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INTRODUCTION

A mineral resource assessment of the Moapa Indian Reservation, Clark
County, Nevada, was undertaken in November and December of 1985. The work
was done as part of the process of preparing and environmental assessment

on behalf of Hi-Shear Technology Corp.

The minerals assessment was conducted by the Nevada Bureau of Mines and
Geology through the Desert Research Inétitute, the prime contractor for
preparation of the environmental assessment. The field work and report
preparation were done by Jack Quade and Joe Tingley with laboratory

analysis by Paul Lechler.
LOCATION

The study area covers three townships in northeastern Clark County, Nevada
(See Figure 1). The southern boundary of the area is approximately 33
miles northeast of Las Vegas while the northern boundary includes, in part,
the older Moapa Indian Reservation land along the Muddy River. Interstate
Highway 15, major powerlines and the Union Pacific Railroad traverse a
large protion of the area in a northeasterly direction. Several east-west

trending dirt roads provide limited access to the adjacent mountains.



GEOLOGICAL SETTING

Approximately ninety percent of the area within the three townships is
covered by a thick accumulation of Quaternary alluvial, fluvial and
lacustrine rocks of various lithologies as well as Tertiary basin sediments
of the Horse Spring and Muddy Creek Formations (Longwell,et al. 1972). A
source for much of the basin sediments has come from the Arrowhead Canyon
Range which borders the western margin of the study area (See Figure 2).
The Arrowhead Canyon range forms a north-south highland over 5000 feet
high, 35 miles long, and 5 miles wide. The eastern flank of the range is a
series of low hills that extend into the study area townships and from
which stream drainages form that carry large quantities of clastic
materials to the east. These low hills consist of a 10,000 foot
accumulation of Ordovician through Permian rocks which now cutecrop in a

southeasterly tilted block bounded by a major fault to the northwest.

The stratigraphic section of the Arrowhead Canyon Range is dominated by
limestones and dolomites of the Pogonip Group and Ely Springs, Laketown,
Crystal Pass, Monte Cristo and Bird Springs Formations. A notable
exception to this largely carbonate sequence is a 100 foot section of

Eureka Quartzite that caps the Pogonip Group.
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Figure 2 Geological Map at a Scale of 1:250,000




DESCRIPTION OF MAP UNITS

Qal | Alluvium [Q;i} Aztec sandstene
QL | Las Vegas I'ormation Tr?% Chinle and Moenkopi Formation
N Pkt Kaibab, Toroweap and Coconino

Tv | Volcanic rocks Formations and red beds, undivided

b emnd

PPMb] Bird Spring Formation
Th | Voleanic rocks ]

1 EPMC Calville Formation ’
Tme | Muddy Creek Formation I

Mr | Roger Spring Limestone

Th'} Horse Spring Formation

" Mn | Monte Cristo Formation
TKegt— S
I MD Rogers Spring Limestone and Muddy
Tkit |— Intrusive Rocks |77 } Peak Timestone undivided
T —
T;;ﬁ J D?J Sultan Limestone
Pzgw Paleozolc carbonate rocks undiffer
JERGR |

Gale Hill Formation

Pzt| Remmants of thrust plate

TKo | Overton Fanglomerate ™

"""""" "”{ . _ Dm;W Muddy Pesak Limestone

Kt | Thumb Formation L

—— Oep ElySpring§ Dolomite, Kureka Quartz:
o and Pogonip Group, wndifferentister
Kbu

Baseline Sandstone

{ Deg!  Goodsprings Dolomite
Kbl i~ p— — _
~~~~~~~~~~~ €4l Delomite and Limestone Undiffer.
Kwt | Willow Tank Formation
£u Quartzite shale and Limestone undif
wei  Stirling Quartzite and Johnnie
e Coptact P Formation undivided
) 4 A
e LA P R ¥ R L . Anticline
£ N VAN Thrty e e 4 ;
Attt Thrust Fault 1 Syncline
i

ottt LOW-Angle Fault

TABLE I

(2




The Arrowhead Canyon syncline is the major structural feature of the range.
Tt is a north trending syncline with its axis along the eastern flank of
the main Arrow Canyon Range. A more detailed description of the geology of
the Arrowhead Canyon Range is available from the work of R. L. Langenheim,

Jr., et al. (1962).

There is a significant difference between the rocks of the Arrowhead Canyon
Range and the rocks which crop out in northern Muddy Mountains that border
the study area to the east. Rocks of the Arrowhead Range were formed in a
miogeosynclinal environment while the rocks in the northern Muddy Mountains

are characteristic of a shelf-like environment.

The northern Muddy Mountains form a low elevation, triangular mass 17 miles
long that 1s bounded along its widest point to the south by the Arrowhead
fault. To the north the range tapers to 4 miles in width where it
terminates in the Muddy River Valley. Along the southern boundry a thin
sequence of limestones and dolomites of Paleozoic age have survived along
the margin of a thrust. TFurther to the north a series of Permian through
Triassic rocks form a narrow deformed belt that trends to the northeast.
The belt is composed of large folds overturned to the east leaving Kaibab
limestones at the top forming ridges and red beds of the Moenkopi formation

at the bottom of the folds (Longwell, C. R. 1949).

Along the western margin of the Northern Muddy Mountains and extending into
and over large reas of the three townships in the study area are units of

the Muddy Creek Formation (Longwell, C. R. 1962).



MINERAL RESOURCES

Numerous mining claims for borate or gypsum were staked in and around the
three townships included in the study area during the 1920's and 1930's.

None of these claims are active at this time.

The White Star Mine and its related milling operation was located in
Sections 2-11, T158, R66E at the northwest corner of the Muddy Mountains,
about one mile southeast of Glendale. The rail siding and loading dock
used for this operation are still intact. According to Papke (in press)
the White Star Plaster Co. produced plaster from 1919 until 1923 at a mill
in the northwest corner of section 1l. Initially, the gypsum was mined at
or near the mill site which includes the area in section 2 near the Union
Pacific right~of-way. The largest of these gypsum workings is a pit about
75 feet in diameter. The gypsum deposits occurred in flat lying sediments
in the Muddy Creek Formation of Tertiary age. The beds ranged in thickness
from several feet to more than 20 feet and were underlain by clays and
silt. Papke described the outcrop area as being uneroded pafts of an old
pediment surface, bounded by Highway 15 on the west and on the east by
older sediments. The outcrop area is about 500 feet wide and 4000 feet

long and extends north of the Union Pacific right-of-way (see figure 3).

After 1921, gypsum was supplied to the White Star Mill by the White Star #2
Mine that is located in the northwest corner of section 18, T15S, R67E.,
about 2.5 miles southeast of the mill. Production from the #2 mine
continued until 1923 when the mill closed. During that time the mine

produced more than 100,000 short tons of gypsum.
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The mine workings are along a N-S trending gypsiferous bed in the Lower
Permian Kaibib Formation that is exposed by open stopes for about 1500 feet
along the strike length and 100 feet down the dip slope. The bed dips at

about 20 to 30°E.

The footwall near the stopes consist of reddish brown sandstone while the
hanging wall is composed of sandstone capped by a massive gray limestone.
Approximately half of the gypsum bed is left in place serving as ore
pillars within the open-stopes. In the years since mining ceased the
ceilings in the stopes have been subjected to extensive spalling and huge
slabs now litter the stope floor. Papke (in press) reports the gypsum to
be fairly pure with only small amounts of quartz, montmorillonite and a
trace of anhydrite in the grayish-white material (see figure 3). This was
a slzeable operation and must have been the major source of the gypsum for
the local mill and probably accouted for most of the 3000 tons per month

produced at the White Star mill in 1922 (Vanderburg, W. 0., 1937).

To the south in section 30, T16S, R66E a series of prospect-pits and dozer
cuts along the western edge of the northern Muddy Mountains mark other
sites of gypsum exploration during the 1920's. The prospects are along the
contact with the upper protion of the Muddy Creek Formation in loosely
consolidated sediments, portions of which have massive translusent clusters
of gypsum up to several inches in length. The deposits appear to be
restricted to narrow horizons that are discontinuous in length and are

therefore not economic (see figure 3).



In early 1970, a wildcat oil well was completed a little over 2 miles
northeast of the Ute rail crossing in the NE1/4, NE1/4 of section 35, T15S,
R65E (see figure 4). The log reported 6 feet of hard cement rock (caliche)
at the top of the hole and then from 6-95 feet an interval of "white gypsum
formation.” TFrom 95-100 they encountered sand and some water and
thereafter the section was brown clay and mixed sand to a total dépth of
1625 feet. The gypsum appears to have been an upper portion of the Muddy

Creek Formation.

It seems fair from the aformentioned data that there exists a strong
likelyhood that other gypsum deposits associated with the Muddy Creek
Formation could be located within the boundaries of the study townships.
The best localities would be along the eastern margins of T15S, and T16S

Range 65E.

The Ute railcrossing is also the location of a mill site that processed
quartzite for silica during the early 1940's. The mill was owned by the
Tiffany Minerals Co. who operated a mine about 10 miles to the northwest.
The mine workings are restricted entirely to the Eureka Quartzite which is
exposed along the eastern margin of the Arrowhead Canyon Range. At the
mine, the quartzite is lowest formation exposed and is very near the
contact with the stream bed. Limestones, dolomite and siltstone form thin
beds above the quartzite. The formations strike N15W and dip about 25°g

(see figure 3).

Mining was done from an ellibtically~shaped bench cut into the side of the

exposed quartzite. The bench was 250 feet long, 135 feet wide and had a

10



vertically cut back of 35-40 feet (see figure 3). Some crushing at the
mine site is in evidence from tailings and cement foundations but the main
milling was done near the Ute raill crossing. Large cement foundations mark

the mill site located a few hundred yard west of the siding.

Longwell (1979) reported that the exact nature of the finished products
produced from the silica rich quartzite was not known but he thought the
chemical and physical properties of the material made it suitable for
low-alumina silica refractories and metallurgical stone. He also reported
the extreme hardness and abrasiveness of the rock resultéd in such high
cost that the operation was not economic. The possibility of additional
sources of the silica in the Eureka Quartzite along the western margin of
T16S, R64E was not tested to do limited access but should be considered as

a possibility.

Approximately 1/3 of section 18, T165, R64E within the study area is
privately owned and is adjoined to 10 claims currently held by Genstar
Cement Lime. The claims were previously held by the Flintkote Co. (See
Appendix). The 10 millsite claims surround the south-eastern cormer of the
privately owned land and are currently valid. The privately held ground is
reported to be situated on limestone that would make good quality cement.
Similar conditions may also exist with the study townships as limestones
crop out along the western and southern boundary of T16S, R64E and TL5S,

R65E.

The potential for sand and gravel is present in all three townships but

seems particularly attractive along California Wash near Byron where large

11



scale deposits of good quality material are in close proximity to the

junction of Highways 12, 15 and 93 and the Union Pacific Railroad.

A listing of mining claims filed inside the townships since 1957 is
presented in the appendix. Many of the claims are no longer valid or
active but they represent areas of previous interest and are presented here

for historical reference.

There are no known metallic mineral deposits within the three study
townships but there is one area of interest exposed in a road cut along
Highway 15 about 1/2 mile southwest of Arrowhead. The road cut is thought
to be in red beds of the Kaibab Formation of Mesozoic age. The exposed
beds are altered claystones and limestones up to several feet thick forming
a dome like structure that has been cut by a north—easterly, nearly
vertical fault. The fault has served as a conduit for hydrothermal
solutions high in silica, calcium, and iron. Hydrothermal brecciation is
prominent along the fault trace and extends several feet into the adjacent
rock. Extensive alteration extends for several hundred yards along the
exposed road—cut. Similar rocks were seen east and west of the road-cut
along what was thought to be the fault trace. The extent of the
hydrothermal mineralization was not fully determined, but unidentified

sulfides were present (see figure 3).

OIL AND GAS POTENTIAL

A search of the Bureau of Land Management records revealed active o0il and

gas leases on most of Tl68 and about half of T15S, R65E (see figure 4).

12
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The contiued interest is part of the exploration along the Cordilleran
overthrust belt, an important structural province in many western states.

A number of wells have been drilled to the south and east but none have yet
been productive. The entire area remains active however and exploration

drilling is expected to continue.
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Sample Description

Sample Number location Description

3061 uad: __Arrow Canyon 15' _ selected from a bench in a _guar
sec: _ NWz 18 1. 158 R: OLE very_ white Prospect Mountain
utM: 4055500 v 0690800 ¢ quartzite_ wilbh on L;y..wm,:i. nor_fe-ox

Tiffany Mine coatings along fractures..fined
Moapa Reservation Ares grained..mnasslive

3062 quag: _ Ute 741 Selected from beds in prospects
Sec: 30 T: 168 R: 66% vMassiyﬂwmiranﬁlusgntwgrysmalsmp
ute: 4043240 No0710520 ¢ gypsum_in_ loosely consolidatad

Prospect pits - portions_of the Muddy Creek For
Moapa Reservation Area mation
~R065 Quad: _.Moapa Fast 74! _ Selected from open_cuts in flat
sec: =11 1158 g 66E lying gypsite beds forming a ca
UTM 059380 n 0716800 ¢ rock,  in Muddy Creek Formation
White Star - clays_including montmorillonite
Moapa Reservation Area locally.,

3064 ouad: . Moapa. Rast 741 ) Selected from inside open-stope
Sec: . NWE 18 T 158 R O7E of magsive gypsiferous sandston
utm: 4056940 N Q719725 ¢ approximately 25 feet thick..

White Star #2 white-grayish white, fine-grain
o Moana R,sptl@iloqquoa clay particles Montmorillonite(

2065 ouad: __Moapa Rast 7% Selected from s road=cut
Sec: SWi 2 7! 755 . O6E silicified sediments from hydro
Uin: 4059085 N 0716240 thermally altered zone along

Road Cut 3 fault..brecciated in vicinty of
Moapa Reservation Area fault strong Fe-oxides
______ Quad:
Sec: _ T : R
UTM: N £
______________ — Quad -
Sec: T R
UTH: e N E .
[P - Quad: B
Sec: T R —
UTM: N E
[ Quad: _.
Sec: _. T R _
UTH: N 3




PROPERTY NAME: White Star Mine - County: Clark
OTHER NAMES: Sample site 3063 | wuiningbistrie: _Moapa Res. Area
MMmM(MNM%HWE$»~»MMG\pSHm | AMS Shet: Las Vepas
E I

TYPE OF DEPOSIT: Quac Sheet: Moapa Fagl 735'
sccessiry: . Good dirt road east of Arrowhead one-half| g, 2-11 1 155 5 66E

mile . . I -
OWNERSHIP: Unknown | Coordinate (UTM): ,
,,,,,,, . North 401519128 Op
PRODUCTION: From 1919-1923 according to Vanderburg . East 0.7,1,6,80, 0,
wistory: _Mining and Mill site were combined orlanai]y Zone
. lnmgygtlon #2. .produced up_to 3000 tons per month
mlﬂ 1922, .much of the production comming from the

White Star #2 ) . . . o
DEVELOPMENT: Production and mine workings are in gypsiferous beds below a cap

rock at or near the top of the Muddy Creek Formation

ACTIVITY AT TIME OF EXAMINATION: None

%moe- deposits are in flat lyving beds no more than 20 feet thick
o hhat . 1a1aw@urvwv d the erosion of the Muddy Creek Formation. Papkee (in pre
i““QLJDGﬁWuhu gypeite deposits as lying between a cap rock and clay lensges

“,anuwcroded paltsﬁpf an_old_pedime ounded_on the west by Highway 5 dni on
_____ tAL¢2a5t¢DJMNOLih n_end_of_the Muddy Mountains. Mine workings and prosgpscls
that _supplied thgwalﬁ mill dnitially extend from section 2 gouth into QGQ.TW
Tha laroﬂwt of 1'90 WOPALﬁgSmlum&let,76 {eel in diameter in section 11.
The ouboerop area acc ﬁirg to Papke  forms an eslongated wedge 500 feel wide
_ahb thc southern and To 4000 @nmlong HQLLhMSOUuh. extending northward _beyon
‘‘‘‘‘ the Union Pacific Railroad ftrack. Besides remnants of the mill a loading
latform is still intact_on the southern margin of the railroad right-away.

Photo's 4 and 5.

REMARKS:

13

REFERENCES: LincoLn, C. F., (1923) Mining districts and mineral resources of lNev.
Papke K., (in Press) Gypsum deposits_of Nevada.

exaMinER: _dack Quade oaTEvisiTED: _ 11-20-85




PROPERTY NAME: White Star NO. 2 Mine County: Clark

OTHER NAMES: Sample Site 3064 B winng isvicr._ Moapa Res. Area
WINERAL COMMODITY(ES) Gy Psum AMS Sheet: Las Vegas
TYPEOFOEPOSIT: . Sedimentar] Quad Sheet; Moapa East 73!
ALCESSIBILITY: Approximately 3 miles southeast of sec. NWE 1871 155 ¢ 671
Arrowhead via railroad rjgh ~away
ownerstip: ___ Formerly the White Star Plaster Co. Coordinate (UTM): .
o North 4101 r)ivélq_ 1410 m
PRODUCTION: Produced in 1921 and 1922 fast 0711197250
HISTORY: Production estimated to be over 100,000 Zone
e 8hort_tons. N e e
peveLopment:  oeveral north-south open pits from which open inclined open stopes
where driven down=dip along the strike length for approximately 1500
ACTIVITY AT TIHE OF EXAMINATION: _ None —
GEOLOGY: Ph mine workings are along a N-5 trending gypsiferous bed in the Lower
PYermian Kaibab Formation that is exposed by open-stopes for about 1500
along the strike length and 100 feet down the dip lop The bed dip a
about 20 to 30°E., The footwall near the stopes conSi§§§ of a reddigh
brown sandstone while the hanging is composed of sandstone capped by
massive gray limestones. Approximately half of thb gyp51fcrou bed is
left in place serving as ore pillars in along the open-stopes. In the
o vears since mining ceased the ceilings in the OTCPQ have been subject
to extensive paLling which litters thbr$ioor of the stopes as huge sla
Papke (in press) reports the gypsum to be fairly pure with only sumall
amounts of guartz, montmorillionite and a trace of anhydrite in the
gravish-~white material. This was a slizable operation and must have bee
the major source of the gypsum for the local mill and must of accounted
for most of the 3000 tons per month produced in 1922.
Photo's 13, 14 and 15.
REMARKS
Papke., K. G. ( in press) Gypsum in Nevada)
REFERENCES:  bincoln, M. M. 993) Mining dist“icts and mineral resources in Nevad:

EXAMINER:

County Nevada: S. Bureau of Minbo Information Cllo. 6964 .
Jack Quade and J

(1

Vanderburg, W. 0. (1937) Reconnaissance of Mining districts in Clark
U.
oe Tingley , patevisiTED: 1 1-20-85




PROPERTY NAME: Gypsul

n Prospects

County:

OTHER NAMES: cample site

3062

Gyps

MINERAL COMM
TYPL OF DEPOSIT:

ODITY(ES)

ACCESSIBILITY:

Clark

tiining District:

AMS Sheel:

Moapa Res. Area

Las Vegas

Ute 751 .
30 1168 q 66

odJm“ntarV Quad S
Ave miles of poor dirt road east of High- Sec.

way. #15

OWNERSHIP: No longer active

Coordinate (UTM):

— North 410 1 31 2141 On
propuction: _ Minor if any. East 071110152 0n
HISTORY: Appears to be over 30 years old. Zone
peveLoement: _Dozer-cuts and prospects in upper portion of the Muddy Creek Formatio
ACTIVITY AT TIME OF EXAMINATION:__None

seotogy: A _series o ka spect pits and dozer-cuts al Qng the western edge of the
e Muddy Mountaing range front near the contact with the upper. portion of
the Muddy Creek Formation of Tertiary age. The prospe chting is in loose
_______________________ consolidated sediments that have massive translusent cluster of EYpaum
e crystals up to several dinches din length _The_ 4 eposit appears to _be
e Pestricted to narvow horizons that arewdisaantwnnnq in. length and are
therefore not sconomic.
Photo 9. _
REMARKS!

rereaences: _Longwell, R. L. Jr.,, 1965 Geology and Mineral Deppsits of Clark County.
Nevada: Buresn_of Mines _and Geology.,—Bulletin. 6)

T. ful

EXAMINER: Jack Quade

DATE VISITED:

11=19-85




GClark

pRoPERTY NAME: 11 ffany Mine County:

wining Distiet: Monpa Reser. Are

AMS Sheet: Vegas

OTHER HAMES:

Las

MINERAL COMMODITY(ES)Y: D1 11 ca

deposit Quad Sheel:

TYPE OF DEPOSIT: Massive bedded  hrrow. Canvon 15

ACCESSIRILITY: Good dirt road west of Ute crosging sec. NWL 18,7 155 . r_6LF
OWNERSHIP: Tiffany Mineral e Comm o Coordinate (UTM): ,
- ) I North 41051515010

PROBUCTION: Is not known but bench-cutl is considerable East 0619,0: 80,0
HISTORY: Mining and nilling was done in 1940's Jene e
,,,,, Some crushing was done at the mine but

‘the main mill-site was next to the Ute

rail crossing
DEVELOPMENT: Mining was done from an elliptically shaped bench 250 feel long an

135 feet wide with vertically cut _back of 35-40 feet,

ACTIVITY AT TIME OF EXAMINATION: __N.on

ceoLogy: _The mine workings are restricted entirely to the Progpect Mountain Quar
zite which is exposed along the eastern portion of the Arrow Canyon Range.

At the mine the guartzite ig the lowest {romation exposed and is very near

contact with the valley fill. Limestones dolomite and siltstone form thin

bheds above the guartzite. The quartzite stikes slightly west of north and 4

aboutlt 25°E.

Toundations but the main

milling was done near the Ubte rail-crossing. Large

cement foundations mark the will site a few hundred vards bto

the west
mine.

cast of ths

. e y “
- ~otpt o
»’/{

Photo's

6, 7 and 8.

remarks: __Longwell, C, R., (1979) reported that the exact naturas of the finished
products produced from the silica rich gquartzite was nof known but he

__Lthought the chemical and phyiscal proporties of the material malke it

_ suitable for Jow-alumina silica refractories and metallurgical stone.

He

alseo_reported the extreme hardness and abrasiveness of the rock, resulted

A

in.such high preparation_and maintenance cost that the operation was not

sconomic.

rererences: Murphy, T. D.,

1954,

Silica resources of Clark County Nevada: Nevada

Bureau. of Mines

Bull. 55,

EXAMINER: Jack Quade

. oatEvisiTED: _ 11-19-85




PROPERTY NAM
OTHER NAMES:
MINERAL COMMODITY(IES):

TYPE OF Uf

£POS

County: Clark
Mining District: Moapa Res. Area

i Roal Cut
Sample Site 3Q&S

Gypsunm

A
_Las Vegas

AMS Sheet:
Guad Sheet

SWx 2 11

T Hvarothermal_ Moapa 73!

Along Highway 15 about 1/3 mile

ACCESSIBILITY: : Sec. W4 A
N southwest of Arrowhead

OWNERSHIP: None Coordinate (UTM):

. N North 400510910181 5
PRODUCTION: Hone Fast 017062 4 O
WISTORY: Exposed during highway construction Tone
OEVELOPMENT None

None

ACTIVITY AT TIME OF EXAM

INATION:

geoLosy: _ The road cut is within the red bed of the Kaibab Formation of Meswic
age. The exposed beds are altered clavstones and limestones up %o
several feet thick that have been cut by a northesterly nearly vertical
fault. The fault has served as a conduit for hydrothermal solustions
high in silica, calcium and iron. Hyvdrothermal brecciabion is prominen:
along the f ult trace and extends several feet into the adjzcent rock.
Lxtensive alteration extends for several hundred feet along the expoqed
road cult. Gypsum was the only recognizabel mineral but unidentified
ulfides were also present. N
Photo's 18 and 19 ) 7V """" : - B
REMARKS:
aw_“WMf%aﬁnﬁné“jﬁoéé" ,,,,,
AEFERENCES:

EXAMINER:

Jack Quaie paTEVISITED: __11~20-85




UNIVERSITY OF NEVADA RENO

Ne Vﬂﬁju Bureau {}f fi lines andg Geology
University of Ne ¢
Fie ),Nevadaihdnu
(702) 7846691

GEOCHEHICAL LABORATORY: Analvtical Report

Dlienty Jos Tingley SDample #i@ LR

Lezad: 45 ppm

Lai

Sines pRm
Arsenic: 278 ppm
Antimony: nd
Mercury: nd

\D Le ~»~‘§’i~v(»mf

Faul J. Lecohler
Chief Chemist/Geochemist




