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GEOPHYSICAL LOGS FROM BRISTOL DRY LAKE TEST WELL NO.2 LITHOLOGIC LOGS FROM BRISTOL DRY LAKE TEST WELL NO. 2

GAMMA ; GAMMA‘GAMMA NEUTRON - Depth Depth

DEPTH _ (Feet) (Meters) Description , INTRODUCTION
M FT 550 42 ¢ 120 CP .
00 26 CPS 42 cPs 78 CPS 360 cPs cl"s 7?‘: - 88 CPS " e 0 - 11 0 - 3.4 CLAY, moderate-yellowish-brown (10YR 5/4) Geophysical, lithologic, and water quality data from Bristol Dry Lake
| - — ] | - 14 1y SLAY and pale olive (10Y 6/2), calcareous California, were obtained in May, 1978. These data provide lcasable minera.
|+ || — » 1 resource input to the Burecau of Land Management's comprehensive long-range
L 10 | ] i I : . 11 - 14 3.4 - 4.3 SALT, mixed with 5 percent moderate-olive plan, authorized by the Federal Land Policy and Management Act of October
—1= 1| ) T EEEE N ‘ SALT AND SILT brown (5Y 4/4) calcareous SILT - 21, 1976 (Public Law 94-579), for the management, use, development, and!
! == » CLAY AND SALT protection of public lands within the California Desert Conservation Arca
20 R ‘ 14 - 55 4.3 - 16.8 CLAY, dark-yellowish-brown (10YR 4/2), (index map).
) ey e O T T L~ calcareous, mixed equally with SALT.
~- —— =~ s — ] Salt content decreases to 10 to 15 percent
10 30 1 — e - 3 at base of unit ; DRILLING AND LITHOLOGIC LOGGING TECHNIQUES
P 0 R A = —— i 55 - 77 16.8 - 23.5 CLAY, dark-yellowish-brown (10YR 4/2), The test well was completed by the reverse circulation driiling technique.
| 40 - . = e light brown (5YR 5/6), and pale olive Drilling fluids, either air or water or both, arc pumped down the outer annulu$
3 5 1 (10Y 6/2), calcareous of dual-wall drill pipe to an open-throat button bit. The drilling fluids and
—T X cuttings then are forced up the inner annulus of the drill pipe to the surface.
L 50 - 77 - 82 23.5 - 25.0 SALT, mixed with 15 percent dark-yellowish- This technique assures recovery of uncontaminated sediment and water
- | - brown (10YR 4/2) and pale olive (10Y samples. In situ ground water is used as a drilling fluid as much as possibic;
: - 1 CLAY ‘ 6/2) calcareous CLAY otherwisec a fipe mist of imported fresh water and air is used.
_60 ! ‘ —
20 T Af,,{,,, - L t,z:—:—ﬂ, - ! =y Ammm i 82 - 133 25.0 - 40.5 CLAY, moderate-yellowish-brown (10YR 5/4), Lithologic characteristics of the samples of the driil cuttings are described in
- i — -l = ‘ calcareous the field. Field descriptions are later supplemented by laboratory
L 70 ‘ ; ‘ examination. The rock color chart (Goddard and others, 1948) is used to color
T - = [ 1 L - = classify damp to wet samples. Sediment names are described by Wentworth
EEE N - - ! — = 133 - 134 40.5 - 40.8 SALT, clean (1922). Percentage of lithologic constituents listed in the lithologic
80 i | . — ' - — T SALT AND CLAY , description arc approximate. "No Recovery" is used where samples are not
- - ! E : -l = SLAY 134 - 142 40.8 - 43.3 CLAY, light-olive-gray (5Y 5/2), calcareous, collected.
N | : mixed with 20 percent SALT
L 90 , \
‘ T . » 142 - 145 43.3 - 44.2 SALT WATER QUALITY
30—1__1 00 , | 304 100 145 - 166 44.2 - 50.6 SALT, mixed with 5 to 15 percent light- Water samples are collected at the first aquifer with significant flow and
T 4 - - olive-gray (5Y 5/2) and moderate-olive- at total depth (T.D.) by stopping drill rotation and pumping air through the
T T e brown (5Y 4/4) calcareous CLAY drill string. The aquifer is allowed to flow for several minutes before a water
L 110 S —— —— . — sampled is collected. The water temperature, pH, and specific gravity of
— - 166 - 168 50.6 - 51.2 CLAY, dark-yellowish-brown (10YR 4/2), raw and filtered untreated samples are measured in the field.
i;; 1 : i = - - calcareous 5
_120 & [ [ L] — 1 -
- 11 — f » !
’ - — 1 | =P 168 - 196 51.2 - 59.7 SALT, mixed with 15 to 20 percent light-
; ; olive-gray (5Y 5/2) and grayish-olive GEOPHYSICAL LOGGING TECHNIQUES
40 }-130 I : ; 3 40— ‘ (10Y 4/2) calcareous CLAY ) ) , ) )
] =3 I —— I _ SALT ' Radioactive geophysical logs, including gamma, gamma-gamma, and neutron
i T 3 4 4 el i i i
= H s Z | ] - — - CLAY AND SALT 196 - 207 9.7 - 63.1 CLAY, variegated light-olive-gray (5Y 5/2) logs, are obtained from the land surface to a depth of 164.6 m (540 ft).
| 140 1 d - I - - . and grayish-olive (10Y 4/2), calcareous , ) o '
i - ] ‘ 4 < w | = e ‘ = SALT Radioactive logs are run through the drill pipe because the playa sediments
= — | l ol . .
4 | —— = 1 150 — SALT ANC CLAY 207 - 218 63.1 - 66.4 CLAY, same as above, mixed with 20 would squeeze in and heal the test well before conventional electric logs could
150 =4 i 1 — ' percent SALT. Salt content increases . ] Begitip
‘ | | | [ ! :,7 to 50 percent from 210 - 215 ft (64.0 - be completed in a open test well. Total thickness of the dual-wall drill pipe is
= 4 i - - = - 65.5 m) then decreases to 20 percent at 15.88 mm (0.63 in.) The radioactive source of the gamma-gamma log is
160 G ; — — base of unit. BR-2-1 collected from this . 137 s _ 24 .
50 _ < i ST [ | 50 — o unit Cesium (Cs 7'); Americium-Beryllium (Am~ -Be) source is used for the
- b : —= CLAY neutron log.
170 - ; | | T gALT AND CLAY 218 - 219.5 66.4 - 66.9 CLAY, green &
] : D e o | - 0
i 1 Y || | | g, TSI O M PO
[ ] ‘ Ll L. ‘ 1==z‘" | L | o s W [ TS 219.5 - 233.5 66.9 - 71.2 CLAY, same as interval 196 - 207 ft (59.7 -
180 | ’ ; . i T ! g ST 5 T 63.1 m), mixed with 10 percent SALT GEOPHYSICAL LOGGING PARAMETERS
i =T 1 w -y e
T | ! { | T | ! T 233.5 - 247 71.2. - 75.3 CLAY, silty, light-olive-gray (5Y 5/2) and Natural Gamma Gamma-Gamma Neutron
190 L - | | T T e —f- -] dark-yellowish-brown (10YR 4/2), cal-
b s S ! = ‘ ‘ 4 —  — ; careous
60_ | | ?%- . | EEE ‘SN | | s 60 — cLay Scale switch (CPS) 0-50 0-100 0-50
200 L - | - = i 247 - 253 75.3 - 77.1 SALT, mixed with 25 percent dark-yellowish- Thne omatant (sspnade) 4 4 4
T } ; I = el brown (10YR #4/2) and dusky-yellow- Position potential (dial division) 10.0 3.0 7.0
T | ‘ Ty = e e, = Sensitivity potential (span: dial division) 10.0 5.0 8.1
4 pE=E | BEP = CLAY ANG SALT green (5G 5/2) calcareous CLAY gt gudne (voite) 1.2 1.2 1.2
_2 1 0 e | [ T i i ! e~ | . . o,
H . H e 253 - 270 77.1 - 82.3 CLAY, dark-yellowish-brown (10YR 4/2), ‘ Pourity (N o wor U el N = b
— o | B P~ — et B . g — i calcareous, mixed equally with SALT. Logging speed (ft/min 17
220 ! 1 | - i | . : CLAY Tool length (ft) 2.8 2.8 4.5
| ‘ T W ™ SLe b BT Salt content decreases to 5 percent So . (in.) 16 6
‘ - | T o g | at base of unit urce spacing (in.
i - i | I, s
70 i = ' , A _
—+230 ! L - : T 70 270 - 351 82.3 - 107.0 CLAY, moderate-yellowish-brown (10YR 5/4), ACKNOWLEDGMENTS
. 1 1 L || L2 ‘ _iﬂ CLAY, sity calcareous. Unit includes interbeds of
240 | P~ I A - . oyt clean SALT at 292 - 294 ft (89.0 - 89.6 m) G. Thomas Server provided laboratory lithologic descriptions. Geophysical
— | - 4 N b < and 331 - 331.5 ft (100.9 - 101.0 m) and - ,
e i I [ I B . P n . A VM) an logging was performed by James Cathcart of the Office of Energy Resources,
—— [ I T < - } L | = interbeds of dark-yellowish-brown (10YR 4/2) U.S. Geological Survey, Denver, Colorado.
250 = N mEEE | s BT B | SALT ANC CLAY CLAY mixed equally with SALT at 318 - 325 ft
- | P~ o= S - < (96.9 - 99.1 m) and 333.5 - 335 ft (101.7 -
| T RS i ' ‘ cLaY 102.1 m) REFERENCES
260 * [ ‘ - i | ; | CLAY AND SALT
39— =N - ! . 1 30 — 351 - 353 107.0 - 107.6 SALT, mixed with 10 percent dark-yellowish- Goddard, E.N., chm, and others, 1949, Rock-color chart: National Research
- | <~ — | brown (10YR 4/2) calcareous CLAY Council; reprinted by Geological Society of America, 1951, 1963, 1970,
I~ [ | [ 1 : - | 6 p.
270 1 = { S < CLAY 353 - 365.5 107.6 - 111.4 CLAY, dark-yellowish-brown (10YR 4/2), 4
3 1 ___J{ T | calcareous Wentworth, C.K., 1922, A scale of grade and class terms for clastic
| 280 I , | I Lo ‘ ‘ sediments: Journal of Geology, v. 30, p. 377 - 392.
; ! i ] 1 ' r 365.5 - 369 111.4 - 112.5 SALT, with minor (less than 5 percent) dark-
. - : ey § = yellowish-brown (10YR 4/2) calcareous SILT
— = | I "] Lotidd s
—290 3 — mEE — awmm T | | | ALt 369 - 380 112.5 - 115.8 CLAY, moderate-yellowish-brown (10YR 5/4),
90 ! ] ST - - — H = — 90— calcareous
a 300 N e | |
- | B - - ‘ ] - ;; I 380 - 385 115.8 - 117.3 SALT, mixed with 20 percent CLAY. Clay
e T | ‘ —— o same as above
310 ES5. == S e s , 1 |
1 — - = |- I N ; | i I 385 - 399 117.3 - 121.6 CLAY, same as interval 369 - 380 ft (112.5 -
— A S | — I i — | 115.8 m)
Sa8 < T I R = i e N CLAY ANC SALT
— L ‘ 15'“?— — P ——— 399 - 405 ~121.6 - 123.4 CLAY, same as above, mixed with 10 percent
\ \ ‘ [ o W'T | »--"‘ ‘ ‘ ‘ | CLAY SALT
100 330 4 \ ] < . N 100—7 = _SALT
- o B %?ff;gf% N ; = ey 1 gt:x PP 405 - 411 123.4 - 125.3 CLAY, variegated moderate-yellowish-brown WATER QUALITY DATA FROM BRISTOL DRY LAKE TEST WELL NO. 2
= | ! -~ R ‘ — il (10YR 5/ ‘*_) , dark-yellowish-brown (10YR (Analyses by U.S. Geological Survey, Water Resource Division, Denver Colorado)
340 1 I = ‘ — 4/2), grayish-orange (10YR 7/4), and
o | T . m | dusky-yeliowish-brown (10YR 2/2),
I i —
350 L o T= —— | ] | SaRnAS Specific (SAR*
| | | | oo - = .
— = ] I, - I I PRI ‘ ——" | . _ _ Depth of Water conductance sodium
- ,ﬁi i I v S < ‘ it:l +ll 413.5 i 1469 had Test Well Date of water sample  tempgrature pH Specific (microhms/cm Percent absorption
— - [ i %4 ; 1o 513.5 - 417 126.0 - 127.1 CLAY, same as interval 405 - 411 ft (123.4 - number collection (ft) ("C) lab field gravity at 25 C) sodiuim rate)
-~ 1 | | | | & | v
110 - R R ‘ ‘ > T 1] ‘ 125.3 m)
SHEEENNSREE . - i } "‘u - ‘ = SALT AND SILT BR-2-1 _ 5/9/78 215 28.3 6.5 5.7 2.220 195,000 70 134
| 370 < A R | | = = . — ‘ e — CLAY 417 - 419 127.1 - 127.7 SALT
T I _-.-» T | | B .~ | BR-2-2 5/9/78 495 28.6 6.0 5.9 191,000 50 76
1 177;,,:,)?,,3_}_# ‘ —— ; i = 419 - 520 127.7 - 158.5 CLAY, dark-yellowish-brown (10YR 4/2) and
| 380 5 ‘ == |1 , | | | pod moderate-yellowish-brown (10YR 5/4),
: Afrz;; 7 T SALT ANL CLAY calcareous, with minor (less than 5 percent)
[N ~G B ; — = CLAY SALT. Unit includes subrounded to sub- : Results in
300 S | — P cl - ‘ angular basalt pebbles, 0.3 - 0.4 in. (7 - mg/L
120_] - i I - ] . e 120 — 10 mm) maximum diameter at 430.5 ft Test Well Silica Calcium Magnesium Sodium Potassium Phosphorus Sulfate Chloride Fluoride Total Nitrate lIodide
I | | = | e ‘ (131.2 m). SALT content increases to number (si0,) (Ca) (Mg) (Na) (K) (P) (so,) (CI) (F) (NO,+NO;) (1)
400 F . el . 3 : = SN MG BALT 40 percent from 463 - 480 ft (l41.1 -
B I s S T 146.3 m) then decreases to less than 5 P
= | £ -+ = cLay percent frem 480 ft (146.3 m) te base BR-2-1 5.0%0.4% 24,000 3,500 84,000 2,400 1.9 19 220,000 1.4 0.64 0.09
| 410 - | e T == —H 1 AL ‘(’flj‘(‘)’j‘;'m)BR'z'z celiected at 495 ft BR-2-2 3.4 52,000 2,300 65,000 2,300 2.1 3.1 210,000 1.0 0.91 1.3
> - e _ CLAY : :
420 ! = | , SALT 520 - 523 158.5 - 159.4 SALT, mixed with 20 percent dark-yellowish-
B - A T i i A =1 i d brown (10YR 4/2) calcareous CLAY
130_] T | | - b dEE. Hige = |
430 ‘ - | = ' T"f ; i BN 523 - 530.5 159.4 - 161.7 SALT, mixed with 15 percent moderate- . Results in
B H1 S ) A T N j yellowish-brown (10YR 5/4), pale-olive-brown mg/L
] T ,;j},i_ | c‘__‘ Ll H P, s T W —— (10YR 5/4), and pale olive (10Y 6/2) calcareous .
440 e i e ] = SR 1 I - SILT Solids, Total
- I : T c__ﬂi; \ R 4 L ‘ L e i ——— residue on Alkalinity
| | ! [ R L S S N S N B N - - = SRS SN0 ow ST AU S . WL S . . . :
| A . 1 - [ -+ . Y i i B 530.5 - 540 161.7 - 164.6 CLAY, silt iegated dark- ish- . , cvaporation Calcium
450 [ N O RN .~ \ - =T | I H ! ‘ [ ? : S : ‘ i""’J - (l’O\S{lR yl;/Z‘I)ar.ztﬁgadisky?;tlﬂ,e\:,lizhw.l;l:o:,r: v Test Well Bicarbonage Manganecse Iron Boron Lithium Strontium Uranium at 18OSC Carbonate Total Percent
- A B O, 2 - i - } ‘ = 1 - I (10YR 2/2), calcareous number (HC03) (Mn) (FE) (B) (Li) (Sr) (U) (TDS) (CaCOB) hardness Difference
A | I B e . A I
1’40—__460 | __‘_l ‘ —‘j—-‘ } \ « ~ ‘. ‘ Lo L, — é’\——, ; — 14C — 540 - 544 l64.6 - 165.8 SALT, mixed with CLAY. Clay same as BR-2-1 24 110.000 2.100 3.200 110.000 860.000 185,000 20 75,000 -8.82
| I . | ] - CLAY AND SALT above SR-2-2 32
| = ' -2- 120.000 0.330 3.200 96.000 83.000 0.001 357,000 26 140,000 -2.19
| 470 | ] 11 544 - 565 165.8 - 172.2 CLAY, same as interval 530.5 - 540 (l61.7 -
| — 164.6 m) .
N X SAR Water Classification
480 ! o 565 - 568 172.2 - 173.1 SALT, mixed with 10 percent dusky-yellowish-
- : Ry green (5GY 5/2), calcareous CLAY ig_ 18 gﬁg‘éﬂem
| 490 T | T 568 - 586 173.1 - 178.6 CLAY, dark-yellowish-brown (10YR 4/2) and ég'% ';f)gr
150_ - e e S N 150 H pale olive (10Y 6/2), calcareous. Unit
I N T ] includes interbed of CLAY and SALT at + . . R
| 500 - ] — 574 - 578 ft (175.0 - 176.2 m) 4’ Determined on 1:200 dilution.
T T [ o P = Calculated.
- - I . B 586 - 593 178.6 - 180.7 SALT, mixed with minor (less than 5 percent)
—510 } i Alijili 21 ﬂlw 7. JVA | A\ | ‘ silt
IR SR R *;4: 593 - 649 180.7 - 197.8 CLAY, moderate-yellowish-brown (10YR 5/4)
| 520 1t = ) from 593 - 610 ft (180.7 - 185.9 m) then
160 I ] T T " AT MEE TLAY , dark-yellowish-brown (10YR 4/2) to base of
— 2 O e = o 180 SALT AND SILT unit. Unit includes interbed of CLAY and
| 530 ~ e N _ 20 percent SALT at 615 - 617 ft (187.5 -
1 \ ' ; \ 1 CLAY, silty 188.1 m)
NN ! i ]
1 i " . "
540 T [ B AN _ 649 - 662 197.8 - 201.8 SALT, mixed with 10 percent light-olive-gray
B S A . —- — SALT AND CLAY, silty (5Y 5/2) and pale olive (10Y 6/2) calcareous
- — . B ¢ B I CLAY, silty CLAY
|
662 - 665.5 201.8 - 202.8 CLAY, dark-greenish-gray (5G 4/2), calcareous
- 170 — fes” %0
170 665.5 - 673 202.8 - 205.1 SALT, mixed with 15 percent variegated light- i e
olive-gray (5Y 5/2) and pale olive (10Y
SALT AND CLAY 6/2) calcareous silty CLAY 5 . 3 2 ! 1
CLAY I
. 673 - 695 205.1 - 211.8 CLAY, dark-yellowish-brown (10YR 4/2), \ PPN
CLAY ARL SALS calcareous. Unit includes interbed of s [} o 10 nl| e N
CLAY SALT at 681 - 684 ft (207.6 - 208.5 m) S \J
— === ' \
- snssnanss s BEPPE. 695 - 709 211.8 - 2l6.1 SALT, mixed with 10 percent dark-yellowish- o\ e 15 14 W | e r
. B e s i ' brown (10YR 4/2) calcareous SILT. Silt N
130 — AU SRR S i |
— : CLAY content increases to 50 percent at base ) N
- of unit 19 20 /| 21 22 23 24 10N 20
600_ . 1/ ™ -
=3 709 - 766 216.1 - 233.5 CLAY, variegated light-olive-gray 5Y 5/2) and 3430 rad ) ! 2430
- grayish-olive (10Y 4/2), calcareous. Unit 25 4730 29 28 | 27 26 25 30 \ge
— includes interbed of SALT, mixed equally " i N\
with CLAY at 745 - 750 ft (227.1 - _r . e
CLAY AND SALT 228.6 m) s skl ae Q“"‘fs—) so WK S, v - " 38 38 ‘C_:_,’“QJ 31 32 [ Yen | o4 e
CLAY . . ‘ _ N clc BRIST LAKE o T5N. \,
190 — 766 - 771 233.5 - 235.0 SALT, mixed equally with variegated pale olive ~<_L on-z T4N. \,\
(10Y 6/2) and dark-yellowish-brown (10YR 3 2 | N 6 s 4 3 2 1 6 5 AN 2
4/2) calcareous CLAY ] N
771 - 791 235.0 - 241.1 CLAY, variegated dark-yellowish-brown (10YR 7 \\‘,\‘\ 9 10 11 12 7 ] ) 10 )V/-(?
4/2), pale olive (10Y 6/2), and dusky- Mo J
yellowish-brown (10YR 2/2), calcareous . ~. e I
1nss 16 | NS 14 13 18 17 16 // 15 11838
650 i 7 ) B Ll 791 - 800 241.1 - 243.8 SALT, mixed with 20 percent dark-yellowish- o i
- brown (10YR 4/2) calcareous SILT. \ (
200 — - Unit includes interbed of pale olive (10Y o2z N2 24 19 20 21) 22 . .
— ‘ ‘ 6/2) calcareous CLAY at 79 - 795 ft - sbacacnly - g 25 \ / 3425
- e (242.0 - 242.3 m) ) \ i /
- SALT AND CLAY, silty ' 20\ | 28 30 20 | /20
— 800 - 813 243.8 - 247.8 CLAY, variegated dark-yellowish-brown (10YR N\ /
- ELAY 4/2), dusky-yellow-green (5Y 5/2), and M N\
pale olive (10Y 6/2), calcareous 0 1 KILOMETER as | Nge | s s2 f| s
T4N, N S
SALT 813 - 815 247.8 - 248.4 SALT T.3N. \J -
210 — cLAY 1 ° 6
700 SALT AND SILT e
CLAY TEST WELL LOCATION
BR-2 Latitude: 34°27' 58"
w 220— Longitude: 115%1' 28"
SW4%NEY% Sec. 2, T. 4 N., R. 12 E.
San Bernardino Meridian
750 SALT AND CLAY
CLAY
230 —
SALT AND CLAY
CLAY
240
SALT AND SILT
CLAY
800 - SALT AND SILT
—E CLAY
- SALT
250~
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