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INTRCDUCTION

Open pit mines of the Mojave Desert annu-
ally croduce hundreds of millions of dol-
lars worth of industrial mineral products
from -ehu;afy playa sediments. The Kramer
borate deposit and the lithium-rich ben-
tonite deposits of Hector are among the
most familiar teo industrial mineral spe-
cialists. The Mojave Desert has dozens of
lesser known clay, zeolite, gypsum, cel-
estite, strontianite, borate, and saline
deposits. Federal land-use decisions are
being made that preclude mineral resource
development of this region. The authors,
and their respective State and fesderal
agencies, undertook the investigation of
mines and mineral resource potential of
the Fort Irwin region to develop geologic
and mineral information where very little
published information exists.

Fort Irwin Wational Training Center 1is
located in the central Mojave Deserrt,
apprcximately 65 kilometers north of
Barstow (see Figure 1). Fort Irwin em-
plo imately 5,800 persons (1287
unp U.S. Sovernment source docu
scuthern boundary of Death
nal Monument is less than 5
orth of tne Fort, and the
onautic and Space Administra-
Socldstone satellite tracking
contiguous to the west.
The Fort Irwin regicn has undeveloped
industrial Tl”@ra; deposits, most of
which are concsaled beneath broad desert
playas. Tertiary sedimentary and volcanic
formations north and south of the Fort
nave been relatively well described, but
due to limited public access, similar
rock formations within the Fort have not
been thoroughly studied.

The terrain is barren and rocky, with
rugged mountains, playas and broad allu-
vial fans. Cacti, dese:cz shrubs, and
grasses gr ear the isolsted
sSpr s of El . n 7 slocing
pajadas sustai s2 vegs or ard £
broad playas are completely barzen. Fale
brown dune sand collects on leeward
slopes of sharp ridges and ravines.
Strong desert winds winnow elevatsd zil:-
vial rerraces, leaving a mosaic s red-
dish-brown rock clasts called “dessr:
pavement”.

XEGIONAL GEOQOLCGY
The gldest rocks in the For:t Irwi
are of the Precambrian basement =
Litholocgies of the basement compls
but most of the oldest rock appbears Lo Z=
quartz-feldspar-bictite gneiss. Tz
and Butler (1379) :epo:t‘:he pras SE
late Precambrian Noonday Colom
Johnnie Formation, Stirling Quarrczize et
Wood Canyen Formaticn in the Avawatz
Mountains. Muehlberger (1954) mapped Srs-
cambrian quartzite, phyllite, dolomizs,
mica schist, and units of meta-andesice
north of Leach Lake. Roof pendants of
Paleozolic meta-sedimentary rccks 3ars =x-
posed throughout the Fort Irwin regisn.
Identification and correlation 2f cthe
Paleozcic carbonate units are based upon
the presence of Pennsylvanian and Permian
fusilinids.

MESOZOIC ROCKS
Mesozoic meta-volcanic rocks crop sut iz
the southeastern, central, and nsrzthern
parts of Fort Irwin. In the Scda Moun-
tains, the Mesozoic meta-volcanic seriss
was named the Soda Mountains For £
Grose (1959). Abbott (1972) lat
sured 1,120 meters of Scda Moun:
rhyolite, latite, dacite, and esizs
flows. Broad exposures of similar, red-
dish-procwn, & rock

Mesozoic meta-volcanic rock
crop out in the Red Pass Hills jus

orth of the Soda Mountain
1991).

Me ic quartz monzonite and oth

et of granitic rock crop out °

Qu and Owlshead mountains, the

Mo ins, Granite Mountains, Tis

Mon ins, Alvord Mountai Lane

ta and other azre Forcs

rex Mineralocgic and textural

S these granitic rocks is Srco-

ne Weignted-average radiomezzic

d tained in the Goldstcne ar=z oy
M nd Sutter (1982) range ZIrom ~2
E .¥. Many of the age datss sr=
& d at about 80 millicon yeacs.

S ly, radiometric age tes sktainsd
by Wagner and Hsu (1387) i he zrea
northwest of Fort Irwin ra d £fxrem 65 =3
135 m.y. Pre-Cretaceous granitic plute
of the Fort 'rwxn region appear to 2av
been emplaced sporadically er i
tively long period of geclogic ti
“isotopic clocks” of some of the

granitic plutons may have been re
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Mines and mineral prospects associated with Tertiary playa

deposits of the Fort Irwin region.

Figure 1.



3
Table 1. Mines and mineral Prospects Associated with Tertiary Playa Deposits
of the Fort Irwin Region

I American Magnesium Mine Magnesium Compounds
2 Saratoga Saline Prospect Saline Compounds
3 Owls Head Celestite Prospect Celestite
4 King Salt Prospect Saline Compounds
5 West End Gypsum Prospect Gypsum
6 Unnamed Clay Prospect Clay (Bentonite)
7 Owl Hole Gypsum Prospect Group Gypsum
8 Boston/Valley Salt Prospect Saline Compounds
9 Salt Basin Prospect Saline Compounds
10 Avawatz Gypsum Prospect Group Gypsum
11 Unnamed Gypsum Prospect Gypsum
12 Kingston Wash Mine Clay (Bentonite)
13 Jumbo Salt Prospect Saline Compounds
14 Red Canyon Gypsum Prospect Gypsum
15 White Clay Mine Clay (Bentonite)
16 Silver Lake Clay Group Clay (Bentonite)
17 Barber Bentonite Mine Clay (Bentonite)
18 Bitter Spring Clay Prospect Clay (Bentonite)
19 Pink Lady Mine (Soda Mtns) Clay (Bentonite)
20 Soda Lake Prospect Saline Compounds
21 Cronese Mud Mine Clay (Montmorillonite)

22 Alvord Zeolite Prospect Zeolites

23 Alvin Zeolite Prospect No.26 Zeolites

24  Alvin Zeolite Prospect No.76 Zeolites

25 Alvin Zeolite Prospect No.62 Zeolites

26 Alvin Zeolite Prospect No.41 Zeolites

27 Alvin Zeolite Prospect No.54 Zeolites

28 Jackhammer Zeolite Prospect Zeolites

29 Peanut Zeolite Prospect Zeolites

30 Ross Mine Celestite

31 Mud Hills Mine Zeolites

32 Unnamed Clay Prospect Clay (Bentonite)
33 Pacific Mine Borates

34 Bentonite Prospect Clay (Bentonite)
35 Bomber Moon Clay Prospect Clay (Bentonite)
36 Union Mine Borates

37 Gunn Mine Clay (Bentonite)
38 Western Borate Prospect Borates

39 Unnamed Clay Prospect Clay (Bentonite)
40 Unnamed Clay Prospect Clay (Bentonite)
41 Srtacsite Mine Clay (Bentonite)
42 Unnamed Borate Prospect Borates

43 Centennial Mine Borates

44 Bentonite Mine Clay (Bentonite)
45 American Borax Mine Borates

46 Palm Borate Mine Borates

47 Barstow Bentonite Mine Clay (Bentonite)
48 Grottoes Clay Prospect Clay (Bentonite)
49 Unnamed Clay Prospect Clay (Bentonite)
50 Monarch Minerals Clay Mine Clay (Bentonite)
51 Potter Bentonite Prospect Clay (Bentonite)
52 Henz Bentonite Prospect Clay (Bentonite)
53 Hector Tuff Clay Prospect Clay (Hectorite)
54 California Talc Clay Pit Clay (Bentonite)
55 Unnamed Borate Prospect Borates

56 Columbus Mine Borates

57 Fort Cady Borate Prospect Borates

58 Unnamed Strontianite Prospect Strontianite

59 Dupont Strontianite Group Strontianite

60 Newberry Hectorite Mine Clay (Hectorite)
61 Siberia Clay Prospect Clay (Bentonite)
62 Unnamed Clay Prospect Group Clay (Bentonite)
& Traces of zeolite minerals and authigenic feldspar are commonly present in playa clay deposits. Similarly. traces of

strontianite. celestite and other sulfate minerals may be present in playa gypsum deposits. Halite is the most abundant
saline mineral in the playa beds. but other sodium and potassium salts are generally present. Assessment of the relative
abundance of these Tertiary playa minerals in unexplored areas will require systematic drilling and chemical analysis.
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ing an especially

int e period of in-
trusive activity that

s
occurred at about

80 m.y.
Mesozoic sedime EY ks have ceer
mapped in variocus par of th
Desert, but little work has be
within the Walker and Wa
(1989) proj ne name Silver Lake For-
mation for uence of metamorphosed
early Tria iltstone beds, limestone,
and cherty rone in the Soda Moun-
tains. The r Laxke ?Arwa:Lon rests
unconformab milar Permian meta-
carbonate b
CENCZOIC ROCKS
d y and volcanic rocks
d ited about Fort Irwin.
Tl s include thin-bedded
£y ow tuff, massive la-
low desite and dacite are
the most abundant wolcanic litholegies,
although rhyolite and basalt units are
present. Tertiary sedimentary rocks in-
"lee conglomerate, sandstone, siltstone,
and evaporite deposits. Late Cenozoic
sediments and colluvium exposed in the

region are
volcanic rocks.

derived largely from Tertiary

The Tertiary stratci
north and south of
terized by rapid lat
tholcgy and thickness. Among other
things, that suggests that the strati-
graphic section accumulated primarily
during episodes of tectonic activity
(Dibblee, 1967, p. 3).

raphic section, both
ort Irwin, 1is charac-
eral changes in li-

GECLOGY SCUTH OF FORT IRWIN

In the Calico Mountains area, between
Barstow and the souchern boundary of Fort
Irwin, felsic volcanic tuff of the Mio-
cene Jackhammer and Pickhandle formations
rests unconformably upon Mesozoic inter-
mediate volcanic rocks, granitic plutons,
and Paleozoic roof pendants.

In the northwestern part of the Alvord
quadrangle, the Pliocene (?) Lane Moun-
tain andesite contains about 100 meters

of tuffaceous bedded sediments (Byers
1960, p. 39-41) unit unconformably
rests on the Mi arstow Formation
(Dibblee, 19868, . The middle and
upper Miccene B Formation 1is up to
1360 meters thi consists of con~-
glomerate, algal limestone, sandstone,
tuff and shale. The Barstow Formation is
exposed from just southeast of Cuddeback
Dry Lake to t Spring. In lower Black
Canyecn and se disconformably
ocverlies ¢ Pickhandle rFormation. East

o
ﬁmfb

Formation conform-
:pan‘bA Canyon Forma-
tion, which consists of nearly 100 meters
cf sandstone cong;amera;e, tuff, and
vesicular basa‘t (Byers, 18960, p. 22).

he Barstow
ably overlies the

of Calico,

The Pickhandle Formation consists largely
of ashflows, airfall tuff, and volcanic

breccia. It is almost 850 meters thick in
places and exposed from Cuddeback Dry
Lake to the Calico Mountains.

Hills, west of the Calicoc Mountai
Pickhandle Formation conform

the Jackhammer Formation. The Jackhar
Formation consists of nearly r
arkosic sandstone, stone i

and conglomerate.

GEOLOGY NORTH OF FORT

The basal part of the y secti
the northern Avawatz M s and sou
ernmost Death Valley r onsists 5%
thin-bedded, laterally Uous,
lacustrine sediments, Tes,
volcanic tuff. The overlying Tert
section has hundreds of meters cf
lacustrine sediments, evaporites
thin-bedded tuff. Incised tTerrace
er*‘ﬂ*y fanglomerate and cclluviu
ceal parts of the older playa depo
Deformation and ercsion of the Ter
playa deposits has been intense in

"orthe*n Avawatz Mountzins.

INDUSTRIAL MINERAL DEPOSITS
CLAYS

There are numerous occurrences of c
cium-rich bentonite within the Bars
Formation (Silva and Eyde, 1991). Hyd
geologic conditions exist in scme pa
of the Fort Irwin that may be 15
for the formation of wvaluable scd_u. EY
lithium-based clays. The Newberry-
Hectorite deposit is located 50 kilome-
ters south of Fort Irwin.
drothermal alteration associated wi
Tertiary volcanism has converted rnyoli
airfall tuff to hectorite.

lMDmU

o)

Pervasive hy-

Gunn mine — The Gunn bentonite mine is
located 5 kilometers northeast of Yermo.
The minerals sepiolite and hectorite have
been observed within a narrow fault zone
in the main pit. The presence of these
special clay minerals strongly implies
that in situ tuffaceous sediments have
been altered by low-temperature gecother-
mal activity in the pit area (Regis

1978, p. &: Norton, 1265, p. 163) ik
west of “he Gunn mine, bentonite o=
ciated with 1 to 4 meter thick m =
beds. In addition to zauthigen 5
minerals, nearly all of the zlay s =
mens sampled in this region were = s>
contain zeolites (Sheppard and Gude,

1369, p. 114; Stinson, 1288)

A 2 onsist of

per assium dsp

cro n rn Mud Hills.

Aut g p eldspar commonl
forms when bentonite-bearing and zeo
bearing tuffaceous sediments are con

in a highly alkaline aguecus enviroc

Barber Bentonite Prospect - The Barb
Bentonite prospect was probably disc
ered around the turn of the century.
tempts were made to develcp the deros



and the last known owner
r of Los Angeles. QOlder
ive a location that is
meter £
omets 2as f 13
t posit located wit i
ort an area where tuffaceous
edi capped with basalt and ex-
ose e perimeters cf small pla-
as. ive photographs show that
he ping bentonite deposit is
ar £s ick. Early literaturs
f= Ts o is exposed for
nearly et
S e the loc
w E te were unsuc-
c t west oi Bicyel
Lake ¥ (1358, p. 239)
desc it with a 15 to 30
mete £, tuffaceous sand
and 2 e base. Prior to the
estal of rwin, mining
clai ca t of Bicycle Lake
oy B la cate and Pomona
Tile
Bitter Spring Clay Deposit - The Bitter
Spring saline clay depos*' is 9 kilome-
ters southwest of Red Pass lake, where
unconsolidated alluvium, wind-blown sand,
and U.S. Army barbed wire severely limit
vehicular movement. Bitter Spring is the
most important wildlife refuge in the
Fert Irwin region. Several years of con-
certed U.S. Army effort to restrict ve-
hicular and foot access to Bitter Spring
has resulted in remarkable enhancement of
desert vegetaticn and wildlife at the
spring. The pale brownish-gray bentonitic
beds exposed at Bitter Spring, although
rapresentative of Miocene clay deposits
of the region, have not been mined. They
contain halite, thenardite, authigenic
feldspar, and minor illite, gypsum, cal-
£ nd analcime. The mineralization is
ive of authigenic alteration of
ous sediments.
The Bitter Spring clay deposit is in an

area underlain by Cenozoic volcanic rocks
and sediments derived from wvolcanic

rocks. Basalt, rhyolice, and dacite
flows are exposed throughout the region,
a airfall tuff and ashflows. Late
T ry and Quaternarv lacustrine sedi-
m S ' region consist largely of
reworked all tufi. The fine-grained,
well-scrzed, lzks pbed sediments of Bitter
Spring are brownish-gray, strike N20W,
dip 20NE, and have the appearance of
leached “salt clay”. Similar sediments
axposed in e area north of the

awa Mount The saline clay b

d © lying te ashflow tuff uni

= a laced by a Quaternary (N

ult ssing through Bitter Spring. Mi-

L ical offset has caused ground
water surface at the spring.
Silver Lake Clay Mine - The Silver Lake
clay (and gypsum) mine is located in the
:;qqu southern Avawatz Mountains, 4 ki-
lometers east of the Fort Irwin boundary.

wm

Thirteen meters of altered, nocr d
ping, tuffaceous sediments are expc in
the open pit. Pale greenish-gray clay and
gypsum beds crop out at an elevaticn ¢f

about 533 meters. The Silver lal =

i as with other bentonitic sigs

of the central Mojave Desert, appears o
have been disccvered around rrg. of
the Century. Prospect pits Tered
apout the area. Several - g &F
ﬂ=tex‘a_ have been mined Jer

fl
L

The Silver Take clay pit

way between broad Cenczc

west and east. The playsa

(to the west) ontaln Ba

tuffaceous ses ; Al

suggests that e tu

ments eguivalent to the o
also underlie Silwver Lak

The uplifted sedimentary BE
Silver Lake Pass and Red apecear
to be outliers of a syst ey
nected Tertiary lakes.

The lacustrine sediments at Silver Lake
Pass are overlain by poorly sorted
fanglomerate beds. The segusence

mine strikes N70W arid dips 60 d

northeast. The beds are fold

and truncated to the south b

Cenczoic fault. Rocks south

are uplifted with respect to

north.

ZEOLITES

Mud Hills Mine - The Mud ls zeglize

mine is located about 15 kilometers pnorIn

of Barstow, two kilometers west of Ccorer
ity Reoad, and is accessible by an

unpaved rocad. It l;e; in an area o

gentle hills at about 200 meters = ra—
ticon. The Mud Hills zecli:e deposi as

probably J'SC”VEEEG before zeclizs e-

came eccnomi c minerals. Ccciden (ot o

als Corporation began developin

desert property in 1978 and del

several thousand tons of zeolit
(clinoptilolite) to 3'7tlsh Nuc

els, Ltd (BNFL) in 1881. BNFL

Hills zeolite product =2 absorb

waste sp;llage. Accord rq to 8k

Mining Review (1288),

Labeoratory scientists
linoptilolite from th

out periormed 14 cther

ava ble natural and

in removing radioact

nuclear waste macteri

Tract amount wWas rep

54,000,000 for a 20-

Phelps-Dodge Zeolit oine
n late 1982 and co u rags
peration with BNFL. e last s ments

were probably made in 1984. The mine was

purchased by Steelhead Resources, L1td., in

1988. Several thousand tons of

clinoptilolite- DearLRg materisl is neatly

stored at the mine in bulk product bags.

The Mud n¢+Ls zeolite deposit occurs

witﬁ n gently folded tuffacecus sedimercts



cf the Miocene Barstow F“rmatiOﬂ- Th
main zeolite-bearing uni o
meters thick,

laterally 5
fall rhyolite tuff that s
and dips about 15 degre sgucT
Ercsion n u
eXposu =
and re E
also 1 § 551k i
altera
The. Muc osed-b
volcan (Sheo
and Gude, zeol
mineral a h is el
cptiloliite;, a assiur ariez
heulandite. Clinoptileolite content
pit-run material ranges from 70 to
percent within the deposit (Stinsony
1988) . The cel pacing and physical
character optilolite is well-
suited to cesium-137 and stron-
tium-90, t rtant nuclear waszt=
isotopes
GYPSUM, CELESTITE, AND STRONTIANITE

OCwlshead Mountains Evaporite Deposits =
Celestite and gypsum beds crop out in the
area south of the Owlshead Mountains. The
Cwlshead beds are generally found with
brown salt clay, tan smectite clays, and
other thin-bedded saline lacustrine de-

posits. These beds are folded, truncated,
displaced by late Cenozoic faults, and
overlain by a thick blanket of Plio-

Pleistocene fanglomerate. Structural com-
lexity of the area makes stratigraphy
nd lateral extent of individual beds

EY
difficult to measure and document.

15 ]

Celestite is present as a discontinuous
meter-thick bed, thinner beds, and as
concretions within the narrow celestite
zones. We did not estimate in situ ton-=
nage, but the Owlshead/Avawatz prospects
undoubtedly have many thousands of tons
of gypsum and associated celestite. A
meter thick gypsum bed, brown salt clay,
and other lacustrine sediments strike
east-northeast and dip northward under
fanglomerate at a road cut 500 meters
south of Owl Hole Spring. Nedules Df cel-

estite were observed in gypsum beds just
east of this outcrop. Abeout 150 meters
north cf the gypsum exposure

saline beds reappear, but st

west and dip to the scuth.

Gypsum, celestite, and salt deposits of
the Avawatz and Owlshead mountains are
easily recognized in the field and aerial
photographs by sharply contrasting dark
brown, beige, and white bedding.

Stro nite (SrCQ.) was not observed in
the uwlsnead:PvaarZ area. However, it
has been mined from units of the Barstow
Formation in the Mud Hills.

BORATES

Miocene lacustrine deposits underlie much
of the Fort Irwin region, and similar
beds in the western Mojave Desert have

(o)}

produced borates. Several billic
worth of borates have been mined
Miocene Tropico Group at Kramer
located 70 kilometers =ou*'west
Irwin. USBM records indic :
than $9,000,000 worcth of bo:at
been produced from mines in th
Calico Mountains aLea. Smail b
posits alsc cccur in the Mud H
cvossible traces of colemanits
reported within units of
tain Andesite (Byers, 19
late Tertiary or ear
bed 1s =xnﬁsed near

143
it
¥

w M

it

1y

1

a
5T
-]

= (b
0
I

-

I RV R I (I B A )

AT S ST S B I ]

30 =~

t
13
(1]
il

wing

(Y
an
O mor

m
[V

— fu
o B ol e o |4
O
(IR PN
ot
L W
[V e

O Wi W
ol ki o 1 T & M ol BEL ]

L)

Wb oK
=]

3

w = b
a
M r

O
et
R

a1
wn
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n the area north of t©
ns. Due to the scop

a limited amount o
mineralogical fiel
aD_e to identify only
evaporite minerals: gy
halite, and trona.
accounts of the saline m
of the area may have been
gerated. Bailey (1902, p.
that “Borax in considerable
has been found in the niter
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porary workers have alsc fai
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ALINE COMPQOUNDS

Avawatz Mountains Evaporite Dep

Several important salt prospect

been identified along the north

cf the Avawatz Mountains. This

arsa 1is accessible by Arnaveg
~ L

rcads from Highway soutl

Valley. The Boston/Valley

is located in the northern

the Avawatz Mountains, a

meters south of Cave Spring

kilometers north of Fort Irc =
prospect is 4 kilometers west

Creek Spring. The prospe :
lometers southwest of Saratog ng.
The Salt Basin prospect is lo § xi—~
lometers northwest of Denning T LR
West End deposit is exposed a o
nent hill at the scuthern bou E
Death Valley Naticnal Monumen

18]

A narrow depositional basin formed alcn

the Garlock fault during the Tertiary
Period, and sediments mapped by
Muehlberger (1954) e

10 miles west of
Lake are similar to those exposed o

WO



north flank of the Avawatz Mountains.
Brady (1986) a;:o mapped tuffaceocus and
saline deposits Spring
area. The Avawat Sccurs on the
west side of the untains and
extends southward into the Soda Mcuntains
(Henshaw, 1339; Grose, 1932, p. 1534).
The upper unit of this formation consi

of tuff and ccarse-grained sandstone. On
the west side of the Avawatz Range,
southeast of Cave Springs, Bail (1902)
noced th rence xite with sc-
diam & a

The rsgicn was first systematically ex-
plered in 1911 by A.I. ©liver, L.D.
Rasor, and geclogist J.0. Lewis for the
Avawatz Salt and Gyps: Company. In 1941
and 1942, Unicn Paci Railrcad Company
and Basic Ma;nesﬁun, jointly mapped
and drilied the ieposit.
Some e;p;eza:c:y HO-_;Ig wers den :ped.
In 1942, a develcopment summary T was
prepared by H.C. Lee and L.F. An-
other summary report was preparec by H.S.
Gale in 1947 based on field work done by
Gale and L.F. Noble in 1942. No system-
atic exploration, development, or salt
mining has taken pLa:e since 1942, Saline
mineral reserves and resources are summa-
rized in Table 2.

The Boston/Valley salt beds, and all the
other prospects, crop out in a desert
region noted for intense tecteonism and
harsh climate. The Boston/Valley beds are
truncated and displaced by slivers of the
Death Valley fault zone. Miocene and
Pliccene salt beds are underlain by basal
conglomerate and breccia, and overlain by
Plio-Pleistocene fanglomerate. Tertiary
volcanic flows, lacustrine clastic sedi-
ments, and altered tuff exist throughout
the stratigraphic section.

I
o
S
-
5

o clayey salt beds contain layers
alt and gypsum, and nodules of celes-
Basic Magnesium, Inc. drill cores

t O

e that salt beds extend to a
= least 23 meters. Assays oI
from 27 drill holes indiczate thac
on/Valley salt beds contain acous
nt halitce, 8 percgent brown Tlav,
¥ m, and traces sf other saline
erals (Gale, COMG file report, 1247).
Noble and cthers (1922) examined the
Avawatz area for the presence oI ni-
trates. They concluded that the alcrzatz-
bearing caliche was urneconomic due T s
small size of the ares (1,200 acres), and
low géncentraticen (1.73 to 2.12 perzent)
MINERAL RESCURCE PCT=ZNTIAL
The Fort Irwin region
for the develepment o
borates, gypsum, cele
minerals. Potential m
sociated with Tertiar Y
include bentonitic clays and
derived from diagenesis of felsizc tui-
faceous sediments. Most of the clays zc-
pear to be calcium-rich bentonites, and
the more wvaluable sodium- and lichium-
based bentcnites appear tc be rare (Silva
and Eyde, 1991).
In areas where bedded lacustrine depos-
its have not neen exposed by tectoni:z
uplift and erosion, economic developmen:t
can only be accomplished by systemazicz
exploration ar,i;lﬂa Thus, about 9C per-
cent of the desert playas of the For:
Irwin region have not been systematizally
explored.
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Table 2.

Saline mineral reserves and resources of the Avawatz-Owlshead Mountains.

Resource Area

Boston/Valley' Salt:
Salt Basin'
Jumbo
King'
Owl Hole Spring*
Owl Hole Spring*
Jumbo. Salt Basin.
Celestite Hills.
Cave Spring Wash'
' Calzia and others (1979)

* Koch and others (1984)
' Durrell (1953)

Measured Reserves
and Resources (tons

1.300.000

Indicated Reserves
and Resources (tons)

Salt: 15.000.000
Salt: 3.960.000
Salt: 1.485.000
Salt: 99.000
Gypsum 800.000
Selenite  10.000.000

Celestite 300.000
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