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G-A K-stain

= fabin And s gude fres
A quartz diorite porphyry consisting of about 57 percent plagioclase (sodic

oligoclase with albite rims), 15 percent pale brown to green hornblende, 10 percent

biotite, 10 percent quartz,5 percent orthoclase, 2 percent ilmenite, 1 percent sphene,

and apatite. The rock contains 25 percent subhedral plagioclase phenocrysts 3 - 8 mm across

and often with strong undulatory extinction. Groundmass grains generally are .05 - 1.5

mm across. Hornblende grains are subhedral and up to 4 mm long. Some large biotite

grains contain dozens of sphene inclusions. Interstitial orthoclase grains are anhedral

and up to 1 mm across. Plagioclase shows 1ight alteration to sericite and epidote. The

overall texture is subhedral granular.

G-B Kgmp of /-mr(/\/;-nnﬂ K-stain

A granodiorite consisting of 55 percent plagioclase (oligoclase), 25 percent
quartz, 15 percent perthitic orthoclase, 4 percent biotite, 1 percent sphene, ilmenite,
and apatite. The texture is subhedral granular and seriate with most grains % - 6 mm
across. Well developed sphene crystals are sometimes twinned and up to 1 mm long. Some
quartz occurs as vermicular intergrowths with plagioclase, especially around the rims
of plagioclase grains. A few biotite grains are partly altered to chlorite (ferroan
prochlorite) along the biotite cleavage. Plagioclase, which displays well developed
synneusis textures and oscillatory zoning is lightly altered to clinozoisite, epidote,
sericite, and clay (birefringence and color Tike kaolinite).

G-11  Ouvx wilvusnve v 7The Aadi7s ( Face area ) K-stain

A quartz diorite porphyry that has undergone propylitic alteration. Except for
alteration minerals, the mineralogy and textures are essentially the same as G-A., At
a minimum, most plagioclase grains have a turbid appearance due to pitting and some grains
are as much as 50 percent replaced by epidote and clinozoisite with minor sericite. These
epidote grains are anhedral to subhedral and up to 1 mm across. The little biotite
remaining is colorless to reddish brown, however, most grains have been completely altered
to chlorite (pennine) or limonite. In this case limonite seems to be an alteration product
of chlorite. Hornblende has been bleached to colorless to pale gray-green colors. Some
epidote occurs along fractures in hornblende. ITmenite has been completely altered to
hematite. Orthoclase is largely unaffected by the alteration except for light pitting and
minor alteration to clay and carbonate. Quartz generally is fresh. Sphene, even those
inclusions in biotite that has been completely altered to chlorite, has not been affected
by the alteration. Likewise, apatite does not seem to have been affected by the alteration.
A few cubes of pyrite are present but these have been completely oxidized to 1imonite.

G-4 /7",0/(7_6 From Ué}:ﬂ&w/ 177051 /.7,1;//47 Bostadin

An aplite consisting roughly of 50 percent orthoclase, 25 percent plagioclase
(oligoclase), and 25 percent quartz. Accessory ilmenite, biotite, and muscovite are
present. Biotite is golden brown to dark brown and may be heavily altered to iron oxides,
especially along cleavage planes. The rock texture is anhedral granular and seriate with
most grains being .04 - 2 mm across. There is a weak parallel alignment of elongate
tectosilicate grains, suggesting a flow structure. Hematite inclusions and vacuoles in
feldspar grains also are parallel to alignment of their feldspar hosts and elongate quartz
grains. Flow structure often occurs in small dikes or near the contacts of larger dikes.
Limonite (from oxidized biotite?) occurs along grain boundaries and causes the red color
of the hand sample.
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A hornfels consisting of 40 percent quartz, 35 percent muscovite, 12 percent
aluminian prochlorite, 10 percent plagioclase (oligoclase), 3 percent biotite, euhedral
zircon, and rutile. The tectosilicates have a granoblastic polygonal texture and the
micas display a moderate schistosity. Most grains are .03 - .4 mm across but some grains
are up to 1% mm. Al-prochlorite is intergrown with muscovite and biotite and appears to
replace these minerals. Where biotite is replaced the Al-prochlorite contains granules
of rutile. The Al-prochlorite probably developed as a retrograde metamorphic mineral.
The original rock probably was a siltstone.

G-3A  Quvr ‘ff‘Trc/ Ls werTherp end

A calcite marble with granoblastic polygonal texture and containing about 97
percent calcite. Most calcite grains are elongate and generally are % - 2 mm long
and 1/10 - 1/2 mm wide. Muscovite is the most common silicate mineral, and commonly
occurs as .15 mm long flakes scattered throughout the rock along grain boundaries and
as inclusions in calcite. Grains of graphite often less than 5 microns across occur
most abundantly along calcite grain boundaries but also occur as inclusions in calcite
and muscovite. Some tremolite grains up to % mm long are present. An occasional spot
of limonite (oxidized pyrite?) up to .2 mm long can be found. The original rock was
a fairly pure limestone.

o ; e sd S of ’
G-12 Tle PO\’()hYC/J/¢57/L jﬂer Cple Sidicws]e ﬂf”l’f MEKZ/;‘;a.En ele % nd or/

The wna f
This section is across the contact of an igneous intrusive and contact meta-
morphosed sediment. The igneous intrusive is highly altered but has a relict subhedral
granular texture with % - 4 mm grain size. Compositionally, the intrusive seems to have
been a granodiorite, the major minerals listed in order of abundance being plagioclase,
quartz, K-feldspar, and colorless pyroxene. Plagioclase is highly altered to sericite,
epidote, and clinozoisite. Pyroxene tends to occur as skeleta] crystals with quartz and
epidote filling spaces along pyroxene cleavages and quartz containing inclusions of
pyroxene. - Sphene is a common accessory mineral. Some ferroan prochlorite and oxidized
pyrite grains are present. Quartz also occurs along fractures transverse to the contact.
The original sediment probably was a calcareous siltstone. The present texture
is granoblastic polygonal with typical grain size of .04 mm. Porphyroblasts of garnet
up to 1 cm across are present. Garnet is poikiloblastic with concentric layers of inclu-
sions of carbonate, pyroxene, and quartz. Fine grained minerals in the metasediment
include quartz, plagioclase, K-feldspar, Al-prochlorite, garnet, epidote, clinozoisite,
carbonate, sphene, and pyrite. Another mineral, possibly cuspidine, is present and has
optical properties as follows: low birefringence 1ike .01, r.i. quartz, bx +, distinct r v,
good cleavages as right angles. Some pyroxene and muscovite also are present. Any of
these minerals may be concentrated along certain layers of the rock. Garnet is reddish
brown in hand sample and neutral in thin section.
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RS-229 ’ Polished Thin Section

A skarn rich in pyroxene and containing important amounts of quartz, garnet,
and epidote. The texture is granoblastic with most grains being % - 6 mm across.
Pyroxene is pale green in thin section and may be iron-rich diopside or hedenbergite,
Garnet is dark reddish brown in hand sample and pale orange-brown in thin section.
Quartz occurs as porphyroblastic grains up to 1 cm across. Quartz is poikiloblastic
with inclusions of pyroxene which occur as small single crystals and relatively large
skeletal crystals. Pyroxene generally is free of inclusions but is partly replaced
by uralite and epidote. Carbonate occurs along fractures in pyroxene and uralite.
Garnet occurs as porphyroblasts up to 2 cm across and forms aggregates at least 7 cm
across. Garnet contains inclusions of uralite, Fe-prochlorite* carbonate, quartz,
pyroxene, epidote, and clay. The uralite and Fe-prochlorite inclusions contain inclusions
of garnet indicating garnet replacement by these minerals. Pyrite occurs as clots up to
1 cm across intergrown with pyroxene. A .15 mm grain of molybdenite occurs between
grains of Fe-prochlorite and garnet. Some chalcopyrite occurs along cleavage in pyroxene.
The nature of the occurrences of uralite, Fe-prochlorite, and epidote are good evidence
for retrograde metamorphism.

RS-208 wwdtcyound @t HwsT pillar

This section is across the contact of calcite marble and a scheelite-bearing
quartz-epidote layer.

The marble has a granoblastic polygonal texture with typical grain size of
% - 1 mm. In some areas of the marble, calcite grains are lenticular and are intergrown
with fibrous lenticular quartz. Porphyroblasts of garnet several millimeters across
occur in the marble and may contain inclusions of quartz, very pale green pyroxene,
and calcite. Some garnet crystals are isotropic and others are distinctly anisotropic
and divded into sectors with a biaxial character. Some of these grains could be
vesuvianite. According to Deer, Howie, and Zussman (An Introduction to the Rock Forming
Minerals, 1966, p. 32) "..... the distinction (vesuvianite) from grossular garnet may be
difficult." The 6-sided form of anisotropic crystals favors garnet, however.

The layer in contact with the marble consists mostly of quartz and epidote. The
quartz grains are anhedral to euhedral and % - 4 mm across. Distinctly zoned anhedral
to euhedral crystals of epidote generally .1 - .5 mm across occur as inclusions in quartz
and along quartz grain boundaries. Anhedral to euhedral grains of scheelite 3/4 - 2 mm
across occur along quartz grain boundaries and sometimes contain inclusions of pyroxene
and carbonate. The scheelite fluoresces blue-white in hand sample. Calcite occurs
interstitially to quartz and fluoresces red in hand sample. (Calcite in marble does not

fluoresce). Zircon and carbonate occurs as inclusions in quartz.

G-13 (& lessy Garnet Sfcern

A garnet-rich skarn containing important amounts of colorless pyroxene and quartz.
Garnet is reddish brown in hand sample and neutral in thin section. Most of the garnet
is isotropic but in places it is anisotropic with strong growths zoning and pie-sector
twinning. Garnet contains inclusions of quartz, pyroxene, epidote, uralite, and carbonate.
Carbonate also occurs along fractures in garnet. Quartz occurs as porphyroblasts up to
1 cm across with numerous small crystals and relatively large skeletal crystals of pyroxene.
Small amounts of uralite, epidote, and carbonate occur along fractures in pyroxene and
probably represent retrograde replacement minerals.

* possibly pennine
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A scheelite-bearing granular garnet skarn consisting mostly of garnet crystals
.02 - 6 mm across. Cores of large garnet crystals are isotropic and rims are aniso-
tropic with distinct growth bands. The isotropic cores have a neutral color and the
anisotropic rims are banded in shades of pale orange-brown. Most of the smaller garnets
are anisotropic with concentric growth banding and sector twinning. In hand sample the
garnets are brownish red. Cavities in garnet are lined with garnet crystals and may be
filled with quartz (a single monocrystalline grain, polycrystalline aggregates, or
chalcedony) and/or carbonate. Less commonly these cavities are filled with pale green
chlorite or pale yellow-brown phyllosilicate (chlorite-mixed layered clay?). The green
chlorite is Fe-prochlorite* Occasional cubes of pyrite are associated with quartz or
carbonate in these cavities. Colorless pyroxene and epidote are intergrown with and
occur as inclusions in garnet. Anhedral to subhedral grains of scheelite up to 2 mm
across are intergrown with garnet, pyroxene, carbonate, epidote, and quartz. Some
scheelite grains in this sample fluoresce the characteristic bluish white color of
scheelite but others fluoresce a cream yellow color characteristic of powellite or
high molybdenum scheelite.

RS-202  apdoskarn Newd e (owbinjgs K-stain

An endoskarn consisting of about 60 percent quartz, 30 percent plagioclase
(oligoclase), 7 percent pale green pyroxene, and 3 percent epidote + carbonate +
sphene. Most quartz and plagioclase grains are % - 4 mm across. Plagioclase is
subhedral and quartz is anhedral. Pyroxene occurs as anhedral to euhedral grains
.1 - .5 mm across, often as inclusions in quartz and plagioclase but also along grain
boundaries of these minerals. Plagioclase is lightly altered to epidote, carbonate,
and sericite. Minor K-feldspar inclusions occur in plagioclase. Interstitial sphene
crystals up to 1 mm long are present. Pyroxene is 1ightly altered to uralite, epidote,
and carbonate,

RS=209  fudrsicwt | 40T Aller o bhas=e

A skarn consisting mostly of granoblastic calcite, porphyroblastic garnet,
porphyroblastic quartz, and porphryoblastic calcite. Most granoblastic calcite grains
are % - 1 mm across. Garnet grains are up to 2 cm across and porphyroblastic quartz
and calcite grains are up to 1 cm across. Quartz contains inclusions of epidote and
colorless pyroxene. In places, garnet seems to have undergone extensive replacement
by clay (fine grained chlorite ?). Carbonate, epidote, and quartz occur
as inclusions and along fractures in garnet. Most garnet is isotropic and neutral to
very pale orange-brown in thin section. Rims of some garnets are anisotropic. Inter-
growths of quartz and clay (fine grained chlorite ?) possibly represent former inter-
growths of fine grained garnet and quartz. Acicular inclusions in quartz may be an
amphibole which in places has been replaced by clay (chlorite ?). Epidote occurs along
fractures in granoblastic calcite. Clay (chlorite ?) occurs along some grain boundaries
of granoblastic calcite. Minor scheelite occurs in the hand sample and thin section rock
chip but none was seen in thin section.

* possibly pennine
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Gillis Canyon Schoelite

This area which 1s also known As the Gentry line, is
located on the east flank of the quarts monzonite intruzive of
the Gillis Resvnyeey, jmmcdiately soutlh of ‘where 61115~ Canyon cuts
the quartz monzonite,

There are frur shallos shat'ts and three tunnels whose
dumps 1 :licat~ that thore 1s probably threce or Tour hundred feet
of underground workings. The rock is orovably Fxcelsior and is
a brownish tan, briitle, felsic Vescanic, Thers zre also some
interbsedded limestones and black dense quartzites (?). 1In Dlaces
the limestone %zs5 bren mardleized and in'others silicified and

locally silicateq. Retwioen the Excelsior and the onartz monzon-

ite there ic a zone nf dark, dense diorite Which contains consid-
erable biotite ang hornblende, and wihich I belisve is a hybrid
rock. The mafics of this i .rticular unit have been largely con-

verted to chlorite.

Tha nrn

n

pect anpears to be 3 typical contact type situa-
tion of limitad extent and it is extremaly doubtful that much

ore will ever be fourd. No further work ig recomnnnded,

©Qe0 0083 (9760
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Gentry Mine and Vicinity

USBM seq. no 03230210457

Locaton: T deocl actr o
The Gentry Mine is located in the CW1/2SE1/4 sec 33 T.12N. R 30E. of

Froperty  em Jle east side of
the Gi11is Canyon 15' quadrangle. The-3rea is along—side Gillis Canyon
FesictUs Apr & Live
in the Agai Pah Hills. The mine consists of four shafts, ihree adits,

A lelodte

and several pits and trenches. Aﬂdd4t+onaﬂ adﬁtS‘*p?ts——ﬂﬂd’tTEchES

occur—in- the—immediate—v4c4ﬂﬁty—1p4a%e—%+-1 The main shaft is located in

+hat
the center of a glory hole whieh has three adits radiating eut from it.
22~ g contains Two |evels
The shaft is 38 ft deep with-a—20—ftby20-ftroom-at—the-bottom. The

DA < 4pw‘m&
commodity was tungsten which occurred as the minerau scheelite. The ore
A

was hand picked and upgraded to 1.0% w03. It was then hauled to a

nearby railroad siding on the reservation (Stucky) where it was milled.
The mining was discontinued because of recovery problems due to the

fineness of the scheelite (Fred Kenderson, miner, personal comm. ).

penilay
The areas geological setting coﬁl1sts of a roof pendent within a
A

granitic intrusion. The pendent is primarily a medium to dark grey, thin
to moderately thick bedded limestone, with minor intercalated thin shales
and silts. The intrusive is the Gi11is Canyon pluton which consists of a
1ight grey to pinkish grey, porphyritic quartz monzonite with uniform

texture. Along the margins of the pluton, the intrusive, rock 1s Tlocally

—_

{ dw if( r,:f 5'717 [
addition to this is a border phase of the pluton which is a more mafic ‘_:nd o 4 han <T!n:

} £ e
diorite to granodiorite rock containing considerable biotite and ,,} B4
il Pt .L:/.‘;-:i;;

less porphyritic haveing a fine-grained, more aplitic texture In

hornblende in 1ts matrix and may be the result of metamorphism. It 1s
locally present as isolated pods, and as a discontinuous contact zone

with the country rock. This more mafic rock is cut by aplite dikes and



narrow quartz veinlets and will itself extend into the country rock as
local stringers and dikes. This phase of the Gi11is Canyon pluton is
very prevalent in the vicinity of the Gentry Mine (Hardyman, 1978).

Three phases of metamorphism 1is represented in the rocks within the
vicinity of the Gentry Mine. Initial isochemical metamorphism has
recrystalized the Timestone and may have turned some of the silty layers
into calc-silicates, metosomatic processes have altered the 1imestone and

the intrusive near thier contact into a garnet-rich skarn, and retrograde )

-

alteration has produced epidote where meteoric water flowed back through
the system.

The rocks and mineral types at this locality suggest a typical W
skarn deposit which is usually confined to a narrow(approximately 10
meters) but vertically extensive zone(Meinert, 1983). However, because
the 1imestone in this case is a roof pendent, the vertical depth of the
skarn, which is l1imited to the depth of the pendent, may not be so
extensive. Also, plate X shows the skarn zone to be fairly wide at the
southeastern end. This appears to be due to assimilation and
metasomatization of chunks of 1imestone off from the main pendent because

this area is scattered with patches of Timestone and intrusive within the

skarn.



The metasomatic process may also have followed structures such as bedding
planes and fractures which lead away from the general trend of the
contact giving the skarn the appearance of interfingering or occuring as
dikes through both the Timestone and the intrusive. Minor faulting

appears to have complicated the picture.

Preliminary mapping by the U.S. Bureau of Mines indicates a possible

fault which may have played an jmportant part in the tungsten fih/fh‘?L
mineralization. Indications of the fault include shattered powdery ': Ej;z;;(su
contacts between the skarn and intrusive in the main workings and in i Wiy, REHES
those to the northwest, the angular truncation of the limestone pendent, }MEZi;izgwﬁ
the extension of the skarn out past the limestone to the northwest, and fk“%‘Vdfék

bronts 4 faf_z,-r

the fact that they all Tine up along a similar trend. Rock chip assays '4¢m77a/rgg%;u
(appendix X) show that the tungsten mineralization of the skarn is T,
primarily concentrated along this trend as well. It is possible that
initial metasomatism and tungsten mineralization of the skarn followed
this trend as a preexisting structure and forces caused continual
movement along the same structure long after the mineralization had
stopped.
Three vertical holes, as shown on plate X, are recommended to
evaluate this areas potential as a future ore deposit for tungsten. The
holes are located to test the horizontal trend of the highest assays as
well as to test the vertical extent of the skarn. The holes should be
drilled as deep as possible or until the hole 1s definately beyond the
skarn zone. If warrented, additional holes could be angled to determine
1f the zone dips to either side rather then being vertical as it should

be. If a deposit with reasonable reserves can be determined, bulk rock

samples should be taken and tested for better recovery techniques since

this was a problem in the past.



References

Hardyman, R.F., 1978, Volcanic stratigraphy and structural geology
of Gi111s Canyon gquadrangle, northern G11141s Range, Mineral
County, Nevada: PhD thesis, University of Nevada, 248p.

Meinert, L.D., 1983, Variability of skarn deposits - Guides to
exploration: in Boardman, s.J., ed., Revolution in the Earth

Sciences, Kendall- Hunt Publishing Co., 384p.




Map Sample Description A11 Values in ppm unless otherwise noted
No. Au Ag Cu Pb Zn Mo W Spec
/f 10 ft chip along tactite 1,007 !.3 35 1150 41 .59%
| zone with 3-4 ft zones
of coarse intrusive
Eh 10 ft chip along tactite 1,007 !'.3 13 !150 62 1.51% *
- zone with dark red
garnets
3 B8 ft chip in tactite zone .02 1.3 L10 !150 15 60 *
along shear; quartz veins ?
4 10 ft chip across tactite 1,007 '.3 !'10 !150 180 240
zone |
5 10 ft chip across dark red 1,007 !'.3 17 !150 L5 8oo ¥
dense outcrop of tactite
6 8 ft chip of altered and 1,007 !.3 110 !150 5 10
shattered coarse grained
intrusive with red gouge
zones and abundant iron oxide
7 10 ft chip across dark 1,007 '.3 !10 1150 180 60 ¥
red tactite zone with
white quartz velns
8 13 ft chip across tactite 1,007 !.3 !10 !150 130 200
zone with 1-3 in. quartz .
veins on north side of cut
9 B8 ft chip across tactite 1,007 '.3 37 !150 165 e *

zone with abundant quartz

veins



10

10 ft chip across skarn

zone in altered 1imestone;

occasional 1/4 in. to 1 in.

quartz veins

15 ft chip of sheared and
iron oxide stained tactite
8 ft chip, 3 ft of which
is across structure in
tactite

10 ft ch1p of ﬁﬂm4neFa+~

4zed—appear1ng—41mestone .

AWET SR G ,,‘,; . Sog, & il

7

7 Pofa.

1,007 '.3 11 !150 170

1403

.03

2

320

300

200

. 34%



25

26

‘.

10 ft chip across quartz 1,007 '.3 !10 !150 300
tactite stringer zone with

occasional malachite

Grab of monzonitic intrusive !.007 !.3 470 1150 97
from face

11.5 ft chip of weathered 1,007 !.3 13 !150 68
tactite zone of massive

garnet, epidote, with some

quartz veining. Sample

along left wall starting at

portal

120

.16%

*



Map Sample Description A11 values in ppm unless otherwise noted

No. Au Ag Cu Pb Zn Mo W Spec

28 5 ft chip across fault zone 1,007 '.3 135 !150 180 200
S side of adit from 30-35 ft

29 1 ft chip of gouge material !.007 .6 240 !150 5 24 *
in fault at 62 ft

30 6 ft chip across face; 1,007 !'.3 61 !150 !5 6~ *
highly argillic altered and

fractured quartz monzonite(?)
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Garnet skarn 2y
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