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PS a 105 CPS 800 CPS 1025 CPS 1680 CPS 140 CPS . . . :
0—_0 400 - 70 CPS 2 L‘b‘i A SRR - r""i“?," O 0 — .0 - B 0 - 9.4 SILT, clayey, dark-yellowish-brown (10YR 4/2) Geophysical, lithologic, and water quality data from Soda Dry Lake,
| - | |- - - mnull ==5 e California, were obtained in July, 1978. These data provide leasable mineral
3T L L - JEiﬁ S 5 - Y 31 - 65 9.4 - 19.8 CLAY, silty, sandy, greenish-gray (5G 6/1) resource input to the Burcau of Land Management's comprehensive long-range
[—10 , I ey O < T and pale olive (10Y 6/2) plan, authorized by the Federal Land Policy and Management Act of October
g1 | - ST emeaE 11 ——— 21, 1976 (Public Law 94-579), for the management, use, development, and
2 s ‘ 1 me W . LI L 65 - 70 19.8 - 21.3 SAND, moderate-yellowish-brown (10YR 5/4), protection of public lands within the California Desert Conservation Area
—20 ' - = ! ——— ) very fine to fine, and 5 percent GRAVEL (index map).
' Jr - T
- ,,%_ = 1 A! of subangular basalt pebbles, 0.4 - 1.2 in
= } ; T (10 - 30 mm) maximum dimension
S . M -1 b e P DRILLING AND LITHOLOGIC LOGGING TECHNIQUES
- : t —] . == 10 . e 70 - 95 .3 - B0 CLAY, sandy, moderate-yellowish-brown (10YR
| o --n ] 1 5/4), calcareous, with occasional subangular The test weil was completed by the reverse circulation driiling technique.
40 - - i | L vesicular basalt pebbles, 1.2 in. (30 mm) Drilling fluids, either air or water or both, arc pumped down the outer annulus
“ : ; | maximum dimension. SD-1-1 collected of dual-wall drili pipe to an open-throat button bit. The drilling fluids and
' a= 50 from this unit cuttings then are forced up the inner annulus of the drill pipe to the surface.
08 JI |l N - This" technique assures recovery of uncontaminated sediment and water
- 1] N i‘ _11‘ H | 95 - 100 29.0 - 30.5 SAND, moderate-yellowish-brown (10YR 5/4), samples. In situ ground water is used as a drilling_ ﬂ_uid as much as possible;
& *‘}I _?_{—.‘ T TTT aEnaes very fine to very coarse, with 1 - 2 percent otherwise a fine mist of imported fresh water and air is used.
—60 — D GRAVEL of subangular to subrounded andesite _ ;
20_ ‘ - ] 1; I 20— and granitic pebbles, 0.4 - 0.8 in (10 - 20 mm) Lithologic characteristics of the samples of the drill cuttings are described in
-=n T !L;,J s r\t[ " 1 | | : SAND AND GRAVEL maximum dimension the field. Field descriptions are later supplemented by laboratory
b - g L LN 4'-L 4 oY e N pon a examination. The rock color chart (Goddard and others, 1948) is used to color
1' — { +1-+ 4 1‘(" . | % f H i prpen 100 - 125 30.5 - 38.1 CLAY, sandy, moderate-yellowish-brown (10YR classify damp to wet samples. Sediment names arc described by Wentworth
. - {‘T; T T T i ,417 I’ > o 5/4). Unit includes occasional clasts and a single (1922). Percentage of lithologic constituents listed in the lithologic
80 AREERS 1 - [ v I bed, 0.5 ft (0.2 m) thick at 110 ft (33.5 m), description are approximate. "No Recovery" is used where samples are not
: - - < 1 ‘ ',]’;l* L 1 of fine to medium grained calcareous sandstone coliected.
- ] ] T \L ; =T with travertine laminations
o 2 1 - v - L 1
i Ll T | . 11 < —— | ! } 125 - 140 38.1 - 42.7 CLAY, sandy, moderate-yellowish-brown (10YR WATER QUALITY
30_| - - % i T T T T e~ W h - 4 304 100 SAND AND GRAVEL 5/4), calcareous, interbedded with fine to
100 —— ; - T : - 1] r w - P medium SAND. Sand includes minor (less Water samples are coliected at the first aquifer with significant fiow and at
e . } - - — : : ot — gty than 5 percent) granules of well-cemented total depth (T.D.) by stopping drill rotation and pumping air through the drili
110 - ’ ] [T 11 A Y | . calcareous claystone string. The aquifer is allowed to flow for several, minutes before a water
- : .l . ass ! | - i I . 4‘ .- sampled is collected. The water temperature, pH, and specific gravity of raw
1t ' = - 1; T | 140 - 174 42.7 - 53.0 SAND, silty, moderate-yellowish-brown (10YR and filtercd untreated samples are measured in the field.
120 T T [T ‘ 5/4), medium to very coarse, with sub-
- —m —+t+ 11 - 0 angular to subrounded granules and pebbles
I REEE ce . ”i 1 = of quarts and feldspar. Unit includes rare GEOPHYSICAL LOGGING TECHNIQUES
TS [ - - , ! ' ’ CLAY INTERBEDDED (2 1 percent) vesicular basalt
40_:_130 s ! _i | - e S - 40— WITH SAND pebbles, _1_'2 in. .(3.0 mm) _maximum dimepsion, Radioactive geophysical logs, including gamma, gamma-gamma, and neutron
- IF‘L]I* A - T 11 and chloritized biotite granite cobbles, 3 in. logs, are obtained from the land surface to a depth of 75.0 m (246 ft).
y 4 9 ! - (75 mm) maximum dimension
|_140 - - ‘ - -+ SAND, silty Radioactive logs are run through the drill pipe because the playa sediments
| i\l 1T ' e - W% »s - B SANDSTONE’ brown, very f”,‘e & Wby <. would squeeze in and heal the test well before conventional electric logs could
150 I - 150 grained, calcareous. Unit consists of quartz ) : R
— e and feldspar cemented by calcite be completed in a open test well. Total thickness of the dual-wall drill pipe is
\
i =) - . 1 15.88 mm (0.63 in.) The radioactive source of the gamma-gamma log is
0 | ’ | 175 - 190 53.3 - 57.9 SAND, silty, same as interval 140 - 174 ft 137 21
| 16 ! L A 1 (42.7 - 53.0 m) Cesium (Cs™ 7"); Americium-Beryllium (Am”~ -Be) source is used for the
ad - | ti 504 ! neutron log.
170 - } f 190 - 200 57.9 - 61.0 CLAY, sandy, moderate-yellowish-brown (10YR
- o A - - 5/4), calcareous, interbedded with well-
| SANDSTONE gf\f;e;t%do “;;—dlum to coarse grained calcareous GEOPHYSICAL LOGGING PARAMETERS
| 180 T i SAND, silty STON 8 > - e
1 atural Gamma amma-Gamma Neutron
1 1 - l 200 - 220 61.0 - 67.1 SILTSTONE, moderate-yellowish-brown (10YR
190 i i ] ] 5/4), calcareous, well cemented, and sandy )
- SEm- o 5 P — LIMESTONE. Unit includes quartzite granules Scale switch (CPS) 0-50 0-500 0-100
60 - I S 0 S WITH SANDSTONE from 205 ft (62.5 m) to base of unit Time constant (seconds) 4 4 4
<, LT HEHH 60 — 200 = Position potential (dial division) 10.0 4.0 7.9
200 1 I T S p— 220 - 190 67.1 - 76.2 CLAY, sandy, moderate-yellowish-brown (10YR Sensitivity potential (span: dial division) 10.0 6.0 7.1
N I | | 5/4), calcareous, interbedded with well-cemented Input pulse (volts) ™ 1.2 1.2 12
210 4 [ ! ! medium to coarse grained calcareous SANDSTONE Polarity (N = Negative, P = Positive) N N N
- e T rrey 1Ty with 5 percent quartz granules. Clay beds very Logging speed (ft/min) 17 17 17
L] ] hard where cemented by calcite Tool length (ft) 2.8 2.8 4.5
- - Source spacing (in.) 16 6
220 . CLAY INTERBEDDED 250 - 285 76.2 - 86.9 CLAY, same as above, interbedded with well-
. ‘ ! cemented calcareous SILTSTONE and sandy
70 230 3 t L ﬁ - 70 oy LIMESTONE ACKNOWLEDGMENTS
— = o | | | —
| \
Tﬂ ‘ I mas 285 - 315 86.9 - 96.0 CLAY, same as above, and GRAVEL of limestone G. Thomas Server provided laboratory lithologic descriptions. Geophysical
T 11T n I 4 , ] and granitic granules with coarse to very coarse logging was performed by James Cathcart of the Office of Energy Resources,
240 = 5 o : — . . e
™ - .- T T T - sand matrix. Unit includes occasional interbed, U.S. Geological Survey, Denver, Colorado.
—H 1 L 0.5 ft (0.2 m) thick, of well-cemented
| 250 medium to very coarse calcareous silty sand
—250 - = o g.om = | CLAY INTERBEDDED from 308 ft (93-9 m) to base of unit REFERENCES
- WITH SILTSTONE ; .
=3 AND LIMESTONE 315 - 398 9.0 - 112.8 CLAY, moderate-yellowish-brown (120YR 5/4) Goddard, E.N., chnj, and others, 1_949, chk—color char't: National Research
80 -] calcareous, interbedded with well-cemented Council; reprinted by Geological Society of America, 1951, 1963, 1970,
v - calcareous SILTSTONE and sandy LIMESTONE. 6 p-
Siltstone and limestone interbeds 0.5 ft (0.2 m) y
thick. Unit includes very coarse sand and Wentworth, C.K., 1922, A scale of grade and class terms for clastic
granules from 355 ft (108.2 m) to base of unit sediments: Journal of Geology, v. 30, p. 377 - 392.
370 - 415 Mz2.8 - 126.5 SAND, silty, moderate-yellowish-brown (10YR 5/4)
to grayish-orange (10YR 7/4), medium to very
CLAY AND GRAVEL coarse, calcareous, and GRAVEL of subrounded
to rounded granitic and volcanic granules and
e 50 — pebbles, 0.2 - 0.8 in. (5 - 20 mm) maximum
ﬁ|5 300 dimension. Unit includes occasional interbeds,
ey 0.2 - 0.5 ft (0.03 - 0.2 m) thick, of well-
as /e \/ 31 cemented calcareous siltstone and sandy limestone.
¥ T.14N, SD-1-2 collected from this unit
}' l‘ T.A3 N
2 | 1\ 8
[ \‘ CLAY INTERBEDDED
! WITH SILTSTONE
11 { 12 |{ 4 AND LIMESTONE
\
—-— . 100 —
| \
w ) e gt WATER QUALITY DATA FROM SODA DRY LAKE TEST WELL NO. 1
{ ] (Analyses by U.S. Geological Survey, Water Resource Division, Denver Colorado)
| \
ALIFORNIADS i L \\w .
7 \ 350 Specific SAR
7 i \ Depth of Water conductance (sodium
' 7 28/ 25 wiu 3ol | Test Well Date of water sample temperature ~pH Specific (microhgxs/cm Percent absorption
' / e D number collection (ft) (°C) lab field gravity at 25 C) sodium rate)
7% - =y \ 118
> /// \ 38 ae a1 sz\\ ) 36
—y \I e N, festio - SD-1-1 7/8/78 75 25.5 7.6 7.6 1.010 12,000 86
13N, . =
j} 1 T”:“‘ 2 é‘ =1 SAND, silty AND GRAVEL SD-1-2 7/9/78 400 28.5 8.0 8.4 1.002 1,027 39 13
2 —
3 - =
S ] =
() 1 MILE —
o 1 KILOMETER |)l % f 3 \\0\ 5 - Results in
’\, SODA| LAKE \}\ _: mg/L
—
[ SAEER———— 14 13 18 1 16 |\ 15 12C - Test Well Silica Calcium  Magnesium  Sodium Potassium Phosphorus Sulfate Chloride Fluoride Total Nitrate lodide
CONSERVATIONAREA / R 2 \
D \ 400_ number (5102) (Ca) Mg) (Na) (K) (P) (SOQ) (Ci) (F?} (N32+N03) (1)
ﬂv’-.-/“ 2; ‘| :5
% | w jw | & | & P& - SD-1-1 26 150 92 2,300 29 0.00 31 4,000 4.7 0.14 0.36
el b | _—_—L:.
vilhs { {/ = SD-1-2 15 16 3.7 220 3.9 0.00 140 180 7.6 2.8 0.07
30/l 29 1 8 27
4 -
130 -
Results in
TEST WELL LOCATION mg/L
sp-1 Latitude: 35°10' 36" Solids, Total
Longitude: 116°03' 30" residue on Alkalinity
NE4NE% Sec. 31, T. 13 N., R. 9 E. evaporatjon Calcium
San Bernardino Meridian Test Well Bicarbona}e Manganese Iron Boron Lithium Strontium Uranium at 180°C Carbonate Total Percent
number (HCOB) (Mn) (FE) (B) (Li) (Sr) (U) (TDS) (CaCOB) hardness Difference
SD-1-1 109 0.490 0.060 1.600 0.350 11.000 7,520 89 770 0.14
SD-1-2 134 0.010 0.050 0.560 0.080 0.830 0.0023 670 110 56 -0.08

* SAR Water Classification

10 Excellent
10-18 Good
18-26 Fair

26 Poor

+ Calculated.

GEOPHYSICAL, LITHOLOGIC, AND WATER QUALITY DATA FROM SODA DRY LAKE, SAN BERNARDINO COUNTY, CALIFORNIA
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