind of concentrate which Crawford said
he would not cell a black sande lihere the bedrock was schist of the
schist, hornfels and granulite unit, it was overlain by an impervious
layer a few inches thick, and practically no gold occurred in the bed-
rocke Whefe the bedrock was blocky material, gold was concentrated in
cracks, and these portions proved particularly riche Crawford's des=-
cription of the appearance and position of the blocky, bluish-black
bedrock strongly suggests that it is amphibolites Much of the gold
showed indications of not having traveled far, and it was common to
find wire gold in the higher zrade areases Most of the gold occurred
in the form of minute, rounded pelletses The gold averaged 0880 to
040896 fine and usually éarried one part of silver for every 10 parts
of golde AV Emmigrant Crossing the bedrock forms riffles across the
stream bed, but little or no gold was caught in theme The gold re-
covered showed evidence of having been transported some distance, for
it was very flaky,

The richest gravel was found about one mile below Atlantic Citye
This is just dovmstream from the place where the large fault shown on
the north margin of plate I crosses Rock Creek, Bluish-black, blocky
bedrock, which might well be the eastward extension of the amphibolite,
trapped the golde The values decreased rapidly upstream from the
fault crossing until just above Atlantic City it became unprofitable
to work the gravelse It was thought that the junction of Smith Gulch
and Rock Creek would be a rich area, for gold had been placered in Smith

Gulch; however, on dredging the junction vras found to be very low grade.
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From the above information, it appears that the placer gold has

not traveled far and is concentrated in the first suitable trap

dovmstream from a lode deposite



