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PREFACE

ce 1986 the Nevada State Bureau of Mines has been making
iy of Cambrian stratigraphy in Nevada. It has been aided
Swork of the Hunt Foundation summer geology field course
>Mackay School of Mines.

3geologist in charge has been Dr. Harry E. Wheeler, Associ-
rofessor of Geology, University of Nevada.

3bulletins issued are:

imbrian Formations of the Eureka and Pioche Districts,
la,”

Jisions in the Cambrian Stratigraphy of the Pioche Dis-
Nevada,”

>wer and Middle Cambrian Stratigraphy in the Great Basin

Dr. Wheeler has so aptly stated in the first of these bulletins,
lowledge of Cambrian stratigraphy is of great importance
derstanding the' geological relationships of numerous ore
its in Nevada, especially in the areas of the widespread
-lead-zinc mineralization of the eastern, central, and south-
artions of the State. The need of such knowledge is mani-
| any rational attempt to discover new deposits, or to locate
splaced continuations of previously known ore bodies, which
most invariably faulted into segments.”
3 bulletin extends the study to cover the Groom district in
uthwestern part of Lincoln County.
Dr. Wheeler is on leave in the service of the U. S. Navy,
ork was carried out by Fred L. Humphrey, who was already
ar with Cambrian stratigraphy through study under Dr.
er.
Paul Gemmill of the Prince Mine at Pioche, Nevada, served
idvisory capacity. His acquaintance with Cambrian strati-
Vcovers the years since he was graduated from the Mackay
of Mines in 1930.
JAY A. CARPENTER,
Director.



FIGURE 1—Map of Nevada showing location of Groom distri



OLOGY OF THE GROOM DISTRICT,
LINCOLN COUNTY, NEVADA

By Fred L. Humphrey

ABSTRACT

ildwork in the Groom district has shown a distinct lithologic
irity in the Lower and Middle Cambrian stratigraphy with
f the Pioche district. An exceptionally thick section of
pect Mountain quartzite forms the west side of the Groom
e, measuring over 7,000 feet in thickness, with the base, as
tot disclosed. There is no distinct evidence of fault repeti-
in this section. No diagnostic fossils were found in the
beet Mountain quartzite, but it is the writer’s opinion that
brmation extends into the Pre-Cambrian. The east side of
' e ange displays excellent exposures of the Pioche, Lyndon,
E lolm, Peasley, Burrows, and Highland Peak formations, with
tostic fossil horizons. Volcanics, dominantly andesite, cover
-idiments in the central portion of the range,
e structure, in the southern portion of the Groom Range, is
aratively simple, with the exception of a fault block, or
‘n, within the quartzite, which is very complexly faulted,
e graben area is a downfaulted block of Pioche shale and
on limestone, probably antedating the period of Basin and
e faulting. It contains the only known mineralization of
mic importance, which is dominantly a replacement of lime-
by argentiferous galena.

INTRODUCTION
LOCATION

Groom mining district is situated in southwestern Lincoln
j;y, Nevada, about 75 miles west-southwest of Caliente. The
|ct lies in an unsurveyed area of the State, but is probably
In Township 7 south, Range 55 east, M. D. B. & M. It is
ed by a 45-mile dirt road from Crystal Springs which is 42
from Caliente on the Galiente-Las Vegas highway (U S 93).
iis a 60-mile dirt road into the district from Indian Springs
I'south, on the Las Vegas-Tonopah highway (U S 95). This
~cannot be used at the present time as it crosses the Army

=sry Range.
iistnherein restricted, the Groom mining district is in the south-
rn portion of a small isolated north-south mountain range,
ly south of Tern Piute. For want of any apparent name
nge will be called the “Groom Range.” It is separated from
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the Timpahute Range on the west and north by the nory
extremities of Emigrant Valley, and from the Silver 4d
Mountains on the east by Desert Valley. n

FIELD WORK le

The Nevada State Bureau of Mines has long been adog
studying and mapping the Cambrian sedimentary sequel®
eastern and southern Nevada. This work has been carri™
as an aid to the exploration and development of the iP.(
resources of the State. X

Mr. Paul Gemmill visited the Groom area in 1943 at the ier
of Director Carpenter, and recognized the formations as bfté
very similar lithologic character, and having the same”,
graphic sequence as the Cambrian formations at and i<
Pioche, Nevada.

Field work for this publication occupied the period fron
ber 8 to December 6, 1944. The writer was assisted by By
Launer until November 8, then by Mrs. Glenna Humphry
the remainder of the period. e

Temporary triangulation points were set up for controlag®
system of coordinates established. Surface mapping was fdi
transit and stadia, and the main underground workings wfUai
veyed by transit and tape. All intermediate levels and”™V
were mapped by Brunton compass and tape. ec

Elevations are all based on an aneroid reading of 52* N
above sea level at the portal of the 200-foot level at the
mine. ict

Observations on Polaris established a true north poir sj]
coordinate point 20,000 north-20,000 east. The magnetic tie
tion was found to be approximately 16° 40' east.

ACKNOWLEDGMENTS
The writer and the Bureau express their sincere thankse
Dan Sheahan, manager for the “International Mining Col
and Dan Sheahan,” a joint venture, at the Groom Mine, V
complete cooperation and assistance in the work.
Paul'Gemmill of the Prince Mine, Pioche, Nevada, hen
most cooperative and helpful, aiding in many ways with hie (
rienced knowledge of the Cambrian sequence in eastern fas
Dr. G. Arthur Cooper, of the Smithsonian Institution, 8
made generic identifications of some diagnostic trilobite ai
from the area. e
The writer desires to acknowledge his indebtedness [
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e nory e. Wheeler of the Bureau, the recognized authority on
er Qtda Cambrian stratigraphy, for the knowledge of the Cam-
n sequence gained under his tutelage in the Pioche district,
te writer is indebted to Vincent P. Gianella, Professor of
u adogy’ University of Nevada, and to Jay A. Carpenter, Director
equeie Nevada State Bureau of Mines, for the critical reading of
carrjnanuscript.
he ro detailed published information on the geology of the Groom
eict is known to the writer. The references coming to the
flie ,er's attention are cited below:

ulbert, G. K., Geog. Surv. west of the one hundredth meridian: Vol. 3, pp.
, 41,42, 169,170, 181, 1875.1
ame ngwell, C. E., Structural studies in southern Nevada and western Arizona :
md (Soc. America Bull., Vol. 37, p. 556, 1926.
urr, J. E., Descriptive geology of Nevada south of the fortieth parallel,

f idjacent portions of California : U. S. Geol. Surv. Bull. 208, pp. 159,160,
ron

nnh asmuch as any study of this district would necessitate some
Vledge of Nevada Cambrian stratigraphy the reader is
itrofred t° the following publications:
jstgate, L. G, and Knopf, Adolph, Geol. and ore deposits of the Pioche
?as @t, Nevada: U. S. Geol. Survey Prof. Paper, 171, 1932.
S Wfilaghiin. Eugene, Geol. of the Delamar district, Lincoln County, Nevada:
ancjda Univ. Bull. Vol. 31, No. 5, 1937.
leeler, H. E,, and Lemmon, D. M., Cambrian formations of the Eureka and
e districts, Nevada: Nevada Univ. Bull., Vol. 33, No. 3, Geol. and Mining
5,2* No. 31, 1939.
the heeler's terminology for formation names2 in the Pioche
. fct is followed by the writer. The fossil evidence, and the
Ppir similar lithologic character of the formations to those in the
itic he district are felt to be sufficient to warrant this.

SURFACE FEATURES

inkse Groom Range is approximately 30 miles long and 10 miles
g Co The elevation varies from about 4,500 feet in Emigrant
ine, fy immediately south of the area mapped, to nearly 10,000

10 miles north, at the summit of a bald volcanic peak near
i, hienter °f the range.
th hie Quartzites and lavas usually form steep rounding slopes in
rn last to the more rugged and cliff-forming massive limestones

Llon,r& The “(jroom Range” was taken to be a part of the Timpahute Eange.
'bite also called the Tequima Eange by early settlers.

;eeler, H. E., Eevisions in the Cambrian stratigraphy of the Pioche dis-
iess ' ~Neva<*a Pviv- Bull., Vol. 34, No. 8, Geol. and Mining Series



FIGURE 3— Central portion of the south end of the Groom Range. A view northward from one mile south of Groom mine, showing a
cross-section of the area mapped. The mine buildings can be seen at the left. The depression is the shale and limestone fault-
block in the quartzite.

B @i p
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dolomites. The easily eroded shales and thin-bedded lime-
es are commonly occupied by drainage areas. This is par-
larly true of the Pioche shale formation which is much covered
lHuvium.
tie vegetation in the lower hills is scattered sagebrush and
tuatrees. Above the 5,500-foot elevation juniper trees appear,
. become more numerous above 6,000 feet where are also a
scattered fir trees. The top of the high volcanic peak near
center of the rartge is bare, which has given it the local name
Mount Baldy.”
recipitation in the district averages about six inches per year,
ngs are scarce and flow only a small amount of water, most
diich is utilized by cattlemen. Two springs in the volcanics
he west side of Mount Baldy might be opened and the flow
iderably increased. At the time of the writer’'s visit they
sd an estimated 10 to 15 gallons per minute, but much water
pes as seepage into the alluvium.
ily one spring, Cane Springs, 6,000 feet southwest of the
>mshaft, was found in the limestone. It is on a fault in the
ion limestone near the top of the underlying Pioche shale,
hydrostatic pressure in the impervious shale undoubtedly
% the water to the surface along the fault. This shale-
stone contact might be a favorable horizon for deep well
ir development.
le Groom mine obtains a small flow of about 12 gallons per
ite in the 200-foot level, from water impounded in the frac-
1quartzite in the footwall of the Main fault,
nigrant Valley offers much the same favorable structural con-
ns for water development as do many other similar valleys in
da. Deep wells sunk in the valley along the western edge
e Groom Range would undoubtedly develop a substantial
nt of water; however, it probably would contain a large
ntage of dissolved salts.

GEOLOGY
REGIONAL FEATURES

limentary rocks are exceptionally well exposed in the Groom
ct and comprise an apparently complete sequence of Cam-
formations from the basal Prospect Mountain quartzite to
gh the Highland Peak formation.
' sout™ern portion of the Groom Range is divided longi-
ally into approximately two equal parts. The west portion
nposed largely of Prospect Mountain quartzite, while the
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east portion is made up of the overlying shales and limeshe :
The quartzite portion is divided by a down-faulted block ofg t
and limestone which averages about 2,000 feet in width (sane
ure 4). The important economic feature of the district iry
mineralized “fault block” in the quartzite about one-hali fo
west of the conformable quartzite and shale contact. do

Because of limited time only the formations from the qurtzil
through the base of the Highland Peak were mapped aloipabl
the down-faulted block. In order to understand the coirtzit
faulted inlier, a detailed study was made of corresponding”,
to the east, which are comparatively unfaulted. The imati
primarily Pioche shale and Lyndon limestone with a littltzonf
holm shale and Peasley limestone.

No Highland Peak rocks were found in the “fault block™e .
the possible exception of an isolated butte (see figure 16)!0n
edge of the valley south of the Groom mine. The northei3Ur€

of this butte was studied hurriedly and found to be Peasleiren
etur

FIGURE i—Cross-section of the south end of the Groom Range. E ILj”»
Valley is to the left; q is Prospect Mountain quartzite; pic is
shale, Lyndon limestone, and Chisholm shale; phh is Peasle;,
stone, Burrows dolomite, and Highland Peak formation. 1DErS

orl

fine

stone and Burrows dolomite. The length of the butte
attitude of the beds would indicate the probability of
amount of Highland Peak formation exposed on the son ,.C
Without further study, whieh would pigbably ieeBSHitif,
drilling through the surrounding alluvium, and a sea”™”
faults striking normal to the bedding, this butte should
included as a southern extension of the “fault block. i
The Highland Peak formation extends for several i, _. ’
feet east of the area mapped. It is probable that further”
naissance in the eastern part of the range would reveal Pi, j3&
rocks younger than the Highland Peak formation. ; eX]
To the west of the area mapped the Prospect Mountain “eg
ite extends for a horizontal distance of over 24 miles _
the strike of the bedding, to the edge of Emigrant Valley u “
large north-south fault forms the west side of the range.
north in the range the exposed quartzite outcrops for
greater width, as the average bedding strike is about N 8.
the fault bounding the range trends approximately nortbeit,
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leshe base of the Quartzite formation may be exposed some place
ofg the edge of the valley, but a hurried reconnaissance for a
(sance of six or eight miles failed to reveal it. In a few places
t iry flat-dipping, thin-bedded, red and white banded sandstone
tdi found exposed in gulches west of the north-south fault.
doubtful that this rock is a part of the Prospect Mountain
jurtzite f OLmation, and is presumed to be much younger; very
m?ably it is an erosional product of the quartzite. The massive
nrtzite immediately east of the fault is somewhat conglom-
Igic. This might indicate possible proximity of the base of the
illation, although similar “conglomerates” were noted at higher
tifzons.
PROSPECT MOUNTAIN" QUARTZITE
ck®e Piospect Mountain quartzite is the basal Cambrian for-
J)ion in the district. A vertical thickness of 7,855 feet was
insured to the west of the ‘fault block” with no appreciable,
ldrent, fault repetition. The base is not exposed. Further
itural study is needed to verify this great thickness. The
Ration consists of alternating beds of massive white to pink
. 'tzite, and thin-bedded brown or red quartzite with inter-
_led shale. Two shale beds, with thin quartzite ribs of two to
inches in width, measure over 200 feet in thickness. The shale
ie fine-grained, micaceous, dull-buff rock with some greenish
ibers probably containing glauconite. No fossils were found,
worm borings are common in the shaly quartzite beds, some
suring one-half inch in diameter. Due to the lack of any
"nostic fossils there is only the exceptional thickness of the
jation to substantiate the writer’s opinion that the formation
be found to extend into the Pre-Cambrian, without any
dhformable break between the Cambrian and Pre-Cambrian.
e massive quartzite commonly weathers brown or red with
tlv distinctive beds weathering black. Some of the massive
3;zite is conglomeratic with quartzite pebbles one-eighth to
pla“ “ cll m diameter in a fine-grained white quartzite matrix.
I bedding is pronounced in massive quartzite near the middle
’\3§e)ijposed portion of the formation immediately below a thick

“rth-south gulleys consistently develop along the shaly “hori-
which depressions were apparently mistaken by Gilbert to

,» deen the manifestations of major faults.3

8* section of the quartzite measured extends from the top of

tbert, G. K., Op. eit., p. 38.
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the formation, which is in fault contact with the west side3we
“fault block.” Approximately the upper 1,500 feet is a repijT
of the quartzite to the east of the “fault block.” fos

.
PIOCHE SHALE n

The Pioche shale is 961 feet thick which coincides closely
the thickness recorded at Pioche4 and at Delamar.5 The fm’
tion is generally a thin-bedded, micaceous, green, buff, or |j»
shale with several intercalated limestone members. [g ¢

The basal limestone bed, “a” bed on the maps, 110 feet .g"
the base of the formation is a thin-bedded, dark-gray, fine-gi. ]e
dense limestone with an 8-foot green shale bed near the
This limestone undoubtedly represents about the same hor™
the “Combined Metals bed” at Pioche. Above this Iim »
separated by 80 feet of green, thin-bedded shale, is 250 fg
thin-bedded limestone and interbedded carbonaceous shal occ
limestones mapped as “b” bed. This “b” bed has been /
for purposes of large-scale mapping, into a lower “b |5
and an upper “b” or “b2’. Trilobite fragments are pr<jong
both “a” and “b” limestone beds. Near the top of “b” be”jy
eight-foot bed of very dense, shale-parted limestone witl™0
large well-preserved head shields of Olenellus sp. Three lag j
feet below the top of the Pioche shale is a 15-foot bed o
gray limestone. This limestone is resistant to erosii®
commonly forms a small ridge. It overlies about 100 feet :
bedded, carbonaceous shale which usually weathers purpl ~
upper 48 feet of the formation is shale, with seven inteiy, j
limestone members from one to three feet in thickness,
upper limestone beds, where encountered in the Groom mirly:
very favorable to mineralization. Medium- to dark-gray 1fe
is characteristic of these limestones. One thin limestone t w
very pronounced stylolites. Minor strike faulting and bf t
slippage is very common through this horizon, making it imal
to accurately measure the thickness of the section. >out

The boundary between the Lower and Middle Camljtior
probably near the “c” limestone bed in the Pioche shale,top
material from this horizon was identified by Dr. Coops c
Elrathia(l). It is the writer's impression that Elrati>riz
restricted to the middle and upper part of Middle Caitop

‘Wheeler, H. E., and Lemmon, D. M., Op. cit., p. 54, 1939. a

~Callaghan, Eugene, Geology of the Delamar district, Lincoln CountJell, ]
Nevada Univ. Bull. Vol. 31, No. 5, p. 17, 1937. mer:

B8Cooper, G. A., Curator, Invertebrate Paleontology and Paleobotaus (]
sonian Institution, United States National Museum, Washington, D. Cicat;
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d®ei, if not Elrathia these fossils may be an Ehmania or Daw-
'ePU of similar appearance.
fossil collected by Mr. Paul Gemmill, in 1943, was identified
(r. Chas. E. Resser, who stated: “The one cranadium was
se)rtain, but may possibly be referred to Ehmanici of the lower
Lejof Middje Cambrian.” While this fossil was found near the
4i. m m*ne in area that is highly faulted, and much obscured
lluvium, it came from a purple shale which is characteristic
,etie shale immediately underlying the “c” limestone bed.
Igj'is evidence suggests that the base of the Middle Cambrian
3f “eas™ below the top of the Pioche formation, and
oni”an 170 feet stratigraphically above the uppermost Olenellus
(Cower Cambrian) that were found in the Groom section.
Ofver>such fossd evidence as is cited is not conclusive. Dr.
lal 65 ~e\ssS wrd:es: “A number of rather nondescript trilo-
L(OOQUL 7n the upper part of the Lower Cambrian and lower
Oef the Middle Cambrian that superficially resemble Elrathia
florae, to a less extent, resemble Ehmania. The anatomy and
bJonships of these forms have not been worked out but they
. ibly bear little relationship to Ehmania or Elrathia. Until
.]™ shiP is established such doubtful forms must be consid-
(as saving- little value as index fossils of formational value.”
yridlus trilobites and an undetermined specie of brach-
t (?) are numerous throughout the “a” and “b” limestone
of the Pioche formation. The uppermost Olenellus speci-
found were in the shale about 30 feet above the top of

Ji limestone.
IS. LYNDON LIMESTONE

mnlying the Pioche shale is the Lyndon limestone, composed
7 feet of thick-bedded, massive, dark-gray limestone, alter-
e r With thin-bedded, shale-parted, easily eroded limestone.
I M the massive limestone has numerous irregularly distrib-
itmall lenses of buff-colored shale. These shale lenses aver-

>out two inches long and one-quarter of an inch thick. The
nttion is usually dark gray in color, but near the center and
[e.top, disseminated iron oxide gives the rock a pinkish tinge.
D= or algae with characteristic shapes are abundant at cer-
afprizons m this formation, and also in certain limestone beds
laitop of the underlying Pioche shale. They have both con-

I and radial structures, ranging from one-half to two

Itym erLF~Tonrnalr °fnb'T, F".Correlation of Middle Cambrian faunas of'
am "™ al °f | aleontology, Vol. 12, No. 3, p. 296, 1938.

Gdca@ion ' r 6SSOr of Geol°~- Montana State University. Personal
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inches in diameter. As no sponges or algae were found y
limestone formations, except for a very few at the top th
massive Peasley limestone, these may be used to advantageOw
as marker beds. ly

Nondescript trilobite fragments were noted m shale-abl
limestone about 50 feet above the base of the formatioide
Cane Springs. As no fossils are recorded to have been fo'elt
the Lyndon limestone, further search in this area foi dia; ol
fossils may be of particular interest.

The Lyndon limestone and the underlying top of theeF
shale are of particular interest as they comprise the exposines
of mineralization at the Groom mine. ed

roC
CHISHOLM SHALE ton

The Chisholm shale measures 332 feet in thickness alongg ”
B-B' of figure 2. One mile to the south a section partly i aj
by alluvium measured 295 feet. At this place strike f.Qr
occurs in the Lyndon limestone immediately below the shf
hence a section of the shale may have been faulted out. gp

The lower half of the Chisholm is largely a thin-bedded,3_
to-buff shale with a small amount of contained arg:'re ,
limestone. The bottom 12 feet is a very thin-bedded b]<j
with numerous flat, smooth, oval pebbles, four to six iijjg]
longitudinal diameter, of very dense, fine-grained (lithog. fa
limestone lying parallel with the bedding. These do not i34j
any limestone found in the underlying Lyndon formatin(j
may be concretions. Trilobite fossils of Kootenia sp. aid ]
thia sp. are very numerous in an eight-foot carbonaceojom
limestone bed, which is 40 feet above the base of the shrec

Dr. Harry E. Wheeler9writes: “You will note that thy |
first reported occurrence of Kootenia from the Chisholiltec
although * * * the genus ranges from upper Pioche tioi
high in the Middle Cambrian * * *. This is the first)ie
of Elrathia in Chisholm shale of this general region, altllOt
is found in Chisholm of the western Grand Canyon.”

The upper half of the formation grades into a more
shale and becomes very arenaceous toward the top. ThBu
30 feet is a very resistant argillaceous sandstone which tall

dark brown to black, and is commonly cliff forming. sect
U

“Wheeler, H. E., Associate Professor of Geology, University of Neff y,

serving in the armed forces as a Lieutenant, U. S. N. R. Personal )

cation. I-la;
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* it PEASLEY LIMESTONE
CP the Pioche district, the differentiation of the Peasley and
-geows formations from the Highland Peak formation is pri-

ly based, by Wheeler (op. cit.), on the occurrence of uncon-
ile-able contacts between them. While no unconformities have
tioi definitely established, by the writer, in the Groom district,
fo'elt that the distinct difference in lithology, between the three
iigj of rock, warrants their being classed as different forma-

he e Peasley formation along section B-B' measures 215 feet in
‘osmess.  The bottom 152 feet is essentially a dark-gray, fine-
‘ed limestone with many shale nodules in the lower half,
rock resembles the more massive portions of the Lyndon
tone, commonly forming rugged, steep slopes. The top 62
s interbedded massive limestone, and very thinly laminated
, ) and sandy parted limestone. The thinly laminated shaly
tones are pink on a freshly broken surface and weather red-

)

r
;de Easley limestone is found to be susceptable to recrystalli-

; fi. South of the strike fault near the middle of the map
Jre 2) much recrystallization has taken place. This recrys-
3d rock is a medium-grained limestone, grading gradually
0,light gray to dark gray near the base. The prevalence of
efaults here may be the dominant controlling factor for the
totalisation. Similar recrystallized white Peasley limestone
nd at the Groom mine (see figure 8). Metamorphism of the
2/ limestone differs from that in other formations in that
Somite was formed.
fj recognizable unconformity was found at the top of the
iy formation in the Groom district. However, the thin-
ited shale and sandy-parted limestone at the top of the
Litlon indlcate a period of shallow water deposition. It is
he that the unconformity present in the Pioche district
oMot extend this far west.

orf BURROWS DOLOMITE
TliBurrows formation is a light gray to white, coarse-grained,
i talhzed dolomite and limestone measuring 347 feet thick

section B-B'. While the formation is called a dolomite, and
e .Hy shows complete recrystallization, it is but partly dolo-
ar- As the top half of the formation, overlying a 20-foot bed

i-laminated, cream-colored, more-impervious limestone, is
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more consistently dolomitized than the lower part, it indi-

J a supergene origin for the dolomitization.
| distinctive, “frozen,” knife-edge contact between the white
ows dolomite and a dark-gray limestone of the overlying
jland Peak formation is noted in this area. This implies, if
In unconformity, at least a period of no deposition, during
time the Burrows formation began to consolidate. No
?ence in the attitudes of the two formations could be
|ved, nor is there any appreciable difference in the thickness

Burrows formation where measured.

HIGHLAND PEAK FORMATION
total thickness of the Highland Peak formation was not
red, but it appears to exceed 4,000 feet. It is dominantly
t-gray, massive dolomite with several thin interbedded dark-

[dolomite and limestone beds (see figure 5). Some of the
ray dolomites are lenticular while others are continuous
The lenticular beds, especially, show a transition from
ray carbonate rock to recrystallization and bleaching,
basal 270 feet is a dark-gray to black, fine-grained lime-

|with many nodules of medium-gray recrystallized limestone,
jop thirty feet of this bed is a black (sooty), dense, fine-

d, thin-bedded limestone. The sooty limestone grades into
argillaceous, thin-bedded, shale-parted, medium-gray to
estone 124 feet in thickness. Fossils found near the base
shaly bed were identified as Coelaspis (?) sp. and are prob-
igh in the Middle Cambrian. This bed is undoubtedly about
me horizon as a 12-foot shaly member found 60 feet above
ie of the Highland Peak formation in the Pioche area.l0
e the shaly member is about 2,000 feet of dominantly
eray, recrystallized dolomite, with scattered interbedded

dark" &ray> white - speckled dolomite. The dolomite is
n by a very thin-laminated, dense, very fine-grained inter-

Wt cream-colored limestone and dolomite, with some thin-

W distinctive brown-weathering, calcareous sandstone,

-epiestone an.d dolomite occur in the cream-colored rock as
fite laminations. Disseminated iron oxide is present in the
te. This rock is thought by the writer to be a primary

| ate precipitated in shallow waters. The limestone lamina-
ivere due to precipitation during seasonal, or periodical
tions by the sea when the waters were less stagnant. As

H- 2~ eviE>ions in the Cambrian stratigraphy of the Pioche Dis-

> 33? 1940 BUIL’ m 34’ N°- 8 Geology and MininS Series
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evaporation proceeded and the waters became more stagna
more soluble iron oxide would precipitate along with ddiest
The cycle was repeated by recurrent flooding. iest<
This thin-laminated carbonate rock is very similar m lit! do
to a thin-laminated rock found near the middle of the Hij
Peak formation in the Pioche area. . al tl
To the east a considerable thickness of light-gray dolom
was observed overlying the thin-laminated rock, but »

studied. estc

PARTIAL CAMBRIAN SECTION OF THE GROOM DISTRKestt

UPPER (?) AND MIDDLE CAMBRIAN est(

HIGHLAND PEAK FORMATION est(

Dolomite and limestone (estimated thickness)...........c......... by

Sandstone, calcareous, brown to buff................... SR — glg

Limestone and dolomite, dark-gray.........cccccen.. T za’

Dolomite, light-gray, massive............ e e ~ egto
Sandstone, calcareous, with thin-laminated, sandy, buff

dolomite.....cccooiiiiiiiii e S R SRS o1
Dolomite, white, massive.............. e erre e e
Sandstone, calcareous, brown, thin-bedded.................... —j

Dolomite, cherty, buff to pink.......ccccoiiiiiiiiie
Dolomite, medium-gray, mottled with dark-gray lime-

StONE .ovvveeeieiee e — 3sto
Limestone, dark-gray, fine-grained, cherty, sandy............. dar
Sandstone, brown, calcareous, platy........ccccoccceviiieiiennne -...8 &
Dolomite, cream, thin-laminated with alternate layers of e, tl

cream limestone----- --=----—- ———— ——— -— eb
Dolomite, light-gray, coarse-grained, recrystallized, con- ssto

tains beds of dark-gray, recrystallized dolomite......... cole
Limestone, thin-bedded, shale-parted, contains trilobite e, tl
fossils of Coelaspis(?) SP...cccces ceveeerieeeennn. e T isto:
Limestone, black (sooty), fine-grained, thin-bedded........... foss
Limestone, dark-gray to black, massive, with medium- s, b

gray limestone nodules...........ccccocoeeeinienne s -ee— 3 b

wor

Total thickness of the Highland Peak formation

MIDDLE CAMBRIAN

BURROWS DOLOMITE
Dolomite, light-gray, recrystallized, with some limestone..stoi
Limestone, cream, thin-laminated............cccccoovnit coveie e sem
Dolomite, massive, coarse-grained, light-gray - ....chei



Geology of the Groom District

na Middle Cambrian— Continued Feet
Mestone, cream, thin-laminated.............c..c.cooviiii e 17
lestone, massive, light-gray, recrystallized, partially
htl dolomitized......... v 95
Hi
al thickness of Burrows dolomite.... ......cccoeveiieiiicnnenne. 247
?‘n PEASLEY LIMESTONE
lestone, sandy, cream to pink, thin-laminated......... ...... 10
estone, dark-gray, fine-grained........ c.cccoovvinienieennn. 10
nc.estone, sandy, shaly, brown, thin-bedded...................... 12
estone, medium-gray, medium-grained, massive........ . 16
estone, fine-grained, dense, dark-gray, thin-bedded,
jsandy and shaly.......ccccce coiiiiiiiiiie e 15

estone, dark-gray, fine-grained, massive-bedded, few
shale nodules (this section amenable to recrystalli-

zation) ... 64
estone, same as above but with many shale nodules.... 80
estone, dark-gray, fine-grained, thin-bedded, shale-

PAFTE e e g
il thickness of Peasley limestone...........cocoveveiiiis ienene. 215

CHISHOLM SHALE
istone, argillaceous, micaceous, resistant, weathers

- dark-brown to black........ccccoiis i 9

e, arenaceous, blocky, dark-brown.............ccoooiien el 34
: e>thin-bedded to blocky, brown to buff.................... . 80
- e, buff, scattered Y2- to 1-inch limestone units............. 34
- sstone, thin-bedded (i/2 to 2 inches), with thin, buff-
—colored shale partings.........ccce covviiiiiiiiiieieeeeen, 30
2 e, thin-bedded, buff and olive green........................ 83
-estone, carbonaceous, shaly, easily eroded, abundant
-fossils of Kootenia sp. and Elrathia sp.......ccc............. 10
- s, buff and brown, thin-bedded..........c.ccvviiiiet ceinininens. 41
—5 brown to buff, thin-bedded, many oval, water-

worn limestone pebbles.......................... H

1thickness of Chisholm shale............................ 332

LYNDON LIMESTONE
e-stone, dark-gray, weathers medium-gray from dis-
—seminated iron oxide, top one foot characteristically
-cherty o g
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Middle Cambrian— Continued 1
Limestone, dark-gray, fine-grained, resistant, sponge 'op
DEOS  oe
Limestone, thin-bedded, easily eroded
Limestone, resistant, medium-gray and pink banding, iest

disseminated iron oxide.......cccoeveiviies ceiiiieiiiiiea de
Limestone, thin-bedded, shale-parted, easily eroded......... of
Limestone, dark-gray, fine-grained, resistant.......... e de,
Limestone, dark-gray, thin-bedded, easily eroded........... me
Limestone, dark-gray, fine-grained, resistant, shale iest(

nodules, SpoONgesS......cccevvveenennnnn.
Limestone, thin-bedded, shale-parted, easily eroded....... le, -
Limestone, massive, resistant, dark-gray, shale nodules br<

Limestone, dark gray, thin-bedded, shale-parted............... iest(
- shi
Total thicknessof Lyndon limestone............cocoeveiiieiiennnnn... i%sez(
MIDDLE AND LOWER CAMBRIAN iest|
PIOCHE SHALE ir0
Shale, brown, thin-bedded, sandy.......ccccccovviiiiiiiiiiineninenn. le, s
Limestone,medium and dark-gray banding,sponges--------- wif
Shale, brown, sandy, thin-bedded.......... . — estc
Limestone, medium-gray, SPONQES.....c.ccceuveieieeenenenennn. -.... itto:
Shale, brown ... eeeens e s le, g
Limestone, medium and dark-gray banding, sponges....... (0o
Shale, brown, calcareous, thin-bedded....................... et esto
Limestone, medium-gray ........ccccee coveevenenenenennn. e, Ole
Shale, brown, includes one foot of resistant, blocky sand- estc
stone ............ TP —_— e e - sha
Limestone, medium-gray, stylolites............ e e, e g
Shale, brown, sandy........cccccceevviienenen. T, e s ssto
Limestone, medium and light-gray banding— ....... ——eeaen fra;
Shale, brown to buff, thin-bedded............c.cccoevennen... S
Limestone, medium and light-gray banding...................... eg

Shale, green and buff, mostly thin-bedded, more blocky e »
and calcareous near toOP....c.vvevees ceeen ceenenenennnen —

“c” limestone bed— 1th
Limestone, dark-gray, fine-grained, resistant, 3-inch to
1-fOOt beddiNg..cccueiiii s s e e
Shale, thin-bedded, green, buff and purple (carbonaceous
shale weathers purple), one foot calcareous rib 80 s"°]
feet below “c” liMeStoONEe......ccceuviiees i e n
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i Middle and L ower Cambrian— Continued
'op “b” limestone bed—
o
lestone, nodular, shaly.........cccoooiiii i,
lestone, thin-bedded with smooth buff bedding planes,
dense, fine-grained, dark-gray, abundant head shields
of (O] 1=T o 1=1 [T TS o TR
e, “paper,” carbonaceous, calcareous, trilobite frag-
ments and brachiopods.........cccociiiiiniiiit e,
lestone, thin-bedded, nodular, interbedded brown

. le, calcareous, thin-bedded, brachiopods, red-to-

brown iron-stained in Groom mine area....... ......
“p 7

. lestone, dark-gray, fine-grained, very thin-bedded,

- Shale parted ... e

. lestone, dense, fine-grained, dark-gray (blue), thin-
bedded but resistant..........ccccooiiiiiens v
lestone, massive, bottom four feet usually red-brown
iron-stained....................

- le, green to gray, poorly laminated, can be confused

. with shale at bottom of “a” limestone bed....................

- estone, thin-bedded, shale parted, dark-gray....... ........

- ottom “b” limestone bed—

- le, green, thin-bedded, few thin calcareous units....... .

- op “a” limestone bed—

- estone, dark-gray, fine-grained, dense, abundant

- Olenellus trilobite fragments in particular beds
estone, thin-bedded, dark-gray, fine-grained, dense,
shale nodules........... ...
e, green, thin-bedded................ccccocoees

- estone, thin-bedded, shale-parted, abundant trilobite
fragments ...

- )ttom “a” limestone bed—

" e>green to buff, thin-bedded, micaceous.............cccc......
e, buff to brown, micaceous, interbedded sandstone....

1thickness of Pioche shale...........covviiiiiiiiiiiiiinien.

LOWER CAMBRIAN AND PRE-CAMBRIAN (?)
| PROSPECT MOUNTAIN QUARTZITE
1 stone, quartzitic, red-platy, and brown-argillaceous..
tzite, massive, white to pinkish...........c........o.... .

15

70

30

35

70

N

30

20

42

961

38
462

25
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Lower Cambrian and Pre-Cambrian (?) Continued tail
*orr
Quartzite, brown, thin-bedded, intercalated thin shale -on:
beds ..o , LIV d
Shale, brown, thin-bedded, micaceous, |ntercalated thm ox
guartzite ribs................... PP T reel
Quartzite, brown, micaceous, thin-bedded, few masswe -
QUArTZItE riDS .o e e e erii
Quartzite, massive, bedded white and red— ............... he
Quartzite, brown, thin-bedded, intercalated shale........ )id
Shale, brown, micaceous, intercalated thin quartzite ribs.. izii
Quartzite, massive, white and pink, cross-bedding neai icoi
top, conglomeratic with Vs to V2 inch quartz pebbles..
Quartzite, brown and red, thin-bedded, intercalated
shale, scattered massive ribs.......cccovoveiiiiiiiiiiiiiiieens aul
Quartzite, massive, white to red.......cccoeeiiiiiis ciiiiiees e, or
Quartzite, red, thin-bedded, platy, ribs of massive red rg
quartzite ..o eeeeeaas e — It c
Quartzite, massive, red-banded............ e e e V p]
Quartzite, white and pink, massive, conglomeratic.......... 1.Gp
~

Total thickness of exposed Prospect Mountain quartzite.. ime]
Total estimated thickness of exposed Cambrian strata in Ly
the Groom district. (To top of Highland Peak for-

mation) ................... — - -....-M a

IGNEOUS BOCKS ~
The sediments in the central portion of the range are c
by volcanics of considerable thickness. These were not stu”®
detail but appear to be dominantly andesite. Some rhyi
exposed near the quartzite andesite contact, and it appy”
underlies a large portion of the andesite. There is oy
basalt cone in the same area which is younger than tht.
volcanics. rmj
Two dikes of pyroxene andesite were found in the qy.
about two miles southwest of Mount Baldy. These were pfnc
some of the feeders for the large mass of andesite covey
quartzite to the north. One dike is about four feet and tb”
about 20 feet wide. The larger dike shows a tendencyy
horizontal columnar jointing. The rock is comparativgly

with large feldspar phenocrysts of labradorite (Ab4

These crystals, some of which are corroded on the edjy
usually zoned, and are mottled with glassy and microcry.—
inclusions. The felsitic ground mass is composed largely mt:
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i taining 10 to 15 percent of very small plagioclase laths. The
momagnesium minerals are dominantly pyroxenes. Augite,
ionite and faintly pleocroic enstatite (bronzite) were recog-
id. The pigeonite is very faintly pleocroic, and has a 2V of
roximately 27 degrees, while that of the augite is about 60
rees. A few small, rounded crystals of brown biotite are pres-
surrounded with an absorption aureole of brown opaque
erial. The rock contains 59.5 percent silica.11 The quartzite
he vicinity of the dikes has much the appearance of a jas-.
)id, either through the introduction of iron by igneous min-
izing solutions, or due to the breaking down of biotite or
iconite in the quartzite.

STRUCTURE

aulting is common throughout the range, but generally on a
mor scale. Normal strike faults are prevalent while many

s cut diagonally northeast or northwest across the bedding.
" It drag, especially noticeable in the limestone formations, is
- r pronounced along the diagonal faults (see figure 6). The
- cipal movement, on many of these, has been horizontal rather
~i vertical. There is much local bending or folding of the
" taents along these faults due to horizontal pressures. In

Lyndon limestone, immediately northeast of Cane Springs
' figure 2), is a good example of compression and folding
-H a consequent fault break.

scause of the drag folding, a northeast striking fault in the
g (iland Peak formation, east of the area mapped, is so con-
3uiOUS can be easily distinguished from Emigrant Valley
hy(°r six miles to the south. The relationship of distinctive
pp on either side of the fault indicate approximately 500 feet
o™prizontal displacement. Drag folding has deformed the sedi-
thfS *0r a distance of several hundred feet from the fault.

is often impossible, because of the horizontal movement, to
gmine the direction of dip of such faults as the faults are
} prized by the displacement of the sediments, and not by the
/erfnce of discernible fault scarps. The direction of the dip of
tj,flt with vertical movement can be determined by the relation-

of the faulted beds. However, if the horizontal movement
vel™ Cen™ N may reverse this relationship.

Ninor bedding faults occur in thin-bedded limestones, as well

gd/ thin interbedded limestones and shales. Both strike, and
° dip movements were noted.

ly myth, W. I,rAnalyst, Nevada State Analytical Laboratory.
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‘lat west-dipping fractures are commonly found in the quartz-
ith quartzite breccia ranging from one inch to one foot in
kness. None of these fractures have the appearance of
ong” faults, as little apparent displacement was noticed,
he displacement on the normal fault, bounding the west side
he lange, must be considerable, but its magnitude is not
wn. The fault is of the basin and range type, dipping to the
', and has relatively depressed the hanging wall side. How-
, the quartzite in the footwall dips at a much steeper angle
e east than the average dip of the formation farther from
fault, indicating either recurrent movement on the fault or
a further tilting of these beds from some unrelated force.

THE GRABEN AREA
e “fault block” in the quartzite is the only feature in the
showing extensive and intricate large-scale faulting For
licity of reference this “fault block” will be referred to as
raben area, defined as a depressed block caused by faults,
e structure of the graben is very complex, with thrust faults,
al strike faults, and steep reverse faults. Its origin is pri-
ly the result of relative downward movement in the hanging
of the west-dipping Main fault which has dropped shale and
tone into the underlying quartzite (see figure 7). This nor-
ault has a calculated vertical movement of over 3,000 feet,
her west-dipping normal fault forms the west side of the

e thrust faults are older than most of the normal faults, and,
result, are cut into many discontinuous planes within the

"e . The W~ Ward dip extensions of the thrust faults are
at least 1,000 feet below the surface, to the west of the

N, as a result of the displacement on the normal fault there
gure 7) This discounts the possibility of the exposed

tfaults the W6St °f the graben being rePeated by these

period of west-dipping normal faulting followed the thrust-

“ “ \el mil le f°r the graben’ Tt comPares in magnitude
recent Basin Range faulting, with displacements measuring

ne thousands of feet.

am°unt °f erosion that this Period o
ng antedates the-II-Basm Range ¥au|it|ng. /KI stugy of %lgure

tes that there has been over 3,000 feet of erosion since the
cemen on the Main fault. The accumulation of angular,

77524
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reference. A shows thrust faulting, B shows west-dipping jt; jg
faulting, C shows east-dipping normal faulting.
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-.-rital quartzite, which covers a large percentage of the south-
portion of the graben, is in many places quite thick. Fol-
ing the period of movement on the normal fault there was
loubtedly a pronounced scarp along the quartzite contact, and
quartzite alluvium rapidly covered the shale and limestone
er, perhaps to a thickness of several hundred feet. Conse-
nts, the shale and limestone have but recently been exposed,
have undergone comparatively little erosion since the fault
/ement. From this it can be inferred that the old erosional
face, just prior to the normal faulting, was a short distance
ve the point at which the projected normal fault cuts the pro-

ved Lyndon limestone. This is approximately 3,000 feet above

__Present surface, at the graben and quartzite contact.

—ield evidence indicates that the east-dipping normal faults
probably the younger (see figure 11), and that they have
displacement than the west-dipping faults. The displace-
its range from only a few feet to possibly 500 or 600 feet
ular blocks of overthrust quartzite have been dropped into the
e formation where the thrust faults have been cut by these
r east-dipping faults.

Jtind eSUi f intensity and multiplicity of faulting, the
ctuie and stratigraphy of the graben is very complex The

\ace exposures are dominantly Pioche shale with many fault

_jtitions, along with fault segments of quartzite. These quartz-

s Thtrr t t? aewtkeu?°f*>»«£££

fact can best be illustrated by a study of figure 7
* showSthe east dipping normal faults cutting the top of the

—tzite formation m the hanging wall of the thrust.

n- r tv detrit? quartzite in the graben area is
dcinitv of 'ec®adary carbonate Precipitate. It is always in
11 Ul S and implies percolation of water through

earlier perioa- This materiai

% directly overfies th'eTau ltf* * &S *
ie principal thrust fault is thought to be No. 1 thrust fault

te tte <G ™ ijtelrii Bar n Within the graben about 600
- 1 1 1 -
mn"lllli% Eﬂeh lBéars srigl]Jh{Iy t%(ttrgn(e:lg,sguelrtméyr} ft?er ?lpaoc%tdo Oer

Ptatehf,1°a POint Where is cut by the Main fault. This
«outh of tl, r rcm?™d by erosion for 11 distance of 2,500

gt isonl'ietGr m shaft'® ~horizontal displacement, on this
u ated roughly to be between 1,000 and 2,000 feet,
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with the movement gradually increasing to the north wh5p
may possibly exceed this amount (see figures 2 and 8). j
Minor thrust faults were encountered in the underground int
ings of the Groom mine. Apparently they are compliment*
the major thrust, and are the result of frictional drag in theen
and limestone beds in the footwall. The displacement alongce
faults ranges from a few feet to possibly 200 feet. Later iOu
movement is indicated on at least one of the faults. ;ht
The resultant drag along the thrust faults is undouhy
responsible for the steep and overturned west-dipping shabgi
limestone beds in the graben. The overturned beds to thtjib
of No. 1 thrust fault are normal fault repetitions of theea
Pioche shale with another included fault segment of quartijpe
It becomes apparent that the surface exposures extend agj
shallow depth along their measured dip because of the drafnti
ing, and the displacements on the thrust faults. ilic
The small west dipping fractures mentioned to be foundg
quartzite are no doubt manifestations of the compression i £
sible for the thrust faulting. eci
The greater part of the regional tilting of the sedimentarjug
is assumed to be pre-thrust. Any appreciable post-thrust tite
comparable to the average 35 to 40 degree present dip of the ]
ments, would either indicate very steep pre-tilting thruslar
would have flattened the thrusts to a plane approaching tf

zontal. he
MINERALIZATION leti
LEAD, SILVER, AND ZINC DEPOSITS har

Replacement deposits in limestone, within the graben, SO
sent the only mineralization of any economic importance rse
found in the district. Both irregular fissure replacemeiO n
bedded deposits occur. The thin limestone members in theact
part of the Pioche shale are good examples of bedded depo th
the Groom mine, while the mineralization in the overlying Ithe
limestone is controlled by steep-dipping fissures. tzil

Argentiferous galena and a subordinate amount of splgh
are the primary ore minerals. The galena is very finely ge j
line. A polished surface of massive galena showed no cryssco
sphalerite or argentite. However, on etching with hydr%rs(
acid fumes several microscopic, undetermined, silvery (*nj
appeared on the tarnished surface. Cerussite and anglesit-,ere
in the oxidized zone, partially replacing residual galena. —
tion of the sulfide ore, at the Groom mine, has not extendePwti
below the 50-foot level except immediately along open fissrlls
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~Sphalerite is very sporadic in its occurrence, with little appar-
relationship to the galena concentration. Assays12 were

™d'nd tO vary a trace to twenty-two percent zinc in ores
lent* no similar variations in lead values. The smelter returns on
|tileent °re shipments from the Groom mine run from one to four
Longcent zinc, with the lead usually over twenty percent. A small
er iount of ore shipped from the Lane shaft, one-half mile south

the Groom mine, was said13 to have run ten percent zinc and

shabSiizedCent I6ad' b°th r°sinjack and Wackjack can be
i fy * “fctotly averages about one.third ounoe per percHit

the ead at the Groom m.ne, with the gold content practically nil
oper, in the form of chalcopyrite, with possible tetrahedrite

8 i, r.e8fab° Ut °'35. ercerht lg)eyrite>il:ll minor amounts, is found
ra'ntimate associlation with the galena.

mdlhfifiCatloOn °fJ~f limestone commonly occurs along mineral-

m t! r S,r d herS are °ften very thin Quartz veinlets in
a the iimestone and shale near the Ore deposits.

eerystanizedirregukr calcite veinlets almost universally occur
a ughout the fractured limestones within the graben. S i X
s ite stringers, dose to faults, are found in many of the M e

Ltrar” ns ‘° ~ but d° “ * any %
" fil MODE OF OCCURRENCE

«tiPrinCHPal r ineralizing fissures in the “aben area are sym-
tic to the Mam fault, and are from 20 to 100 feet distant in

banging wall. While they usually dip steeply to the west

fc * Cal “ d Sh°w *** =* °f =« ani

2 huayalization was found to occur in the Main fault It is

an impervious gouge which is over SOfeet thick
eP the writer's opinion that this fault was the primary feedt

Site Z T X T _ 'raliz"Ir SOIUi0"s' «“>uiteWng
i X n It bieccia and gouge was undoubtedly open
Tieshd Z Passageof solutions, but on reaching the level

and limestone the gouge was impervious No solu

S “ dthe8™ Tw , “b°"e this '->« Consequently they

y dinff horiVv r°ck bg, he aid °f mnumerable fractures until
7J mg horizons amenable to replacement.

a. N1 _are Cmmonly many east-west fractures and joints in
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the more highly mineralized zones. Some of these carry
grade galena well away from the centers of mineralization;
ever, such enrichments are usually only a few inches in thiclp
Although the main mineralized fissures trend north-soutllr
east-west fractures have undoubtedly aided materially in
access to the ore solutions.14

Minor thrust faults, in two separate instances, were fogjn
have locally controlled the mineralization.

The system of east-dipping faults in the graben ar&tl
thought by the writer to be postmineral. Where encountefol
the Groom mine they were not found to be mineralized 18
have any bearing on control of the mineral solutions. nt

The Lyndon limestone, along with the immediately undefn
limestone beds of the upper Pioche shale, contain all the Hn
ore bodies. This area is of limited depth as a result of itm
ward dip into the Main fault, although it is exposed longitude]
for a distance of about two miles as a comparatively tiFc
along the east edge of the graben. n

Some of the intercalated limestone beds in the upper ptn
the Pioche shale appear to be faulted out in the graben arerk
a normal section there are seven thin limestone membersen
upper 48 feet of the formation, while at the Groom mins m
commonly are only two, and four was the maximum numbera is
in place. In some places the east dipping faults have comileo
cut out the upper Pioche shale and a portion of the lower IPat
limestone. The shale between these limestone beds is verylusi
ular in thickness and generally shows signs of bedding movidec
Drill cores from diamond drill hole No. 1, shown in figifise
contain thin limestone units scattered in the shale to a decen
150 feet. These are very probably faulted segments and irer
considerable small scale faulting. Mineralization was noteotral

first 85 feet of this hole. ie

N

GOLD DEPOSITS ~,31

In the quartzite west of the fault inlier are several minizi»
occurrences. They occur along fractures carrying from ad an<
to one foot of quartzite breccia. These fractures dip 3(fpp]

degrees to the west. the
------------- _ trat

“Paul Geinmill, of Pioche, Nevada, in a personal communication, si)0 t<
has observed at the Prince mine similar structures have almost ii_

accompanied the mineralization, and probably provided the openings,, m
solution penetration. he (
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m'y MINES AND PROSPECTS
Yy GROOM MINE
Idphe Groom lead and silver mine was discovered in 1864 and
Ir claims were located. These four claims were originally
MMiked in a gioup, two long and two wide, each claim being 250
itin width. However, as local mining laws at that time limited
' 10"ims t0 a maxmmm width of 200 feet, the mineral survey for
ient, made in 1874, shows these claims as being 200 feet in
areith, and separated by a 100-foot strip of “open” ground
» ™ Tay!lOr<?”d C°'\a” En*lish concera>bonded the property
JNI01872 and after spendlng about $80,000 on roads and develon-
nt work abandoned it as being too isolated,
mdefn 1885 the property was acquired by Patrick Sheahan and

fill™?2r f  hw° 7 as done' In 1915 it was leased to
V i 1McCormick whO Produced steadily for two years, and the

htaners produced steadily for one year thereafter.

T 'r°™ 1918 1942 sP°radic shipments were made by leasers
n Sheahan bonded the property in 1942 and entered into a

P With the International Mining Corporation of New
anrk to operate it. Steady shipments have been made since

ersen men and equipment could be obtained. Adequate machinery

“ P.r d btained and a “ ai

lomiiecords of the Groom mine, from shipment receipts in the files
5 19atnck Sbeaban and Dan Sheahan, for the years 1915 to 1926

a a ol of 6,14 tos of oe shipeed The ore
aodded 100,341 ounces of silver and 5,926,371 pounds of lead

St S I fSer 0% 6P oo SlighBly ooV 8AosCor

XateT r S ff lead' SOn;e Of the Shipments -re rcon -
Te” vr«r i 18 impossible t0 calculate the true “run of

8393 ve, . ]e 0le' The nef smelter returns amount to
8,393 which is but 63.0 percent of the gross value, as figured

:fa,,d MaT,gd,y: ari r ctal prices pubiishe<i by ~ e~ -
g pproximately 900 tons of ore were shipped in 1942 and 1943

traU an T p S 2 ininf C?™ ration’ bein® partl™ mill con-
1 90 tons in 1944 7 lun °f ™Mme ore- The shipments of about
944 reP”sent “run of mine” ore. No milling was

rgshe Cm44 because of the scarcity of skilled labor.
om mine is the only producing property in the district.
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he mineralization so far as known, is largely confined to the
mestone rib extending along the east side of the graben area
his rib extends almost continuously for about two miles from
lie Lane shaft to about one and one-half miles north of the Groom
laft where it is covered by over-thrust shale and quartzite
-owever, no indication of mineralization was noted in the north:
m portion. It varies in width from 30 feet to over 100 feet
nd m places is covered by alluvium. It may be faulted out fm’
short distance beginning about 1,000 feet north of the Groom
laft, m an area covered by alluvium. A prospect shaft now
[accessible, was sunk in this area within 30 feet of the Main
Iliméjs’t?oesneAbéd ;rr]ulj P;]eo |H1r2 torr?gevr\?absle oumgt which underlies
Within the area mapped this limestone rib is largely of the
"d°n fO™ atl®° n>although there are faulted segments of recrys-
ed Peasley limestone, as is shown on figure 8. It is evident
fh* @ fT Iting °f these seyments of Peasley limestone was prior
the displacement on the Main fault, and may also be pre-thrust
The mine is opened to a depth of 210 feet by a shaft arH +
Its' The UWPP« adit, or 100-foot
.sure mineralization, which in most instances is along, or close
"th QOntfct °/ the Lyndon limestone with the Pioche shale

[It SacToA h-adit Cr°SSCuts t0 the east toward the Main

oid map Shows the b“* *>ta from
siaba of limestonTLd

SS No mineralization is mentioned m thick-

] b r eenN°-3 th" X
the Groom fault so that itA e &A 1A fault bas been cut
1 100-foot level However k Xp°f®d only WIthin this area on

lich has offset the beds ahont An sw dnft Thls thrust>
itrolled the mineralization ™ A to have partially
- hanging wall The ore n al1084 °f the °re is confined to
«th fissures, but thelrev”~T d°“ inantly made along north-
in g wall of the thrust A °f f st-west fractures, in the
'iable, with ore oVAeseA | rn"*"1Le The rePlace™ *t is
ch as 30 feet in width The w A A Va U6 m places’ beinf as

AN fissures,
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massive limestone has been augmented by small east-west
tures. Most of the mining previously done was confined tow |
high-grade fissures, with some shipments recorded to haerflr
as much as 70 percent lead. In addition to the fissure ore e
the three limestone beds of the upper Pioche shale, that are>as C
ent in this area, show almost complete mineral replacet3esu
These have the character of bedded deposits. e @
The ore extends both to the north and the south of this a%d t(
the hanging wall of the thrust above the 100-foot level. Qe? 0Ot
mined, during World War I, from the 75 intermediate levels An
the extension of the main mineralized fissures, for about IGQd
farther north than the extent of mineralization on the ICChdh
level. But here the drift apparently enters the footwall 000fo
No. 3 thrust fault and veers to the left, and then followrom t
contact of the limestone and shale for 150 feet to the face The
only minor indications of mineralization. It is not clearDitle
the operators chose to leave the zone of most probable mitiritiee
ization, unless for the fact that the shale contact was eegree
digging. No crosscutting from this drift has been done toto dej
mine the possible northward extension of the ore fissures ty The
the area mined. ie W
These mineralized fissures are also found to extend to thesyndoi
in the hanging wall of the thrust fault, where they haven the
mined for a distance of about 100 feet. Some rich, but siverai
oi e still remains confined to innumerable cross fractures orj Indii
in blocky limestone. It is not being mined at the present time Ma
to the shortage of labor for hand sorting of the limestone tfiamoi
The Groom fault was not found to be mineralized and isgt, w;j
sumed to be post-mineral. Beyond the points at which itatter
No. 3 thrust fault the fault forms the contact between the Pimilar
shale and the Lyndon limestone. An estimated total of 60reccia
feet of the two formations has been faulted out on the IOtan tt
level along this contact. I slip#
Diill cores from the footwall of the Groom fault contafee 70-
ments of limestone scattered in the shale. Some of these,ith da
ticularly within 85 feet of the surface, are mineralized, | the ]
with erratically distributed ore values in the shale. The® The
probably faulted segments of the Lyndon limestone and OO feel
loche shale that were cut by the fault. There are alsoimestoi
minor faults which have further broken up the beds in theas erc
wall of the Groom fault. ,n nor

inJr6 ” orth'south ore fissures south of No. 3 thrust fault ife lime
oo evel do not appear to be directly connected tof the c
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3dthin the area previously described. Most of the stopes are
*W inaccessible, but indications are that the ore was usually
ibnfined to a width of two or three feet along the fissures. In
Hme places, however, where several fissures converge, the ore
‘e'as of greater width and steep ore shoots have been mined to
®iesurface. Many thin stringers of galena with secondary cerus-
ite can be seen in the surrounding wall rock. The Indians are
&¥d to have mined the surface exposures of these rich ore shoots
K) obtain lead for bullets.
k An intermediate drift from a 30-foot winze, from the 100-foot
%el, shows ore of good grade along a fissure for an average
O\Mdh of about two feet. There is undoubtedly ore below the
o0OHfoot level in this area which could be mined through raises
firaomthe 200-foot level.
«! The limestone, particularly in the southern portion of the 100-
rjot level, has been considerably twisted with many local irregu-
larities in the bedding attitudes. Strikes vary as much as 50
Agrees on either side of faults, and the bedding dips range from
fendegrees to near vertical.
i The shale near the portal of the 100-foot adit is thought by
le writer to be Chisholm shale in fault contact with lower
syndon limestone. A small amount of the same shale is exposed
in the surface, just south of the portal of the 100-foot adit,
syerlain by recrystallized Peasley limestone,
j Indiiect evidence that the east-dipping faults are younger than
ne Main fault is apparent from section C-C' (see figure 11).
diamond drill hole No. 1 drilled into quartzite breccia at 302
ft, which would mean that the Main fault either becomes much
:atter below the surface or has been offset by later faulting,
imilarly the face of the 200-foot adit is in quartzite gouge and
reccia about 50 feet west of the projection of the Main fault
-omthe surface. The dip here varies between 60 and 70 degrees
i slips within the gouge. This agrees favorably with the aver-
?eJO-degree dip of the Main fault observed at the surface, and
Ah data from an old map of the east crosscut at the north end
f the 100-foot adit.
The 200-foot level adit crosscuts northeast for a distance of
0 1eet from the portal, through a maze of faults in upper “b”
mestone and shale of the Pioche formation. Massive limestone
as encountered beyond the No. 4 thrust fault, and a drift was
n north for 500 feet in the footwall of the fault. To the north
ie imestone is badly faulted and twisted, with the last 300 feet
e ri t being almost entirely in a black carbonaceous gouge
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nf limestone and shale. Quartzite gouge and breccia is exposed cont;
at the face, indicating this portion of the drift is m the Main lleand
feet
'“ A raise from the face of the 200-foot level passed through No 1 itts ma
thrust fault and entered massive green shale at 30 leet. About atr40
“ feet of dense rubbery gouge was found to accompany the m‘
fault At 70 feet the raise cut the Pioche shale and Lyndon lime- lin
stone contact. Little indication of ore was found Ore of good isholry
grade was encountered at 85 feet along steep west-diPpmg nor h itlevel
south fissures in the hanging wall of No. 8 thiust fault. At ths ac
place the rocks are badly fractured and the thrust fault is ndis- foun
tinct. The ore fissures are the extension of the fissures on tre JHy m
100-foot level. Cpres
Only two of the limestone beds of the upper Pioche shale aie i2thi
present in the raise; the remainder having been faulted at i®bel
About 100 feet south, in a winze from the 100-foot level, tre ikhas
contact of the Lyndon limestone and Ploche shale is exposed ard oan
-I-iT-ni4-1-AH Lin
only twoofthe limestone beds are present tf‘lere The writer » Was
found that faulting of these beds is universally present through- iwas
out this area. In other places three or four of the limestone bes hi
are in place, but nowhere in the graben area were all sevend &<
them found. Along the Groom fault on the 100-foot level they careo
are missing entirely. Four of them are well exposed on the su- of
face in a gulch about 700 feet south of the portal of the 100foot edt
adit. At this place the “c” limestone bed is also exposed andis owall
only 140 feet from the base of the Lyndon limestone. Sefe

Partially oxidized lead ore was found along No. 5 thrust faut des
on the 200-foot level (see figure 13), and continued northwes thonl
until this fault joined thrust fault No. 4. Later crosscutting to parti
the east, through the limestone farther south, again encounteieci ik
No. 5 thrust fault, and about 100 tons of ore were mined. «o moft
further exploration of this possible ore shoot has been done, e otz
thrust is of small magnitude, and appears to be a lateral from jgg¢
No. 4 thrust fault. Flexure of the bedding along the fault indi- | o
cates post-thrust normal movement, with consequent reopen®# \eg
of the fissure. This reopening, together with the fact that tn 0
fault strikes obliquely toward the Main fault, is probably respon Ia.q
sible for the introduction of the mineral solutions.

The limestone encountered in the footwall of No. 4 thrust au >iLn:
in the 200-foot level, is a portion of the Lyndon limestone. I®ne ism
diately to the east of the No. 4 fault the north drift follows a
shale and limestone contact for about 75 feet. This is un ou
edly the Pioche shale and Lyndon limestone contact, as a thin i® _ fr
stone bed is exposed in the shale along the west side of the n it
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contact is about 40 feet west of the surface contact of Pioche
Main eand Lyndon limestone, indicating a displacement of possibly
feet on No. 4 thrust fault. The innumerable small normal
No. 4 (ts make any accurate calculation difficult. The limestone is
thout at4o feet in thickness, bounded on both sides by faults. The
7t SOU to the east through the limestone cuts a fault contact
lime- limestone with shale. This shale is probably a part of the
good lisdm formation. The contact may also be seen in the 100-
lorth- ilevel as mentioned above.
t this Zradistance of 700 feet north of the Groom shaft, ore fissures
inds- found in the Lyndon limestone. These are notably small
n tre My mineralized east-west fractures. Some mineralization is
ppresent in the “c” limestone bed close to its contact with
e ae »2thrust fault. However, the “c” bed is cut off a short dis-
| at. iebelow the surface by the thrust fault. Little exploration
1 tre ikhas been done in this area other than a diamond drill hole
d ad MWnin section D-D', figure 14. This hole, as seen on the sec-
erhes AWas drilled entirely in shale, and verifies the fact that c
«<agh /Mes cut off at shallow depth by the thrust fault.
ebak Gehundred and eighty feet northwest of the Groorn shaft a
ren of dl area of rich but erratically distributed ore was found m
1they tareous shale. It seemed to be mainly concentrated in the foot-
iesu- lof a flat fault. The ore occurs as nodular and irregular
I0foct gedblobs or lumps of galena and cerussite. The shale m the
and is itvall is of an entirely different character than the thm-bedded
sp-dipping greenish shale in the hanging wall. It is blocky,
tfault |resthe appearance of having been somewhat metamorphosed,
divest | only very indistinct bedding planes. This appearance may
;ingto partly due to the presence of considerable disseminated iron
ntered ;¢ The color and blocky character resemble the upper poi-
d. No of the Chisholm shale, although the shale in the hanging wall
e. Tre tertainly of the Pioche formation. The fault could not be
1from gy as this area is mostly covered with alluvium. A diamon
It ir_d- lhole, dipping 45 degrees to the east was collared 50 feet to
PG \west of the fault, and drilled 200 feet of blocky shale with
rat te icsof limestone. Scattered zones of mineralization were noted
reso raugh the entire length of the hole, with the best ore showing
t fault, Seen 90 and 115 feet. The limestone bands are indicative ot
Inmre- ‘upper Pioche shale.
.vasaisma" amount of ore has been taken from a shaft about
idoubt- tsouth of the portal of the 100-foot adit. The shaft was sun
in line fracture in the Lyndon limestone close to the surface fault
e arift ftact with the Chisholm shale. The ore was reported by Mr.
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aan to have carried much mr,™ .
je Groom mine. nC an Is norma-lly found

mettered mineralized arens .
i of the Groom “C’ Hmest™

ie hanging- wall of the No 2 thrust f it~ aPParently lies
iff at shallow depth A fault xt 18 undoubtedly

apie shale, characteristic of that underlying “c” bed is found

B — - S

THE LANE CLAIMS

e“Bkc™MMetel.” 116 Medal daim WaS originally located

185-degree incline shaft has been sunk to a denth nfimr t

%| t $ SI r) rO m-ITisztoneISamthe Groom shaft, and
f,Seine SnJ fault *ear the ~ edge

RAihe Mt bydi® 588 Rpstoked from above a short

o i ™ i i i
t rPniWeT rthé ferrF]aEic digltﬁ%ttjrg%rlll ISof sphalerilccgurlll%vlvre]zvtgre

nheT 00tT 6 a S6lected_sample of rock "om the stope
. -the 118—§‘oot eveT assaye&g\ 6.33 péorcent 2|Onc, W?nle a samrile

Snha °WtWmZe\ abOUt 25 f6et distant’ assayed 22.2 percent
1P Ite can be seen megascopically in the rock of the

)t of the Black Medal claim is covered by alluvium and insuf

tesxrfhas\TdonetO as @ Z t

of the sW t 11 S* a outcr’P exposed in the alluvium

and Pr  fV *? UdeS faulted Portions of both the Pioche
and Prosper Mountain quartzite. No underground man-

Lptw r~ fact. that the sbaft is in limestone for the

i i ff S fhe°bed"."116 Pr6SenCe °f thrUSting’ and P°S

iyt Wm' L’ Analyst’ Nevada State Analytical Laboratory.
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HANUSSHAFT
ieHanus incline shaft is a gold prospect in the quartzite about
Mies northwest of the Groom mine. The shaft is sunk to a
hof about 60 feet along a west dipping fracture. A sample
1from the small ore dump assayed 1.08 ounces of gold per
However, the gold-bearing quartzite breccia was seen not to
idsix inches m width, and the values are very spotty

OTHER GOLD PROSPECTS

marthe middle of the range, in the vicinity of the small basalt
previously mentioned, are numerous shallow diggings in the
tate, some of which undoubtedly produced a small amount of
; Here again, from the nature of the workings, the values
f nave been very spotty, and the occurrence of any quan-
more is doubtful. It is very unlikely that the basalt has any
qgon the ore genesis.

?writer was told-10 that some placer gold has been recovered
ly-washmg gravels in the gulches below these workings. A

[dd nuggets up to the size of a grain of wheat were said to
been recovered.

~COMMENDATIONS FOR FURTHER EXPLORATION
IN THE DISTRICT

only known favorable area for base metal exploration in
§3Uthem portion of the Groom Range is the fault inlier, or
§m in the quartzite. No mineralization was found in the
< excellent exposures to the east. The graben extends from
%Iluvium covering at the edge of the valley, north to the vol-
S swhich have covered it; or a distance of approximately five

south from one and one-half miles north of Groom shaft.

shown on figure 2, the southern portion contains several
sof overthrust quartzite. These disappear to the north
2yas a result of erosion. The only quartzite remaining in
raben to the north, is the extension of the block overlying
= Q1 thrust fault (see figure 16). It gradually trends closer
ﬁ!east contact of the graben, until about one and one-half
gnorth of the Groom shaft it has been cut by the Main fault,
o ver-thrust quartzite here is in normal fault contact with
!ite. Figure 17 gives a generalized picture of the probable
rard relationships two miles north of the Groom mine,
Nintercalated limestone beds in the Pioche shale might make

w of grav

isShealian, personal communication.
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FIGURE 17— Cross-section of graben area two and one-half miles north of Groom shaft, showing possible stratigraphy
below block of over-thrust Frospect Mountain quartzite. Note Pioche shale in center in fault contact with Lyndon
limestone (?).
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bdes, at depth, where they approach the Main fault. This is
aewhere the prospectors adage of “ore at depth” has rea-
Hepossibilities. From all indications the entire Pioche for-
mshould be encountered along the Main fault, probably
considerable repetition. It is not known, however, whether
oner limestone beds are amenable to replacement. No min-
iation could be found in the “a” and “b” limestone beds, on
suface. The surface croppings, east of No. 1 thrust fault,
:onsiderably iron stained, however, while the same beds to
rest of the fault are not.

estructural problems confronting any operator, attempting
plore these beds at depth, are many and varied. The surface
lings of the intercalated limestones cannot be projected
ward, along their exposed dip, due to being faulted off. In
words, the surface exposures in the Groom mine area are
aveneer. Information available from surface and under-
idmapping, and from diamond drill holes, shows five thrust
sand many normal faults to have displaced the beds. The
iximate displacement of these faults might be calculated,
te occurrence of unknown faults must be expected. The
ularities in fault attitudes along with the pronounced varia-
in bedding dip make further complications. A deep drill
sunk 400 feet west of the Groom shaft, would aid mate-
iin planning any further systematic exploration at the
mmine. It would also lend invaluable information to any
ised exploration of the remainder of the fault block,

tre writers opinion, the known occurrence of ore minerals
elLane shaft warrant further exploration in the southern
ision of the fault block. The alluvium covers the surface
sings south of the shaft, but undoubtedly the fault extends
i some distance under it.

* northern portion of the fault block should be studied in
L before any explicit statement could be made as to the pos-
existence of ore minerals. Even then, as shown by figure 17,
iver-thrust quartzite covers the most probable ore horizon,
sshown in figure 17, limestone does underlie the quartzite
Ut is likely to be a formation stratigraphxcally higher in the
krian sequence than the Lyndon limestone. Such rocks may
lay not be susceptible to mineralization. The narrow expo-
d limestone shown, on the figure, a few hundred feet west
*quartzite, is thought, by the writer, to be a faulted portion
*Lyndon linestore.

ie well-known affinity between gold and quartz, and the
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almost complete absence of gold in the limestone ore bodie
might be construed to favor the possibility of gold having be<
deposited along the Main fault, at depth, in the quartzite. If tl
period of mineralization in the graben could, in any way, 1
shown to be related to the gold deposition previously mentioned
the quartzite, such a conjecture might be logical.

Reconnaissance of the carbonate rocks in the vicinity of tl
volcanics is recommended. On the east side of the range, beto
Mount Baldy, erosion may have removed sufficient lava to expoi
limestone in fairly close proximity to the main volcanic feeder
Further, it is very possible that the larger faults in the grab(
have provided openings for igneous penetration. Some study -
these faults, close to the volcanics, should be made with th
in mind.
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