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ABSTRACT

The U.S. Geological Survey drilled test holes on several playas in the
California Desert Conservation Area to make an appraisal of leasable mineral
resources. Data from Franklin Lake were obtained for critical evaluation of
various hypotheses concerning the occurrence and distribution of lithium and
for the possible identification of other nonpegmatic 1ithium resources.

Franklin Lake and Alkali Flat (AF-1) refer to the same locality. For
uniformity, AF-1 is used to designate this hole and the accompanying samples.

This report describes the 1ithology and 1ithium content of the sediments that
were penetrated.
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INTRODUCTION

Alkali Flat (Franklin Lake) is a small playa about two miles (3.2 km)
in diameter occupying the lowest point in the California-Nevada Ash
Meadows Quadrangle (fig. 1). The playa is four miles (6.4 km) south-
southeast of Death Valley Junction in Inyo County, California. The
drill site (AF-1) is in the north-central part of the playa in the
SW4SEY sec. 31, T. 25 N., R. 6 E., San Bernardino meridian. The geology
of the Ash Meadows 7% Minute Quadrangle are described by Denny and Drewes (1965).

Drilling was done with a reverse circulation technique to minimize
contamination of sediments and water samples. Lithology was described
in the field and was supplemented with laboratory examination. Color
classification was done on damp-to-wet samples using a rock-color chart
(Goddard and others, 1948). Water samples were collected at the first
aquifer having a significant flow, and at total depth. Temperature, pH
of untreated samples, and specific gravity of filtered samples were
recorded in the field. '

Sixty-eight samples, one taken every five feet (1.5 m), were submitted
for analysis of 1ithium. Samples were calcareous mud and mudstone with
detrital quartz and feldspar, having calcitic or dolomitic cements (fig. 2).
Samples from strata in the lower half of the hole have a greater proportion
of clay, as indicated by the increased intensities of the 7 &, 10 &, and
14 R peaks in the X-ray analysis.

A1l samples were analyzed for lithium by atomic absorption spectroscopy
(fig. 2). Lithium values ranged from 58 to 810 parts per million (ppm) and
have an average value of 387 ppm Li. Clay-mineral separations were done
on 11 samples having 500 ppm Li or greater; all have expanding clay
minerals in them (fig. 3). Samples AF1-140 (Alkali Flat) and AF1-210
contain a hectorite-like trioctahedral smectite (H. C. Starky, oral commun.,
1980), these samples have 810 ppm Li and 580 ppm Li, respectively. Specific
clay mineralogy of the other samples was not determined.

Four of the 11 samples were then analyzed by emission spectrographic
methods (table 1). These samples contain 600-680 ppm Li. Samples AF1-250
was considerably higher in concentrations of Cu, Pb, and Zn than the other
three.
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of .selected samples from AlkaTi Flat (Franklin Lake).

Table 1.--Emission spectrographic analysis by Fred Lichte

FIELD & AFI-200 AFL=-250 AFT 230 AFT 300
SAMPLE D-214399 D-244400 D-2:i441 4 D-214402
SPECTRUH 19 L 21 22

51 % 9 9 8 22

AL % 2.7 1.9 3.1 4.3

FE ' % £.4 2.0 £.6 2.5

MG 2 4.0 S.1 2.7 3.9

A % 9.69 1.8 9.44 9.62

N& % t.4 0,48 0.33 7.51

K % 3.6 2.3 3.6 4.3

TT =z 0,44 7.092 .13 9.22

P % 0. 46 2.46 (9,46 (0,46

AN % .026 0.023 0.023 0.028
AG PPM ¢ 0.46 £.3 ¢ 0.a6 ¢ 0,36
AS PPM ¢ 229 ( 2290 ¢ 220 ¢ 221
AU PPM ( 4.8 ( 4.6 ( 4.6 ( 4.6
3 PPM 299 4490 300 430
BA PPM 78 69 7 £59
GE PPHM £.3 £.3 i34 2.1
BL PPM ¢ 10 ¢ 190 ¢ 1) ¢ 10
CD PPH ¢ 19 ¢ 10 ¢ 19 {5
CE PPM "¢ 46 35 ( 48 71
£Q PPM 7.7 3 3.3 14
CR PPM i9 22 25 a3
Cly PoM 43 2200 62 4AqQ
DY PPM ¢ 10 ¢ 10 ¢ 40 <10
ER PPM ¢ 4.5 ¢ 3.6 ¢ 4.6 { 4.6
ZU PPH ¢ .0 ¢ 1.0 ¢ 1.9 1.0
Sa PPM Q) 8.6 15 23
GD PPHM ¢ 10 ¢ 10 ¢ 10 ¢ 10
GE PPH 3.3 2.1 2.8 6.0
HF PPM ¢ 100 ¢ 100 ¢ 100 ¢ 409
HO PPM ¢ 10 ¢ 10 ¢ 10 ¢ 10
IN PPM ¢ 30 ¢ 30 ¢ 30 (53

IR PPH ¢ 46 ¢ a6 ( ag {46
LA POM 12 33 L7 30
LI PRR £409 1100 890 $409
LU ¢ 10 ¢ 10 ¢ 40 ¢ 69

oeM

16



. chte
Table 1.--Emission spectrographic ana’(ys1§ by Fred Lich :
of selected samples from Alkali Flat (Franklin Lake).--Continued

PORp—

FIELD # AaFI1-200

AFL-251

AFI 290 AFT 300
SAMPLE D~314379 D-214409 D-2444914 D-243402
SPECTRUM .~ 17 i a2 a2 .
MN PRM 260 azg 225 281
40 PPH 1.6 2.¢ 1.3 2.6
NB PPM 5.7 7.0 8.0 - S
ND nPM ( a8 ( 4§ Q- ¢ 46
NI PPN 17 34 24 38
T
0S PPM ¢ 22 ( 22 ¢ 22 ( 22
PD PPM 24 120 37 56
PD PPM ¢ 1.0 ¢ 1.9 « 1.0 ¢ 1.0
PR PPH . 68 ( &8 ( 68 ( 60
PT PPHM ¢ 10 ¢ 10 ¢ 49 ¢ 11
RE PPM .. A8 ¢ 48 ( 46 ( 46
RH PPM (¢ 2.2 ¢ 2.2 ( 2.2 ( 2.2
RU PPM ¢ 190 ¢ 10 ¢ 10 ¢ 40
SB PPM ( 46 ¢ 36 (46 ¢ 46
SC PPM 4,7 S.8 4.8 7.9
SM PPM ¢ 48 Q-¥ ( 46 { 46
3N PPM 7. 3¢ 28 16
3R PPM o) g2 34 50
Ta PPH ( 300 ¢ 509 ¢ 500 { S30
TB PPM ( 46 ( 48 ( 46 ( 46
TH PP ¢ 229 ( 229 ( 220 ¢ 220
TL PPM ( 4.6 ( 4.6 { 4.6 < 3.6
™ PPHM ( 4.4 ( 4.6 ( 4.5 ( 3,8
UooPeH ¢ 321 320 ( 3240 { 320
¢ PeM a2 60 43 65
W PPH ¢ 46 ( 46 ( 46 ( a6
¢ PPM $.8 $4 9.2 12
1B PPM 0.62 i.0 .65 1.2
I AP M 2210 59000 249 410
IR PPM St 64 58 79
HA4JORS RECALCULATED AS NXIDES
SI02a % at 41 : 39 a7
AL2O3 X 5.4 3.6 5.9 8.1
FE203Z 2 2.0 2.7, 2.3 3.6
MGO % 6.6 3.5 4.3 5.5
caQ 0.97 2.5 0.%2 n.87
NA2O % 1.9 > 0.62 0.7¢ 0.69
K20 % 4,3 2.8 4.3 5.2
TIO2 = 0.48 0.45S n.22 0.37
P20S % ¢ 1.t ¢ i.4 1.1 i.14
MNO 0.934 0.930 9.030 D.036
17



Water analyses are Tisted in table 2.

Lithium values seem to vary with sample composition. Low values
correspond with sandy or gravelly sediments, whereas higher lithium
values are in mudstones, argillaceous sandstones, and calcareous
mudstones and sandstones. The amount of calcium in the coarse sediments
seem to have no effect on the lithium concentration. Higher 1ithium values
are in sediments varying in color from pale olive to Tight greenish yellow,

(fig. 2) this particular correlation has been noted before (Vine and others,
1979).

18
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