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PRELIMINARY REPORT ON SAMPLES COLLECTED DURING LITHIUM RECONNAISSANCE
STUDIES OF THE ROCKY MOUNTAIN AND ADJACENT STATES
by
Elizabeth B. Tourtelot and Allen L. Meier

Samples were collected throughout the Rocky Mountain States and
in Arkansas, Nebraska, and Texas to determine the general distribu-
tion of 1ithium and to study the geochemical relationships of 1lithium
with mineralogy and with other elements. Sample localities were
selected in different geologic environments to evaluate potential
sources of 1lithium. Emphasis was placed on nonpegmatite sources,
including sedimentary and volcanic rocks.

Samples were analyzed for lithium in the field by atomic absorp-
tion, using the methods described by Meier (1976). Water samples
were collected in 250-ml polyethylene bottles. Field pH was
determined by indicator paper accurate to a plus or minus 0.5-pH
unit. A field specific-conductance meter was used to determine
conductivity. X-ray diffractometer -analyses were run by Robert
Brown. Analyses for other elements were run in the U.S. Geological
Survey laboratories in Denyer, Colo. The senior author was assisted
in the field by Candace Wood in 1974, by Laura Wray in 1974-75, and
by Kathy Van Weelden in71976. John Seward assisted with the field

analyses in 1974-75.



Reconnaissance sampling was very dependent on information from
colleagues about local geology. We particularly wish to thank
Jimmy E. Goolsby, William R. Keefer, J. David Love, Jack Murphy,
Charles H. Maxwell, James C. Ratte, Glenn R. Scott} Richard A.
Sheppard, Thomas A. Steven, Richard B. Taylor, Harry A. Tourtelot,
and E-an Zen, all of the U.S. Geological Survey, fbr information and
encouragement. Many others, too numerous to list, have all contrib-
uted information and ideas.

The analytical results presented here are preliminary. No
interpretation is attempted. The analyses are tabulated by State
and by county within the State. For each State, rock and soil
samples are on one table, and the water analyses are on another.

The change in analytical technique in the spring of 1975, (reported
by Meier, 1976) resulted in improved accuracy and precision for

1ithium analyses made on samples collected after that time.



Tabulation of the data follows (tables 1-15). General sample
localities ape shown on outline state maps (figs. 1-7}. Sample
numbers fndicate who collected the sample (first letter), where
(State, Second and, if necessary, third letters), and the year
(first number), Multiple samples collected at one Tocality (a
Specific number) ape giv;n letter designations. For example,
TNM6-17A Indicates that sample A was collected at a place (17) in
New Mexico in 1976 by Tourtelot. Sample TNM6-17B would be another
sample {n the same Tocality. Sample TNM6-16A may or may not be a
nearby sampie, Sample G74-21A (table 4) was collected by R. K.
Glanzman, on the outline maps, because of scale, several closely

Spaced Sample localities are grouped to show their general
location,
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Table 1 .--Data from water samples collccted in Montana, 1974-76
{Leaders (--) indicate no data)

8] (4] N
. Conductivity Temp.,
Field No. Locality Sec. T. R. ng/) Micromhos °c
Beaverhead County
TM4-2A Jardine Hot Spring 26 55 15W 0.37 12 250 960 100
T™4-3A Elkhorn Hot Springs, upper 28 4s 28 .057 .- 90 - ~50
™-38 do . Jower  do do do 060 7 100 200 do
™-N Red Butte, warm spring 32 9 13 .097 - 220 - ~10
Choteau County
TH-16C  White Lake o2 am 10e LS .- 7,90 - -
Fergus County
™8-23 Gigantic Warm Spring 19 N 18¢ .031 -- 20 - 20
™4-32 Bfg Spring area, spring 8 14N 19€ .014 - 5 -- cold
TMa-34A Big Spring, pond 5 do do .013 -- 6.3 - do
Gallatin County
TM4-39 Bozeman Hot Springs, pond 13 2s 4€ .045 48 110 620 hot
Jefferson County
™4-14 Dfamond S Hot Spring 10 SN a .27 19 170 520 - ~100
Meagher County
TMA-36 Sulfur Springs, pool 13 - OoN 6 . 1.5 .70 330 2,050 Qn
Park County
TM4-43A Chico Hot Springs, pool 13 65 8E .034 13 150 3% -
TM4-438 do » spring do do do .035 -— 40 - hot
™4-37 Clyde Park, spring N 9 N 9E .016 -— 55 -— cold
TM4-63B Corwin Springs, La Duke Spring 32 8s 8E .35 55 160 2,150 61
TM4-63C Carwin Springs ~do do do .33 - 150 2,250 64
Ravallf County
TM4-9A Medfcine Hot Springs . 12 L] 200 .22 10 80 340 ~54
TM4-10A Slgeplng Child Hot Springs 7 4N 19 .21 12 170 540 ~70
TH4-108 do do do do .20 —_ 140 - do
Sheridan County
TH4-19A Horseshoe Lake 24 33K S8E .20 - 13,000 - -
T™4-20 Westby, small lake 1 36N do .48 - 1,100 - -
THM4-22 _ Medicine Lake k)] 32N S6E 069 — 110 -- -
Sweet Grass County
T™-41A Anderson Spring area, spring 29 . 3§ 13E .003 - 2.5 - cold
T™™4-41B do do do do 001 - 1.5 -- " do
T™4-41C do do do do 002 — 2 -- do
TM4-64 Anderson Hot Spring z8 do do > .010 s 1.5 460 24
T™4-42 McLeod Hot Spring 15 25 13 .072 - 60 - hot .




Table 2 .--Data from rock samples collected in Montana, 1974,

[Blanks indicate no data]

Field No. Rock Type Formation Age Locality Sec. T. R. :;m
Beaverhead County N
T™4-Y . Clg Challis(?) Tertiary Trafl Creek Canyon 16 108 14 32
TM4-28 Mud Spring deposit Holocene Jardine Hot Spring 26 §5 IS 2)
T™E-4A Clay . Amsden(?) Mississippian Grasshopper Valley k] 6S T2 3
) Pennsylvanfan(?)
™4-48 l;o do do do do do do 44
TM4-5A Shale Phosph;ria Permian Vipond Park 22 25 o 6
THe-58 do do do do do do do 15
™A-6A Phosphate do T do Nest Linb mine 0 do do N
TM4-6B ‘Shale do do do do do do 22
T™4-7A Siltstone do do Vipond Park 12 do do 90
T™4-78 do do do do do do do 68
™4-12 do Belt Supergroup Precambrian Shesher Creek do 108 158 4
TM:;‘I%I;H ‘s:li?{s:::e Lake beds Tertfary Horse Prafrie 2 do 2% y‘:
(13 samples) 2/3-27
TNM&-108A  Clay and do do do 3 95 do Ve
to 1081  siltstone 2/3-32
(9 samples) .
Cascade County
TM4-28 Fault gouge Flathead Sandstone Jefferson Creek yunsurveyed 32
faulted against
Greyson Shale
Chouteau County
™4-15 Igneous dike Tertfary Shonkin Creek 14 21N 9€ 35
TM4-16A Salt Precipitate from Holocene Nhite Lake 2 23N 10 55
lake evaporation
TM4-168 Mud Lake deposit do do do do do 20
Fergus County
TM4-24A ?::::::Se Tertiary S. Moccasin Mountains ) 2 16N 18E 10
T™4-24B do do do do do do 12
TM4-24C Mafic dike do do do do do 20
T™4-25 Quartz vein In Madison 1imestone do do do do 15
™4-29 do do New Year area n do  19E 57
TM4-30A Granftic rock, Intrusion do Cumberland mine, 5 ‘do  20E 19
altered Maiden area’
TM4-308 Clay Intrusfon, altered do do do do do 52
TMA-30C Gossan do - do do do do do 65
TM4-31 Coal Morrfson Jurassic Lewistown 13 15N 19€ 7
T™4-33 do do do Big Spring 8 14N do 12




Table 2 .--Data from rock samples collected fn Montana, 1974 (continued).

Lt
Fleld No. Rock Type Formation Age Locality Sec. T. R. Ppm
Gallatin County
TM4-40A Sandstone Livingston Cretaceous Bozeman Pass 13 25 7E 17
TM4-408 do do do do do do do 8
TM4-40C S{ltstone do do do do do do 14
TM4-400  Sandstone do do do do do do 12
TMa-40E Siltstone do do do do do do 6
Judith Basin County
TM4-26A Bentonite Mowry Shale Cretaceous Stanford 12 16N 11E 1
TM4-268 do do do do do do do 20
™4-27 Quartz latite Barker Quartz Eocene Yoga Peak 5 130 SE 25
porphyry Latite
TM4-35A Black shale Morr{son Jurassic Utica 19 do 126 56
TM4-358 Concretion do do do do do do 104
Liberty County
TM4-17A Limestone Madison Limestone Mississipplan East Butte 20 36N SE 12
TM4-178 Limestone, do do do do do do <1
altered
TM4-17C Granitic Tertiary do do do do 13
{ntrusion
Park County
™4-38 Sta‘m‘istone and Livingston Cretaceous Clyde Park 4 2N SE 27
shale
TM4-60 Travertine Plefstocene Gardiner 24 95 8E 14
T™M4-61 Ochre do do do do do 11
TM4-62A Travertine do do 13 do do 22
TM4-63A do do Corwin Springs 32 8s do 10
Sheridan County
T™M4-198 Beach sand Holocene Horseshoe Lake 24 33N 58E 5
™4-21 Lignite Fort Union Paleocene  Antelope 31 34N 56E 30
1/ Average
2/ Range

3/ lat. 46°55’, Long. 110°40"
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Table 4 .--Data from water samples collected fn Wyoming, 1974-76
{Leaders (--) indicate no data)

L cl Na
Conductivity Yemp.
Field No. Locality Sec. T. R. ng/1 Micromhos °C
Carbon County
TWA-45A Soda Lake, brine 26 25N 89w 1.7 -- 24,000 -- -
TW5-50 Saratoga Hot Spring 13 17N 84w 1.2 550 -- 2,720 48.9
Fremont County
TW&-46 Badwater Creek Road, well 35 39N 93w .03 -- 230 230 15
in Wind River Formation
TWi-48 Cedar Ridge, Texaco #] 13 do 92W .15 -- 83 - - 15
State Copper Mountain Unit,
abandoned oil well
TW4-50 North of Badwater Creek, well 35 do 9w .067 - 690 - 1.4
TW4-51A Blue Holes, upper pond 8 40N 105w .10 - 25 -- -
TW4-51D Blue Holes spring do do do .10 -- 20 - 16.1
TW4-51H Blue Holes pond do do do .10 - 26 -- --
TW4-52A Warm Spring Creek Geyser 32 428  107W . 065 20 14 440 ~27
TW4-53A Warm Spring Creek spring do do do .055 -- 33 .- 28.9
TW4-84 Beaver Rim 15 32N 90W .029 - 175 - cold
TW4-86 Dickie Springs 15 21N 101W .005 -- 100 -- do
TW4-87 Edmund Springs 35 do do .033 -- 450 -- do
TW4-89 North side of Oregon Buttes, 34 do do .013 - 950 - do
pond
Hot Springs County
TW4-72 Thermopolis, Big Spring 36 43N 95W .90 380 350 2,350 §7.2
TH4-73 Kirdy Creek, VE Bar well 2 42N brad .050 15 210 ) 1,600 21
TW4-75 McCarthy Ranch, spring 19 do* o .097 4 70 2,19 cold
Lincoln County
T™§-77 Collett Creek, spring 23 21N 119 .025 - 60 -- cold
Park County
TW4-65 Badger Spring - 56N  105W .013 5 420 420 cold
TW4-67 Little Sunlight Creek 26 55N  106W .004 - 1,000 -- do
TW4-68E Sweetwater Mineral Springs .- 52N do .006 - 1,640 - cold
TW4-69A De Mario Hot Springs 3 do 102w .21 32 240 1,400 32
Teton County
TWA-59A Huckleberry Hot Springs - 48N 115U .80 108 200 700 60
TW4-59C do -- do do .BO - 200 700 60
TW4-590 do - do do .80 -- 200 100 63.3
G74-21A Astoria Hot Springs 33 39N 1I6W .20 - - - 36.7




Table 5 .--Data from samples collected in Wyoming, 1974-76.

[Blanks indicate no data: leaders (--) indicate not detected. For mincraloqic data, samples scanned at a rate of 2° per minute at
3,000 counts per second (full scale) using CuK alpha radiation generated at 34 kilovolts and 18 milliamperes. VS, very strong; peak
:ezggt > g ;ni §. strong; peak height 3-8 in. M, moderate: peak height 1-3 fn. W, weak; peak height 0.5-1 ifn. VW, very weak; peak
eight < 0.5 in.

10A
clay or 7A

Field Lt 1415 Yzeo- K-feld- Plagio- Cal- Dolo-
No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay 1ite Quartz spar clase cite mite Other
R Fremont County .

Twa- 2 .

458 Black mud 2/H soda Lake 26 25N 89X 16 - L] W -- Vs Vs S M M -~
TW- - ) Thenardite,

45C Salt crust do do do do do 6 -- -- VN -- S M - - - VS
TWS-

494 Claystone M Middlewood Hi11 31 1IN 87W 50
TWS5-

498 do do do do do do 60
TwW4-

47A  Gypsum Wind River E Badwater Creek 16 39N s2w 18 W Vi v - N M S - - Gypsum, VS
TW4-

478 do do do do do do do 12 W - W - VW -- VS -- - Gypsum, VS
TW4- SW Lysite

494 Claystone do do Mountain 22 40N 9IW 8 W - S ] -- - - -- - -
Tw4-

498  Tuff do do do do do do 15 W VW -- ] S - - S - -
TWa-

518 Tufa Q Blue Holes 8 40N 105W 11 - - - —_ - - - VS - --
Twa-

51C do do do do do do 15 -- - - - - -- - Vs -- -
-

SIE  Mud do do do do do 17 W M M - VS M M Vs S -
TWa-

51F Tufa do do do do do 12 -- - -- - W - -- Vs -= -
TW4-  ¥ood from

516 tufa do do do do do 12 - W - -— W L L] - Vs -- -
Tw4-

S1I  Siltstone Chugwater ® do do do do 37 W S M -_ Vs 1] M S S Gypsum, YW
T4~ Warm Spring

52B  Sand Q  geyser 32 42N YOIW 23 S S S - 143 VS - - -- -
TW4-

52C Sandstone do do do do do 52 M M M - Vs VS -- - -= -
TW4-  Hot spring Warm Spring

538 precipitate do Creek do do do 13 W W W - S W W 1) -- -
Tw4-

54 Sand do do do do do 15 -= - 1 L] -- VS -- - YW -- --
TH4- East Dry

76A Claystone T Creek 34 40N 92W 14 W W - —_— Vs VS S W S  Gypsum, §
TWa-

768 do do do do do do 18 L] W - 1] VS S S W S  Gypsum, S
TW4-

854 Sandstone White River _0 Beaver Rim n 30W 90W 60

TW4-

858 do do do do do do do 10 M -- -- — M W M Vs -- -
TW4-

85C do do do do 2 do do 47 S M -- - VS M M S .- --
TH4-

850 do do do do do do do 37 W M -- Yo S L M VS - --
Twa-

85E do do do do 3 do do 48 M M (] - S -- S S -- --

~

10



Table 5 .--Data from samples collected fn Wyoming, 1974-76 (continued).

10A
Fleld Lt 14-15A clayor JA  Lzeo- K-feld- Plagio- Cal- Dolo-
ug, Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay Yite Quartz spar clase cite mite Other
Fremont County (continued)
W4~
85F Claystone Wagonbed E Beaver Rim 10 30W 96W 65 S | ] -- - N ] M -- - -
TW4-
856G Chert do do do do do do 5
TwW4-  Silty .
85H claystone do do do do do do 60 S ] -~ -- S S S -- - --
TWa- :
851 do do do do do do do 24 M W -- -- L] .- S -- - --
TW4-
85) Sandstone do do do 3 do do 15
TW4-  Sandy
85K siltstone do do do do do do 100 M -- s - Vs M -~ -- - --
TwW4-
88A Shale Bridger E Oregon Buttes 35 2INY0WW 75 - S 1] S S -- M -- -- --
TW4-
888 Claystone do do do do do do 39 - I VN M S - S -- - Amphibole, W
TW4-
88C do do do do do do do & -- 3/ -- W S - S -- == Amphibole, W
TW4-
880  do do do do do do do 50 - I - M 3 -- M -= == Amphibole, VW
TW4-
88F  Shale do do do do do do 60 L] s L1 M 3 -- M -- -- Amphibole, YW
Tw4-  Silty Laney Shale
886 claystone Mbr. do do do do do 47 W S A L] ] S - S M -- Amphibole, W
TW4-
88H Shale do do do do do do 43 M M W V'L S - M - - Amphibole, VW
TW4-
881 Siltstone do do do do do do 60 YW Iy 11 S S -- M -- -- Amphibole, W
TW4- .
88J Shale do do do do do do 50 M I -- - VS L] M -- --  fypsum, M
TW4-
+88K  Sofl Q do do do do & - I i - |3 L] M L] ] --
TWS-  Altered
43A schist pc Copper Mountain 20 40N 93W 420
TW5-
438 Green mica do do do do do 790
TW5-  Pegmatite
43C dike do do do do do 4
TWS-
43D do do do do do do 10
TW5-
43t do do do do do do 7
TW5-
43F do do do do do do M
TW5-
436 do do do do do do 1
TW5-
43H Granite do do do do do 130
TWS5-  Micaceous
431 schist do do do do do 270
TWS-  Massive
435 sulfide do do 24 do 94W 19

n



Yable 5 .--Data from samples collected in Wyoming, 1974-76 (continucd).
10A
Fleld Lt 14-158 clayor JA  VYZeo- K-feld- Plagio- Cal- Dolo-
No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay lite Quartz spar clase cite mite Other
fremont County (continued)
TWS-
48A Claystone Wagonbed E Copper Mountain 32 40N 93W 27
TWS-
448 do do do do do do do 52 R
TNS-  Metasedi-
- 45A ment PS do do do do 7N
TWS- )
458 Granite do do do do do 32
“Tus-
46A W ore do do 28 do do 380
WS- Clay from
468 vein do do do do do 130
T™S-
46C Quart: do do do do do 63
WS-
460 do do do do do do 27
TWS- Clay from
46E vein do do do do do 87
T™S-
46F Gneiss do do do do do 4
TW5-
466 Muscovite do do do do do 500
Hot Spring County

W4~  Silty
74A  claystone Tepee Trafl E Lysite Mountaipn 20 42N 9OW 22 - ALI M - S S - - - -
TW4-
748 Tuff do do do do do do 60 W - - - Vs S - - - -
™4~
74C  Siltstone do do do do do do 43 L] ] - - S S - - -— -
TH4-
74E do do do do do do do 20 L] - -- - M M - - - Analcime, M
W4 -
74F Concretion do do do do do do 8 L] - S - M M - - - Analcime, M
TH4- .
746 Sfltstone do do do do do do 18 M -- - _ S S - - - -
THE-
744 do do do do do do do 33 VW W M - vs S M -- == Ampkibole, VW
™4~
741  Sandstone do do do do do do 25 W - - - S - - -- - Analcime, S
THA-
74) Siltstone do do do do do do 48 VW YW - - Vs - - - — Analcime, VS
TWA-
74K Claystone do do do do do do 10 M W —_ - W - - - - Analcime, VS
™G-
74L  Concretions Aycross do do do do do 55 - -- - -~ vs - X -— - -
™- A ibate, VN

— -— - -— -— p e,
74MM  Siltstone do do do do do do 15 i YH S vs Analcime, M
THa-
74M do do do do do do do 25 - -- - - Ys - - VS - -

12



Table 5 .--Data from samples collected {n Wyoming, 1974-76 (continued).

10A
Field LY 14-15A clay or 7A l/Zeo- K-feld- Plagio- Cal- Dolo-
No. Rock Type Formatfon Age Localfty Sec. T. R. ppm clay mica clay 1{te Quart:z spar clase cite mite Other
Hot Spring County (continued)
TW4- Gypsum, W
74N Siltstone Aycross E Lysite Mountain 20 42N 90W 18 - - - -- Vs | ] - S - Analcime, M
TWA- °  Gypsum, S
740 Coal do do do do do do 16 -- -- -- - vs ] | ] -- - Analcime, M
TW4-
74P  Siltstone do do do do do do 14 \ L] 1 ] YW - Vs M. - - - Analcime, M
T™4-
74Q do do do do do do do 43 | ] - ] - Vs M ] S -- Analcime, S
7 .
TW4- :
74R  Shale do do do do do do 23 \ ] M S - Vs M M - - Analcime, S
TW4-
74S Coal do do do do do do 11 -- -- - -- S - - - - Analcime, S
Lincoln County
TW4- 3
78A Marlstone Green River E Fossil Ridge 28 21N 1184 28 - 3 .- - Vs W M S - -
T™A-
788 Limestone do do do do do do 10 - - - -— '} - - ¥s -- -
TWA-
78C do do do do do do do 8 - -- - - ) - - Vs - -
TW4-
780 Paper shale do do do do do do 10 -- - - - W -- - S s -
TWA-
78 01l shale do do do do do do 1 - -- - - L] -- - ¥sS L] -
Twé-
78F Llimestone do do do do do do M -- - -~ -~ W -- -~ YS M -
TWé4-
786 do do do do do do do 9 -- - - -- w - -~ Vs VS --
™A=
78H . do do do do do do do 11 -- -~ - -~ N -- - Vs M -
TWa- 3
781  Shale do do do do do do 65 - /WW - - S W - - ¥S -
Natrona County
TW4- Conglom-
82 erate . Moonstone M(?) Sagehen Springs 7 30N 894 19 - w - W M S M VS - -
TW4-
83A Sandstone T Black Mountain 2 328 do 4
T4~
838 do do do do do do 36
Park County
G- °
66A Agglomerate E(?) Burnt Gulch 34 55N 106W 4 S - - - ] -~ ¥s -— - -
TW4- -
66B  Basalt do do do do do 4 S -- -- —_ - -- "3 - - -
TWe-  Altered Sweetwater
68A andasite Mineral Springs 528 do 1) - - - —_ - M S - -~ Gypsum, ¥S
Tw4-
688  Sinter qQ do do do 5 - -- - -— - | - - - Qypsum, VS

13



Tatle _5 .--Data from samples collected in Wyoming, 1974-76 {continued).

104
Fleld Li 14-15A clayor TA Yzeo- K-feld- Plagfo- Cal- Dolo-
No. Rock Type  Formation Age  Locality Sec. T. R. ppm clay mica clay 1lite Quartz spar clase cite mite Other

Park County (continued)
W4~ Sweetwater
68C Sinter Q Mineral Springs 52N 105W 3 -- -- X - -- ) -- =~ == Gypsum, M
THa- ' T -
680 Mud do  do do do & W - - - - s - e - -
TW4- De Mario Hot
698  Tufa do Springs 3 dolOW 6 -- -- -- -- S w W == == Anhydrite, V
W4~ ’ Anhydrite, ¥
69C dq do do do do do 3 - - - - S M - =- -- Sulfur, ¥S
TW4- ; Gypsum, VS
690 do do  do do do do 6 -- - - -- -- - -- -- - Sulfur, VS
TW4-
69E do do  do do do do 10 -- - - - - - - ¥S --  Gypsum, S
TWa-
JOA  Tuff T ¥Wood River 46N 1030 10 N - - - 3 - ¥s -- == Amphibole, W
TWE-
708 Concretion do  do do do 8 S W - - M - ¥S -- == Amphibole, W
T™A-
70 Tuff do  do do do 7 W - - - s - L --
T™A-
7T Clay do  do 21 dolO2W 7 3 - - - L} - S - - -
Sweetwater County

T™A-
79A  Sandstone Wilkins Peak E Green River 23 18N 107W 21 — -- - - S W v vS ¥S -
WS-
798  Shale do do do do do do 120 M M - - S L] M S S  Analcime, W
T™S- ’ -
1% do do do  do do do do 75 -- N - . N ] i s s -
TW4-  S{lty .
79D  claystone do do  do do do do 70 WM N - - N N ] s M Analcime, M
T™A-
79F  Shale do do  do do do do 37 K - - X M M S M Analcime, M
TW4-
79%  do do do  do do do do 145 Yu ] - - M N W v§S S -
TW4-  Shaly
794  sfltstone  do do  do do do do 105 Ym ] - - woow -- s s --
TW4-
791  Marlstone do do  do do do do 55 .- YW - - M W M W ¥s --
TW4-
799 do do do  do do do do 60 Yn W S N v W S S Analcime, W
T™A- .
7% do do do  do do do do 43 Yn N - - N M N S M Analcime, M
™4 K )
L do do do  do do do do 50 Yww N - N - -- s s --
TW4-  Calcareous -
M shale do do  do do do do 3N Ywu 9w - - N W W VS S Halfte, W
WS-
79N  Sandstone do do do do do do 19 -- W - - M W N ' s -
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Table §_.--Data from samples collected in Wyoming, 1974-76 (continued).

10A
14-15A clay or 7A ‘-/Zeo-

Field 8] K-feld- Plagio- Cal- Dolo-
No. Rock Type  Formation Age  Locality Sec. T. R. ppm clay mica clay lite Quartz spar clase cite mite Other
Sweetwater County (continued)

Twe-

790  Shale Wilkins Peak E Green River 23 BN 107W S0 /M M -- - S [} M S M -

™= ] o

7% do do do do do do do 90 M W - - s W W v§ S -

™™=

790 Sandstone do do do do do do 3}
TW4- Calcareous 4

79R  shale do do do do do do 90 /M w - - " -- i s s -

TW4-  Silty :

795 shale do do do do do do 74 - M Vi -- S M S S M Analcime, M
TWA- 4

79T  Sandstone  do do do do do do 34 v W - - s W M s Vs -

TW4- 4

790  Claystone do do do do do do 120 b7/ W -- - M L] W S M Analcime, W
TWA-

79v  Siltstone do do do do do do 27 - M - - S W S M - Analcime, M
THA-

79% do do do do do do do 46 -~ M -- -- S W M M M Analcime, S
TW4-

79X do do do do do do do 3% -~ M W -- S -- S M - Analcime, S
TW4-

79Y do do do do do do do 24 - M L] - Vs M S S -- Analcime, M
TW4-

792 do do do do do do do 25 - S Vw - S M S - M Analcime, M
TWa-

80A Shale do do do 16 do 106W 180 M L] - -- M - W ] S Analcime, M
T4~

808 do do do do do do do 65 M W - - M - M M M Analcime, M
TW4-  Silty

80C shale do do do do do do 55 M W - - M M M M M Analcime, M
T™E-

800 Shale do do do do do do 70 W W - _— M - S S S Analcime, W
TWA-

BOE do do do do do do do 90 M W -— — S - S M S Analcime, VW
Tw4-

80F do do do do do do do 100 W W - - S -- S M S Analcime, VW
TW4-

806G Siltstone do do do do do do 22 YW L] - - S -- M S S Analcime, VW
Thid- s N

80H  Shale do do do do do do 41 w " - = M - s -- S Analcime, Wi
TW4-

801 do do do do do do do 50 - W -— -— M - S - S Analcime, M
T™E- .

80J  Siltstone do do do do do do 24 - W -— — S -- .} M S --

TW4-

80K do do do do do do do B0 - M - - W - M ] M Analcime, M
TW4-

80L Shale do do do do do do 55 W M -~ - M - ] M S Anaicime, M
TW4-

81A 01} shale do do Firehole Basin 34 16N 107W 75 -- i - - S - [3 S S -—

15



Table S5 .--Data from samples collected in Wyoming, 1974-76 (continued).

16

108
Field L4 14-1% clayor 78 VZeo- K-feld- Plagio- Cal- Dolo-
No.  Rock Type Formatfon Age Locality Sec. T. R. ppm clay mica clay lite " Quartz spar clase cite mite Other
Sweetwater County (continued)

TW4-

81B Marlstone Wilkins Peak E Firehole Basin 34 16N YO7W 75 -- VW - - S L VW S S Pyrite, VW

TW4- . - -
- 81C do do do do do do do 78 YW ] - -- S \ L] VW VS Vs -~

TW4-

810 011 shale do do do “do do do 65 -- W -- -- S L] W S S --

Tw4-

81E Marlstone do do do do do do 80 L L] W - - S -- M Vs S -

™~ ’

81F 01l shale do do do do do do 70 .- L -~ .- M W M S S -

TWa-

816 do do do do do do do 48 - W - -- S W ] S S -~

WS- '

81H Siltstone do do do do do do 38 - M - - L] M M - .- Analcime, S

TH4-  Silty

811 shale do do do do do do 55 - W -- - S .- W M S Analcime, M

TW4-  Clayey

810 siltstone do do do do do do 105 -- W -- - S L] S S ‘S -

TW4-

81K 011 shale do do do do do do 115

T4~

81L do do do do do do do 90

T™S- .

47A Leucite Q Leucite Hills 19 21N J0IW 13

TWS-

478 do do do do do do 12

WS-

48A  Pumice do do 15 do 102W 13

TWS5-

488 do do do do do do 12

TW5-

48C do do do do do do 21

TW5-

480  Glass do do do do do 40

Teton County

Li-70A Claystone Teewinot P Shadow Mountain 1 43N 115w 200 M W -- - M L YW S S Aragonite, M

L1-708 do do do do do do do 200 M i -- - M L] W S W Aragonite, M

L{-70C do do do do do do do 290 M W - - M -- M M M Aragonite, M|

ti-nn do do do do do do do 200 M W 1L - M W \L] S W Aragonite, M

Li-72A Calcite do do do do do do ~-- -~ - - -— - - - VS -- -

L1-72B Claystone do do do do do do 200 M A L] - - . ] ] S -~ -

L1-73A Pumicite do do do do do do - W .- - - M W M W M Glass hump

L1-738 Limestone do do do do do do 70 W YW - — 1] YW YN Vs - -

L§-73C Claystone do do do do do do 150 W W -- - M -- W 2 S -



Yable 5 .--Data from samples collected fn Wyoming, 1974-76 (continued).

Field Lt 14-154 cxlgkor 74 Vieo- K-feld- Plagfo- Cal- Dolo-
No. Rock Type  Formatfon Age Localfty Sec. T. R. ppm clay mica clay 1ite Quartz spar clase cite mite Other
Teton County (continued)

L4-73D Claystone Teewinot P Shadow Mountain 1 43N 115W 440 L} L] .- .- M -- - -- Vs -
L1-73E Dolomite do do do do do do 70 VW L] - -~ \L] w - V5 -
Li-73F  do do do do do do do 100 W VK = - - Wooow s -
L{-73G Pumicite do do do do do do 23 -- -- -- -~ Y -- \ L] VN -- Glass hump
L4-73H Claystone  do do do ‘do do do 160 W W - e N -- M WV -
L$-731 do . do do do do do do 230 W W - -- L} \L L] S. S Amphibole,
L1-73J Pumicite do do do do do do 30 -- -~ - -- -~ -- N ==+ == Glass hump
Li-73Kk  do do do do do do do 15  -- -- -~ -- -- - - -~ == Glass hump
L1-73L Claystone do do do do do do 290 W i - - S i W - Vs --
L1-738  do do do do do do do 390 M W YR .- VS W W L0 S Amphibole,
Li-73N  do do do do do do do 380 M N 14 -- M 11 W - ] Amphibole,
L§-730 do do do do do " do do 160 W VW -- -- M W W W S -
L{-73P Pumicite do do do do do do 55 -- -- -- -- L} W -- -- =~ Glass hump
L1-730 do do do do do do do 47 -~ -- -- - W v VW -- == Glass hump
L{-73R do do do do do do do 20 -- -- - - -- - -- - -- Glass hump
L§-73S Claystone do do do do do do 370 4 M YW -- -- M -- M -- M -~
L§-73T do do do do do do do 290 M L] -- -~ S L -~ Vs -
Li-730  do do do do do do do 180 M L0 - -~ S - W W M --
Li-73v  do do do do do do do 200 M L] W ~- S W W W S --
L1-730  do do do do do do do 81 M VN -- -- M -- Vs W W --
Li-73X do do do do do do do 64 W ¥ -- -- M W 1L Vs N -
L1-73Y do do do do do do do 70

L1-74 do do do do do do do 200 ¥ AL -- - M -- \'H- Vs S -
Li-75 do do do do 2 do do 200 M VH ~- - M - - S M Aragonite,
L{-76A do do do Gros Ventre River 19' 428 do 70 M VN -- - M VR VR S i Amphibole, \
Li-768 do do do do do do do 70 M L - - S \L] L] S - --
Li-76C do do do do do do do 70 M N AL - S W 1L L L] -
TW4-55 Tuffaceous

limestone do do Shadow Mountain 12 438 do 55  -- - -- - W -- - Vs -- -~

TW4-56 Pumicite do do do 31 44N11aW V7 .- -~ - - - -- -- W VW  Glass hump
TW4- ’

S8A  Tuff do do Piigrim Creek 46N do 15 Vs W -- - Vs S S M -- -

TW4-

588 Concretion do do do do do 10 L] - - - M - ] VS - Amphibole, Y
TH4-

58C Tuff do do do do do 15 M -- -- - L] VR M -- -- Glass hump
TW4-57 Sandstone do do do do do 17 M W -- - M W S Vs - Amphibole, \
TWA- Huckleberry

598  Black Mud Q Hot Spring 48N 115W 43 -- W -- - S M M N -- -

TW4- Most!

59t do do do do do 10 -- -- - -- W -- -- -- -- amorphous
1/ Includes clinoptilolfte and heulandite only
2/ H, Holocene: Q, Quaternary; P, Pliocene: M, Miocene; 0, Oligocene; E, Eocene; T, Tertiary; %, Triassic; PG, Precambrian -
3/ Mixed layer clay with a very broad peak
4/ Peak at 12A - sepfolfte(?)



Table 6 .--Data from water samples collected in Colorado, 1974-76
[Leaders (--) indicate no data])

L (4] Na
Conductivity Temp.
Field No. Localfty Sec. T. R. mg/1 Micromhos °c
Archuleta County
1C6-49 Pagosa SpringsV “ 3Nz 2.85 184 800 4,160 8
Chaffee County
TC4-93 Hortense Hot Springs 24 158 79% .18 26 340 430 A70 .
TC4-94 Mt. Princeton Hot Springs 19 do 78W .09 19 280 290 250
TC4-105 Poncha Hot Spring, Salida 6 49N 9t .22 60 450 950 hot
pool
Garfield County
TC5-198 Glenwood Springs 9 6S BIW .83 10,650 12,000 24,000 :52
Grand County
1C4-123 Hot Sulfur Springs 3 N 78% 1.2 180 350 1,600 46.7
Mineral County
TC4-103 Wagon Wheel Gap Hot Springs 35 41N 1E 2.0 220 2,400 2,300 58.9
Moffat County
TC4-109C West of Crafg, pond 25 N 90W .024 -- 120 1,160 cold
TC4-110 Juniper Hot Springs, south 15 6N 940 .23 110 400 1,750 37.2
side of Yampa River
TC4-1MA Juniper Hot Springs, cold do do do .60 300 300 3,000 cold
spring north side of
Yampa River
TC4-111B Juniper Hot Springs, warm do do do 42 - 500 2,400 15.5
spring north side of
Yampa River 5
Routt County
T7C4-115A Steamboat Springs, Sulfur 8 do 84U 2.7 1,500 2,000 7,700 ~24
Spring
TC4-1158 Steamboat Springs, tiny do do do 2.7 — 2,000 7,900 do
spring near Sulfur Spring
TC4-115C Steamboat Springs, Soda do do do 1.1 540 540 3,800 16.7
Spring
TC4-116 Steamboat Springs, Lithfa do do do 2.8 1,500 1,400 7,700 22.2
Spring
TC4-117 Routt Hot Springs 18 N do .35 132 200 940 64.4
Saguache County
TC4-97A Mineral Hot Springs, pool 12 45N 9W .44 53 400 1,040 warm
TC4-978 Mineral Hot Springs, spring do do do .38 -— 350 980 58.9

1/ K, 88 mg/1; Ca, 200 mg/1; Mg 27 mg/1
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Table 7 .--Data from rock samples collected in Colorado, 1974.

[Blanks indicate no data: leaders (--) indicate not detected.
3,000 counts per second (full scale) using CuK alpha radiation gencrated at 34 kilovolts and 18 mill{amperes.

hefght > 8 in.
peak height < 0.5 in.]

S, strong, peak height 3-8 in.

For mincralogic data, samples scanncd at a rate of 2°

M, moderate; peak height 1-3 in.

W, weak, pcak height 0.5-1 in.

per minute at
VS, very strong; peak
VW, very weak;

10A

Fleld U4 14-15A clayor 7A Yzeo- K-feld- Plagio- Cal- Dolo-

No. Rock Type Formation yAge Locality Sec. T. . ppm clay mica clay lite Quartz spar clase cite mite Other

Chaffee County .

TCA- )

92A Clay 0(?) Ruby HiN 12 158 770 64 S - - - - - - — - -
TCA-

928 do do do do do do 56 S - - - - - - . - —

7 :

TC4- . .

95A Clay, sandy Dry Union M-P Salida Dump 8 49N 8E 18 S M - - S S .8 - - -

(01d)

TC4-

958  Siltstone do do do do do do 31 S S w S VS S S - - -
TCA-

95¢ do do do do do do do 24 M H W - S W M N - -
TC4-

96A do do do do do do do 40 S 3 L] W vs 5 N - -- -
TC4- Conglom-

968 erate do do do do do do 29 M M ® — S M N -8 - --
TC4-

96C Clay do do do do do do 48 S N L} — S - W - - .-
TC4-

96D do do do do do do do 43 S S ] _— Vs s M . - -
TC4-

96E do do do do do do do 42 S S ] -- S M M .- - -

Grand County

TC4- Rabbit Ears

118  Shale Pierre Shale C Village 35 5N 82® 38 - M L ] - S W - vs .- -
TC4- Troublesome

1198 Clay Troublesome M Creek 12 IN 80K 33 M M i -—_ S ¥ o M - -
TCA-

1198 do do do do do do do 35 ¥ M 1 —_ S M W w - -
TC4- -

119C Siltstone do do do do do do 32 H N Vi - VS M S M - -
TC4-

120A do do do do 6 do 79 32 M M AL - S M M - - -
TC4-

1208 Clay do do do do do do 37 M M w L s M N - -— -—
TC4-

120 do do do do do do do 40 M M Vi ? ) N M - - -
TC4-

1200 Concretion  do do do do do do 15 W W —_ —_ M M W Vs - -
TCA-

121A Mudstone do do do 8 do do & S M ¥w - 'S S L] S - -
TC4- R

1218 Siltstone do do do do do do 27 M W W - vs S| M Vs - -
TCA-

121C Clay do do do do do do 59 ¥S ] — - '} - - — — -
TC4- Limestone,

1228 shaly do do do 9 do do 18 -- -- - - M -- - ¥S - -
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Table 7 .--Data from rock samples collected in Colorado, 1974 (continued).

104

Field Lt 14-158 clayor A Vieo- K-feld- Plagfo- Cal- Dolo-

No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay 1ite Quartz spar clase cite mite Other

Grand County (continued)

TC4- Shale, Troublesome

1228 1imy Troublesome M Creek 9 IN 7948 29 - W W - S - -- Vs - -
TC4-

122C do do do do do do do 35 -- W W -- S - -- VS - -
TCA-

124A Siltstone Middle Park Pal Grandby do 1S 76w 45 S W - - VS ] M - .- -
TC4- '

1248 do do do do do do do 49 S M -~ -- S M S .- == -

Mineral County

TC4-  Tuff,

98A altered Creede 0 Creede 1 4K W S5 M M -~ M M -- S -- -- --
TC4-

988 do do do do do do do 45 -- M -- M M M S M - Amphibole, VW
TC4-

98C do do do do do do do 59 .- M .- S W S S -- -- --
TC4-

98D do do do do do do do 29 -- W -~ Vi ] W M VS -- -
TC4- ’

98E do do do do do do do 50 W S YW L] M S M L] - -
TC4-

98F Clay do do do do do do 88 S M i W -- S M M - -~
TC4-  Tuff,

986 altered do do do do do do 85 W M -- M M S M M - --
TC4-

98H do do do do do do do 60 M 14 - W -- - M W -- --
TC4-

981 do do do do do do do 72 S W -~ W -- - M -- - --
TC4-

98J do do do do do do do 52 S L) -- M - ? M -- - -
TC4- .

98K do do do do do do do 45 M \L] -- M -- W M - - --
TC4-

98L do do do do do do do 32 - M -- W W S S S -~ -~
TC4- Creede, Five-

99A do do do mile Bridge 10 do do 45 W M -~ S Vs -- M -- - .
TC4-

998 do do do do do do do 23 W W -~ W M L] M Vs - --
TC4-

99C do do do do do do do 34 - M - S S N W -- - Amphibole, VW
TC4-

990 Shale do do do do do do 50 - W - W Vs W W M - Gypsum, S
TC4- Amphibole, VW
99E  Sandstone do do do do do do 23 W L] -- N M M M Vs ~-  Gypsum, VW
TC4- Amphibole, VN|
99F  Stiltstone do do do do do do 36 -~ Vs .- L, VS W M ¥S <= Gypsum, W
TC4- Creede mill

100 Taflings dump 31 42N 1E 34 -~ - - — Vs M W -- - Gypsum, W
TC4- Calcareous

1D1A tuff Creede 0 Phipp's Ranch 15 4IN do 22  -- - - 1] M -- - VS - -
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Table ? .--Data from rock samples collected {n Colorado, 1974 (continued).

10A
U1 14-15A clayor 7A Mizeo-

Field K-feld- Plagio- Cal- Dolo-

No. Rock Type Formation Age Locality Sec. T. R. ppm <clay mica clay" lite Quartz spar clase cite mite Other

Mineral County (continued)

TC4- ’

101B Travertine Creede 0 Phipp's Ranch 15 4IN I1E VW4 -- -- -- -- W -- -- Vs -- -~
TC4- - -

101C  Sofl C horizon H do do do do 53 W W -- W S W W S - --
TC4- Tuff,

1010 altered Creede 0 do do do do 60 - S -- S S S M. - --  Amphtbole, M
TC4- .

101E do 7 do do do do do do 110 -- S -- M S M M K- - --
TC4-

101F do do do do do do do 93 -- M -- - -- - -- -- -- --
TC4-

1016 do do do do do do do 130 -- S -- M S M Vs -- -- Amphibole, VI
TC4- .

102 Siltstone do do do do do do 90 -- M -- M M W W - - do

Moffat County

TC4- Surface

J109A Sofl crust H Craig 25 IN 90W 7 -- AL - - ' M S - - Amphibole, W
TC4-

1098 do B horizon do do do do do 11 - AL -- - VS M N - - -
TC4- Juniper Hot

111C Claystone Morrisen J Springs 15 6N 94w 34 W i - - VS - M - - -
TC4-

1124 Siltstone do do do 3 do do 47 N W - - VS S S -- - -
TC4-

1128 Limestone do do do do do do 12 Vi W -- - M - ] Vs - -

TC4- Siltstone,

13 limy Browns Park M Lay Creek 25 do 93W 15 M -= —_ — - - - Vs - --
TC4-

11584 Clay do do Craig 35 7N 92W 69 M W -— —_ S W S - - --
TC4-  Tuff,

1148 altered do do do do do do 55 S VW — — W - N == - -

Park County

TC4- Pikes Peak

85A Vein Granite P& Lake George 23 1S 7aW 23 -- -~ - - Vs W - - - Fluorite, VS
TC4-  Altered

858 zone do do do do do do 26 -- S - —_ Vs Vs - - - Fluorite, M
TC4-

86A Gretsen do do do 15 do do 54 ] vs — — VS S - - - Fluorite, W
TC4-

868 do do do do do do do 200 M Vs - - Vs -- -~ -~ -- Fluorite, M
TC4- ' '
86C do do do do do do do 530 M VS - - Vs N do

TC4-

86D do do do do do do do 170 W VS - -— Vs M -- -- -- Fluorite, W
TC4-

86E do do do do do do do 280 -- ' - — - - - - - do

21



Table 7 .--Data from rock samples collected in Colorado, 1974 (continued).

10A

Fleld U1 14-15A clayor 7A Mieo- K-feld- Plagio- Cal- Dolo-

No. Rock Type Formation  Age Localfty Sec. T. R. ppm clay mica clay 1ite Quartz spar clase cite mite Other

Park County (continued)

TC4- 1daho

87A Amphibolite Springs P& Lake George 8§ NS 7 71 W VS M - M M Vs -- - A'mph‘lb(ﬂe.
TC4-

87B  Quartz do do do do do do 2 -- L} - .- Vs - vs -~ - -
TC4- Quartz .

87¢C vein do do do do do do 1 -- M - .- VS - Vs - - -
TC4- Weathered :

87D material do do do do do do 7 -- Vs -- -- Vs - - -, -- --
TCA- : Siderite(?
87t  Contact zone do do do do do do 6 -- S - - 1 13 - - -~ -- Vs
TC4- Pikes Peak

88 Vein Granite do do 5 do do 9 - M - - VS - S - ~-- -
TC4- Beryl, VS
89A do do do do 16 do do <l - [} - - S - Vs - --  Fluorite, }
TC4- 3

898 Breccia do do do do do do 23 Ivs W s - -- - -- VS --  Amphibole,
TCA4-

89C do do do do do do do 8 M - - - - - - [ J— -
TC4- Weathering

89E product do do do do do do 59 S S Vs - -- - -~ - - -
TC4- .
TCA-

89F do do do do do do do 1 -- S - -- - S VS vs -- -
TC4-

896G Mica do do do do do do 47 M Vs - - - - N S -- Amphibole,
TC4-

90B Ore do do Boomer Mine 21 do do 60 ] S - - - - - — -— Beryl, VS
TC4- [}

90C  Vein do do do do do do 200 M Yy R - -- - - -
TC4-

90D  Ore do do do do do do 400 M V3 M - - - - . - -
TC4- Garnet

90F rock do do ' do do do do 2 -~ -~ - - M -- - - -- . Garnet, VS
TC4-

90G Ore do do do do do do 12 - ] - - - - - - --  Malachite,
TC4-

90H Ore do do do do do do 150 W VS - - S - - - - Beryl, VS
TC4-  Weathered ’

901 vein do do do do do do 40 - Vs - - Vs - - - - -
TC4- Veathered

90J ore do do do do do do 92 M Vs - - S W S - - Amphibole, |
TCA-

90X Ore do do do do do do 150 - vs - - Vs - - - - Beryl, §
TCA- - : '

90L do do do do do do do 26 - Vs - -- S S Vs -- - -

TC4- Claystone & Antero -

91A sandstone Antero 0 Reservotir 5§ 135 760 74 N .} i M H N N - - -

TC4-

918 Siltstone do do do do do do 36 N W - - [ - s - - -

2



Table 7 .--Data from

rock samples collected in Colorado, 1974 (continucd).

10A
Fleld 4 14158 clayor TA  Vzeo- K-feld- Plagio- Cal- Dolo-
No. Rock Type Formation  Age Locality Sec. T. R. ppm <clay  mica clay 1ite Quartz spar clase cite mite Other
Park County (continued)
TC4- Antero
91C Claystone Antero 0 Reservoir 5 13 768 27 M W -- -- L -- L i .- -- --
TC4- =
91D do do do do do do do 34 S M -- -- M N L L] - - -
Saguache County
TC4- .
104A Tuff T Flagpole HiN 6 4N 8 8 W S -- - - M S .- -- Amphibole,
TC4-
1048 do do do do do do 12 M M -- -- W M Vs -- - -~
TC4-
104C do do do do do do 14 M M -- - M -- S - - -
1/ Includes clinoptilolite and heulandite only.
2/ 0 - Oligocene; M-P - Miocene-Pliocene; C - Cretaceous; M - Miocene; Pal - Paleocene; H - Holocene; J - Jurassic; PG - Precambrian; T - Tertiary.
3/ Chlorite and z; sepiolite-1ike mineral.
4/ Phlogopite(?).
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Table 8

.~-Data from water samples collected fn New Mexico, 1974-76
[Leaders (--) indicate no data)

8]

C1

Na

Conductivity Specific Temp.
Field No. Locality Sec. T. R. mg/} Micromhos Gravity “c
Catron County
TAM5-11 Boundary Hot Spring, Middle 24 128 14W .34 ns - 700 1.0005 66.7
Fork Gila River.
TNM4-187 San Francisco Hot Spring 14 do 20% .44 -- 520 1,300 1.00V 35.6
TNMG-488  Zuni Salt Lake brineZ/ 2 N 18 .25 170,000 100,000 80,000 - -
TNM6-48K  Zuni Sa1§ Lake, Smith do do do .02 100 680 1,490 -- 15.5
Spring3/ .
Eddy County
TNM5-4 Nash Draw Salt Lake 9 23S 29E 1.3 -- -- 400,000 1.1932 --
Grant County
TNM4-181 Mimbres Hot Springs 12 18S 104 2 19 380 440 1.000 55.5
TNM4-183 Faywood Hot Springs 20 20S 1w .18 -- 360 610 1.000 54.4
TNM4-185  Mangus Spring 8 178 16W .027 -- 340 690 1.000 cold
TNM5-8M Smith Springy 17 18S 18W .on - -~ 480 1.000% do
TNM5-9D Meerschaum Canyon, spring§/ 28 148 13W .005 -- -- 480 1.0004 do
TNM5-10 Gila Hot Springs 5 138 130 .21 110 -~ 600 1.0006 64.4
Hidalgo County
TNM4-160 Playas, stock well 15 298 170 .055 -- 360 400 1.000 cold
TNM4-162E  Playas, surface water 29 28S do .087 -- 700 1,750 1.001 -
TNM4-162F Playas, stock well do do do 1N -- 420 550 1.000 cold
TNM4-163 do 30 278 do .27 - 520 1,000 1.000 do
TNM4-164 do 36 308 do .055 - 330 370 1.000 do
TNM4-165F S. Alkalf Flat, surface water 22 238 20W 13 - 730 1,650 1.000 do
TNM4-169 Pyramid Mountains, stock well 15 258 19W .038 - 350 490 1.000 do
west side
TNM4-170 East of Lordsburg, well 1 238 180 N 28 450 660 1.000 37.8
Luna County
TNM4-173A Victﬂio Mountains, stock 32 245 126 .094 - 400 1,040 1.001 cold
we
TNM4-174A  Black Rock Canyon, spring 19 do 7™ .006 - 280 200 1.000 do
Sierra County
TNM8-146 Geronimo's Spring, downtown 33 138 4N 1.8 - 100 4,400 1.001 40
Truth or Consequences
Socorro County
TNM4-145 Socorro and Sedillo Springs 22 3s ™ .064 15 420 340 1.000 317
collecting pool
TRM4-143 Sedillo Spring do do do .064 - 520 370 1.000 33.3
TNM4-144 Socorro Spring do do do .065 -- 400 350 1.000 31.7
TNM4-147A  Questa Spring arroyo 36 9s W . 005 - 330 540 1.000 cold
TNM4-147B  Questa Spring stock tank do do do .008 - 320 510 1.000 do
TNM6-13A  Apache Warm Springs&/ - as Y] N 120 -- 760 1.000 -27.8
TRM6-138 do , smaller springl/  -- do  do .12 140 - 880 1.0007 do
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Table 8 . Data from water samples collected {n New Mexico, 1974-76 {(Continued)

[Leaders (--) indicate no data)

L 4] Ka
Conductivity Specific Temp.
Field No. Locality Sec. T. R. mg/1 Micromhos Gravity *C
Torrance County
TNM6-1B lag:?:edﬂ Perro, surface8/ 32 5N 10E 5-.5 190,000 - 150,000 1.2249 cold
THH6-2A  Laguna de) Perro, prine do do do 5.2 75,000 - 60,000 1.1149 “do
rom about 46 cmd/

1/ F, 8.0 mg/)

2/ X, 800 mg/Y; Ca,180 mg/1; Mg, 2,600 mg/)

3/ K, 9 mg/1; Ca, 18 mg/1; Mg, 12 mg/}

4 F, 1.8 mgN

5/ F, 1.8 mg/1

& K, 5.2 mgN

7/ K. 6.2 mg/?

8/ K, 2,000 mg/}

9/ K, 1,000 mg/1
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Table 9 .--Data from rock samples collected in New Mexico, 1974-75.

[Blanks indicate no data: leaders (--) fndicate not detected. For mineralogic data. samples scanncd at a rate of 2° per minute at
3,000 counts per sccond (full scale) using CuK alpha radfation generated at 34 kilovolts and 18 miY1famperes, VS, very strong; peak
height > B8 in. S, strong; peak height 3-8 in. M, moderate; peak height 1-3 {n. W, weak: peak height 0.5-1 in. VW, very weak; peak

height < 0.5 in.)

10A
Field L4 14158 clayor A Vieo- K-feld- Plagio- Cal- Dolo-
No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay lite Quartz spar clase cite mite Dther
B Catron County .
~TNMS- Gila ? unsur-
12A  Sandstone Conglomerate™ T Gila Hot Springs veyed 125 13W 105 M L] 'L vs 'Y Vs Vs - -- --
TNMS- '
. 128 do do do do do do do 17 M ' ' Vs S S S S - -
TNM4- .
156A VYein Datil do Wildhorse Canyon 20 9S 9N 49 Y - -- - S W i v§ © -- --
TNM4-
1568 do do do do do do do 91 W -— - - ' VW - 3 - -
Grant County
TN~ Tuff,
1828 altered Sugarlump 0 Dwyer 32 195 10w 28 M W - - VS S Vs -- -- Amphibole, VW
TNM4-
1828 do do do do do do do 29 VW W -- - S S S -- -- do
TNM4-
182C do do do de do do do 38 -- L] -—- S S M W - - -
TNM4-
1820 do do do do do do do 24 -- YW - M S M M - -- -
TNM4 -
182E do do do do do do do 32 -- VW - M S S S -- -- Amphibole, VW
TNM4-
182F do do do do do do do 36 - - - s - - - - - -
TNM4-
1826 do do do do do do do 23 - - - S - - - - - -
TNM4- =
1824 do do do do do do do 63 VW -- - M S W - - - -
TNM4-
1821 do do do do do do do 62 - Vi -- L] S W - - - -
TNM4- Hot Spring Faywood
183B Travertine deposit H Hot Springs 20 205 W 34 - - - - - - - Vs — —
JTNM4-  Tuff,
183AA altered Dati} T Bayard 14 185 13w S2 Vs - - -— - - M - - -
TNM4-
183AB do do do do do do do 33 - W - - - M S - - -
TNM4-
183AC do do do do do do do 28 Vs AL -- W - - S - - -
TNM4- .
183AD do do do do do do do 8 M W - [} 'S - S - - -
TNM4- Gila Mangas Creek R
184 Siltstone Conglomerate do valley 17S 16X 40 M M VW W Vs M M M - Amphibole, VW
TNM5- Palygorskite,
9A  “"meerschaum” do do Meerschaum Canyon ~ "0t surveyed 9 S = == vs $ == - v§ - vs
TNMS5-~
98 Yein do do do do 13
TNM5- Palygorskite,
SC Conglomerate do do do do 25 S W - Vs S W W v§  -- v
TNM4 -
186A Isiltstone do do Buckhorn, north 29 145 184 52 VW Vi -- v S Vs S s -- -
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Table 9 .--Data from rock samples collected in New Mexico, 1974-75 (continued).

27

104
Field Lf  14-15A clayor 7A yZeo- K-feld- Plagio- Cal- Dolo-
No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay 1ite Quartz spar clase cite mite Other
Grant County (continued)

TNM4- Gila

1868 Claystone Conglomerate T Buckhorn, north 29 145 188 50 ] YW - L L] S S - - -
. TNM4-

186C do do do do do do do 150 [ VW - Vil W W S -- -
ThRMA - '

186D Siltstone do do do do do do 75 ] - ] S M -~ -~ Amphibole, VW
TNMA-

186 Claystone do do do do do do 68 W N .- N M S - .~

TNM4-

186F do do do do do do do 97 W W .- VK S Vs .- -~ -~
TNM4-

186G do do do do do do do 52 M Vi - L L] | | W - - -~
TNM4-

1861 Concretions do do do do do do 12

TNM4~

1861 Claystone do do do do do do 92 W ] -- AL M M S -- --
TNM4 -~

186J Siltstone do do do do do do 43 W W - W M L} -~ - Amphibole, VW
TNM4-

186K  do do do do do do do 63 W W - W M S - .- do
TNM4-

185L do do do do do do do 33 W - W M S - - -
TNM4-

186M Sandstone do do do do do do 170 M VN - Vi S M - -- -
TNMA-

186N Claystone do do do do do do 88

TNM4-

1860 Siltstone do do do do do do 14 VW N - VW L] S -- -- Amphibole, VN
TNM5-

16A  Silty clay do do Buckhorn, east 10 158 do 200 W M L L] YW S S -- -- do
TNMS-~ .

168 do do do do do do do 93

TNM5- -
. 16C do do do do do do do 155

THNM5-

160 do do do do do do do 145
| TNMS-

16  Siltstone do do do do do do 180

TNMS-

16F Limestone do do do do do do 10

TRM5-

166 Siltstone do do do do do do 140

TNMS-

16H Claystone do do do do do do 180

TNMS-

161  Silty clay do do do do do do 115

TNMS-

16  Siltstone do do do do do do 85

TAMS-

16K do do do do do do do 60

TNM5-

16L glaystone do do do do do do 120



Table 9 .--Data from rock samples collected in New Mexico, 1974-75 (continued).

10A
Field - U4 14-15A clay or A Uzeo- K-feld- Plagio- Cal- Dolo-
No. Rock Type Formatfon Age Locality Sec. T. R. ppm clay mica clay Ti{te Quartz spar clase cfite mite Other
Grant County (continued)

TNMS- Gila
» 16M S{ltstone Conglomerate T Buckhorn, east 10 155 188 92

TNMS-

16N Claystone do do do do do do 120
TRMS- _

160 Chert do do do do do do 44
TNMS-~

16P  Silty clay do do do do do do 155
TRMS-

16Q Siltstone do do do do do do 75
TNMS- -

17A do do do do do do do 150
TNMS-

178 Silty clay do do do do do do 130
TNM5-

17C  Siltstone do do do do do do 80
TNMS-

170 Chert do do do do do do 42
TNMS-

17E  Siltstone do do do do do do 65 W M i M Vs vs S S -- Amphibole, YN
TNMS-

17F  Claystone do do do do do do 94
TNM5-

176 Chert do do do do do do 35
TNMS~

174 do do do do do do do 18
THMS- '

18A do do do do 9§ do do 24 *
TNM5-

188 do do do do do do do 17
TNMS- R

18C Claystone do do do do do do 56
TNMS-  Tuff,

18D altered do do do do do do 46
TNMS-

18E do do do do do do do 38 M M - ¥ S S S - - -
THMS- .

18F do do do do do do do 39
TNMS-

186G Siltstone do do do do do do S
TNMS-

184 . Claystone do do do do do do 145
TNM5-

181 Siltstone do do do do do do 39
TNMS-

18J Claystone do do do do do do 95
TRMS-

18K Limestone do do do do do do 77
TNM5-

18L  Siltstone do do do do do do 100
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Table 9 .--Data from rock samples collected in New Mexico, 1974-75 (continued).

104

Field L1 14-15A clayor 7A Yieo- K-feld- Plagio- Cal- Dolo-

No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay lite Quartz spar clase cite mite Other

Grant County (continued)

TNMS- Gila

184 Sfltstone Conglomerate T Buckhorn, east 9 155 18 105
THMS- )
"18N  Chert do do do do do do 84
TNM5- )

180 Claystone do do do do do do 160
TNMS-  Tuff, Hydrobiotite, M
18P altered do do do do do do 240 N -- - -- - -- -- -- -- Glass
TNM5- Amphibole, YW
18Q Siltstone do do do do do do 170 M M YW S S S S S .- Fluorite, W

Hidalgo County

TNM4 - - Playa .

159  Sofl sediment H Playas 29 29 1IN 32 YN W - - S M M N - -
INM-
3/161A St do do do N do do 76 -- W - - S W YW S --  Analcime, YN
TRM4- -

1618 Mud do do do do do do 68 - W - - S YW YW S Analcime, W
TRM4-

161C Clay do do do do do do 82 - W - - M i W M - Analcime, M
TRMA -

161D do do do do do do do 85 -- W - -- L] i - M - do
TNM4-

161E do do do do do do do 88 - W - - S VW YW M -- do

NM4-
3/162A 511t do do do 29 285 do 83 -- N - - M YW YW M - do
TNM4~

1628 do do do do do do do 85 - W - - M W L L] M do
TNM4-

162C do do do do do do do 87 - W - - M ] 11 M do
TNM4 -

1620 do do do do do do do 95 -- ] - - M -~ - L] do
gyﬂl- South Alkal{

165A Silt do do Flat 22 235 20W 140 - L L] - - M YR W M Anaicime, YW
TNM4-

1658 do do do do do do do 130 - W - - M W W M Analcime, W
TRMA -

165C do do do do do do do 120 -- W - - M W W M do
TRM4~

1650 do do do do do do do 10 - L] - - M W W M Analcime, VW
TNM4-

165E do do do do do do do 120 -- \ (] - —_ N VW LI M do
;NMS~
/A do do do do 28 do do NS5 .
TNM5-5B  do do do do do do do 93
TNMS-5C  do do do do do do do 82
TNMS-5D0 do do do do do do do 95
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Table 9 .--Data from rock sarples collected in New Mexico, 1974-75 (continued).

10A
14-15A clay or

Fleld u I Vieo- K-feld- Plagio- Cal- Dolo-

No. Rock Type Formation Age Locality Sec. T. R. ppn clay mica clay 11te Quartz spar clase cite mite Other
Hidalgo County (continued)

TNMS- Playa South Alkali

5E Silt sediment H Flat 22 23S 20w 100

TNM5-5F  do do do do do do do 95

TNMS-5G do do do do do do do 95

TNM5-5H do do do do . do do do 90

TNM5-51 do do do do do do do 105

TNMS-50 do’ do do  do do do do 105

TNM5-5K do do do do do do do 86

TNM5- North Alkal{

8/6n  do do do Flat 18 225 do 74

TNM5-6B do ) do do do do do do 83

TNM5-6C do do do do do do do 89

TNM5-6D do do do do do do do 94

TNM5-6E do do do do do do do 100

TNM5-6F do do do do do do do 120

TNM5-66 do do do do do do do 100

TNMS-6H do do do do do do do 110

TNM4 - Shakespeare, -

166A Ore T south 1 285 19W 12 W W M - VS - - Vs - -

TNM4-

1668  do do do do do do 14 i ] M - Vs - - s - -

TNM4-

166C Gangue do do do do do 30 L1 W W - VS - - Ys - -

TNM4-

167  Alluvium Q do 32 235 184 30 M - W - S - S S - -

TNM4-

168A Fluorite T do 26 do 198 98 1L - - - S .- - S - Fluorite, VS

TNM4-

1688 Vein do do do do do 12

TNM4-

168C do do do do do do 55 i - - -— 3 L 1 - S - Fluorite, VS

Luna County

TNM4- Victoria

171A Calcite ePa Mountains 28 24S 1M 4 - - - - - - - '3 - -

TNM4- 9

1718 Vein do do do do do 120 ¥m M - - s - - -~ == Pyrite, M

TNM4- -

171¢  Sofl Q do do do do 14 W M - -— N -- - Vs -~ Talc(?), M

TNM4- .

172A Nodule ePa do 33 do do 10 - W W - S - - - M -

TNM4-

1728 Ore do do do do do 10 - - - - Ys - - - - Cerussite, M
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Table 9 .--Data from rock samples collected in New Mexico, 1974-75 (continued).

104
L 14-13A clayor 7A  Vzeo-

Fleld K-feld- Plagio- Cal- Dolo-
No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay lite Quartz spar clase cite mite Other
Luna County (continued)
TNM4- Victoria [N
172C Ore ePa Mountains 33 245 12w 110 -- - -- .- Vs - - == == _ Cerussite, M
" Teus- From drill
1738 Tailings haole do do do do do 29 W R -- -- vs S ] M W Cerussite, Vv
TRMS- ) Beudanite(?)
~ 173C Gossan do do do do 14 WW - - -- S - -- M --  Mplus other
T™H4A- : )
1730 Taflings do do do do 22 -- -~ -- -- Vs - - M: - do
Black Canyon,
TRMR- Little Florida
1748 Ore T Mountains 19 do 7 5 -- -~ -- - ] - -- VS - -
TNMA -
174C Rhyolite do do do do do 23 -- L] -- - Vs S S -- ~- --
TNM4-
174D Calcite do do do do do 1 - -- -- -- - - -- Vs -- --
Cryptomelane,
TNM4 -
ramsdellite ¢
178E Ore do do do do do 13 - - -- - == - =" 7T pyrolusite
THM4-
174F Agglomerate do do do do do 32 - -- - -- Vs -- M -- - -
TNM4- Jasperoid
174G plus do do do do do 7 -- -- -- - VS -- M - - -
TNM4- Pyrolusite, ¥
174 Ore do do do do do 9 -- -- - -- - - - Vs -- cryptomelane, ¥
TNM4 -
1741 Agglomerate do do do do do 7 - - - - 3 - s - — -
TNM4 -
174J Ore do do do do do 120 -- -- -- - vs M - - - -
TNM4-
175 Caliche Q Florida Gap do do do <1 - -- - - W W - Vs - -
THM4- Little Florida
176A Agglomerate T Mountains do do do 14 - -- -- -- -- -- M Vs -- Pyrolusite, W
TNM4-
1768 Ore do do do do do 4 -~ .- -- - -- - - S - Pyrolusite, M
TNM4- Agglomerate,
176C weathered do do do do do 3 -~ -- -- - M ] - Vs - -
- TNM4- .
177A Ore do do 7 do do 6 - -- -- —_— - - -- Vs -- Pyrolusite, M
TNM4 -
1778 Agglomerate do do do do do 39 -- v - — ' S - - - -—
TNMR -
178A Ore do Fluorite Ridge 18 225 8W 37 - - -- -~ S - -- S -- Fluorite, VS
ThNM4- .
1788 do do do do do do 33 - -- - — S - - - -- do
TNM&~  Porphyry,
178C altered do do do do do 57 W M N -- Vs W - - - -
TNMS -
1780 Ore do do do do do 48 - -- - - Vs -~ - S -- Fluorite, VS

3



Table 9 .--Data from rock samples collected fn New Mexico, 1974-75 (continued)

10A

Field L1 14-15A clayor 7A Yieo- K-feld- Plagfo- Cal- Dolo-

No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay lite Quartz spar clase cite mite Dther

Luna County (continued)

TNM4 -

178t Gossan T Fluorite Ridge 18 22 8W 54 - - - - Vs -- - VH(?) -- -
TNM4-

178F Ore do do do do do 120 - -~ - - Vs - - - - --
TNMA-~ -

1786 Jasperoid do do do do do 25 - -- - - Vs .- - .- - -
TNM4~ ’

1784 Fluorite do do do do do 18 - - - -~ S -- -- -~ - Fluorite, VS
TNM4 -

1781 do do do do do do 16 -- - - - M - - - - do
TNM4-

178J do do do do do do 70 - - - - 'S - - - - -
TNM4~ Volcanic rock,

175A altered do do 17 do do 28 -- W - - VS W -- S -- -
TNM4-

1798 do do do do do do 24 VW W W -- vs S - S -- -
TNMA- '

179C Alluvium Q do do do do 27 W W W - VS W - S - --
TNM4 -~

179D S{iltstone T do do do do 37 W W M - Vs S - - -- -
TNMA- .

179€ do do do do do do 21 K W W - Vs M - - - --
TNM4-

179F Vein do do do do do 4D - -- - - Vs - - W -- Fluorite, VS
TNM4-

178FF Fluorite do do do do do 19 -- - - -- M -- -- W -- do
TNMG-

179G Siltstone do do do do do 34 W W W - Vs W -- - - -

Sierra County

TNM4-

148A Latf{te T Aragon S 1DS SW 15 A L] VW i - M M - -- - - ]
TNM4-

1488 do, altered do do do do do 68 M W W - S M M - -- - |
TNM4-

143C do do do do do do 35 W YW ] - S M M - - - d
TRM4-

1480 Clay do do do do do ) -~ Vs M - S - -- - - -
TNM4- Rhyolite,

148E altered do do do do do ] - S ] -— S W -- - - -
TNM4§-~

143F do do do do do do .15 - S W - S - - - - -
TRM4-

1436 Rhyolite do do do do do 6 -- - - -—- s \ W - - -
TRM4-

1504 Vein do HMonticello 26 do 6W <} - - - - Vs - - - - -
TNM4-

1508 do do do do do do 8 - -- - - -- - - -- - Gypsum, VS

12




Table 9

.~-Data from rock samples collected in New Mexico, 1974-75 (contjnued).

10A
Field U 18158 clayor 7A  Yzeo- K-feld- Plaglo- Cal- Dolo-
No. Rock Type Formatfon Age Locality Sec. T. R. ppm clay mica clay lite Quartz spar clase cite mite Other
S{erra County (continued)

TNM4- Fluorite -

150C vein T Monticello 26 108 6W 1 - -- - - Vs W - M -~ " Fluorite, VS
TNM4-

150E  do do do do do do 19 -- -- -- -- Vs - - — a- de
TNM4-

150F  do . do do do do do 27 -- -- -- -- vS - -- [ do
TNM4-  Vein,

150G weathered do do do do do 24 - -- -- -- Vs W -- -- -- -
TNM4-

1S0H  do do do do do do 52 -- -- -~- -- S -- -- Vs -- Fluorite, M
TNM4-

1501 do do do do do do 84 - -- - -- VS - -~ ] -- Fluor{ite, S
TNM4- New Mexico,

154 Rhyolite do Rt. 52 31 NS do 7 M i -- -- Vs M S -- -- -

TNM4-

155A Ore do Chloride Creek 30 do 8W 60 W - - - vs - -- - -- -

TNM4- Tailings from

1558 drill hole do do do do do 54 1 ] -- M -- S M S W -~ -
THNM4-

155C Tuff do do do do do 82 M - M -- S M -- M -~ -

TNM4-

1550 do do do do do do 37 W - M -- S M S W -~ -
TNM4-  Altered Kaolinite Alunite, M
157A volcanic rock do quarry 19 108 W 20 -- .- M -- M - - - -- cristobalite, S
TNM4- .

1578 do do do do do do 18 - -- L -- W -- -- - -- do, do
TNM4-

157¢  do do do do do do 24 -- -- S -- Vs -- -- - -=  do, do

TNM4- Unknown at
1570 Chert do do do do do 6 -- - - - vS -- .- -- -- 22°, S
TNM4-  Altered

157€ volcanic rock do do do do do 1 - -- W - W - - -_— -- Cristobalite, S
TNM4~

157F Chert do do do do do 3 - - - - Vs -- - - -~ Cristobalite, M
TNM4-  Altered

1576 volcanic rock do do do do do 16 -- -- - -- W -- - - -- Cristobalite, S
TNM4-

187H  do do do do do do 2 -- -- M - W - -- - - do

TNM4&-

1521  do do do do do do 7 .- - M - ] - - - -- do

TAM4- )

1570  do do do do do do <1 - -- - - M -- - — - do

TNM4 - -

157K “"chert” do do do do do 4 -- -- -- - - - - - ~ " do

kk]



Table 9 --Data from rock samples collected in New Mexico, 1974-75 (continued).

<K

H, Holocene; Q, Quaternary; P, Pliocene; M, Miocene; 0, Oligocene; E, Eocene; T, Tertiary; R, Triassic; PC, Precambrian; ePa,

?, Pennsylvanian

Sample set TNM4-186 contains diatomaceous sediments

Sample set TNM4-161 from 1 m deep auger hole

Sample set THM4-162 from 0.6 m deep auger hole’

Sample set TNM4-165 from 0.6 m deep auger hole

Sample set THM5-5 from 1.3 m deep auger hole

Sample set TNM5-6 from 1.3 m deep auger hole

Chlorite mineral

10A

feld Li 14-15A clayor 7JA  Yzeo- K-feld- Plagio- Cal- Dolo-
No. Rock Type Formation Age Locality Sec. T. R. ppm clay mica clay 1ite Quartz spar clase cite mite Other

Socorro County
‘NM4- Socorro perlite
151A Perlite T quarry 3 W 6 -- -- - - W - - - .- Glass
‘NM4 -
1518 do do do do do do 9 L - - - - - - - - do
‘NM4-
151C do do do do do do 7 M - .- -- - - - - - do
'NM4 - .
1510 do do do do do do 12 W -- -- -- '} M -- - -- do
'NM4-
151E  do do do do do do 55 M i -- -- W AL i - do
‘NM4-  Tuff,
1534 altered do do do do do 110 S W -- -- S M M - - -
NM4-
1538 Rhyolite do do do do do 18 -- -~ -- - 3 M 3 - - -
NM4-  Tuff,
153C altered do do do do do 170 S VW -- -- S M VS - -- -
NM4-
1830 do do do do do do 140 S -- - - N - M - -- .-
NM4- Madera
152A Dolomite  limestone ? Magdalena 1 25 3W 4 -- - - - - - - S VS -
NM4 - Pyrite, S
1528 do do do do do do 7 - -- -- -- S -- -- -- -- Galena, M
1/ Includes clinoptilolite and heulandite only

Early Paleozoic;
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Table 10 .--Data from rock samples collected in New Mexico, 1975-76.

L Other
Field No. Rock Type . Formation Age Locality Sec. T. R. ppm percent
Catron County
TRMS-12A Sandstone Gila Conglomerate Tertfiary "Gila Hot Springs Unsurveyed 125 130 105 Mg, 0.98
TNM5-128 do do do do do do do 17 Mg, 0.95
TNM6-48A Black mud Quaternary Zunf Salt Lake 28 3N 18w 33 K, 0.88
F, 0.096
TNM6-48C Sofl do do do do do 19 K, 0.63
F, 0.12
TNM6-48D  Algal mass ‘ do do do do do 5 K, 0.03
. F. 0.16
TNM6-4SE Cinders do do do do do 12 K, 0.85
F, 0.034
TNM6-48F Basalt do do do do do 7 K, 0.94
F, 0.027
" TNM6-486  Clay do do do do do 32 K, 1.4
. 0.086
TNM6-48H Silt do do do do do 13 K, 0.97
. F, 0.062
TNM6-481 do do do do do do 23 K, 1.5
. 0.078 -
TNM6-48J Clay do do do do .do 3 K 1.4
F, 0.076
Grant County
TNMS-7A Ore Gila Conglomerate Tertiary Caprock district 33 198 19K 14 Mg, 0.13
TNMS-78 do do _do " do do do do 19 Mg, 0.17
TNM5-7C Opaline vein do do do do do do 21 Mg, 0.013
TNMS5-7D Quartz vein do do do do do do 10 Mg, 0.36
TNMS-7E Chert vein do do do do do do 18 Mg, 0.050
TNMS-7F Manganiferous do do do do do do 28 Mg, 0.12
conglomerate
TNM5-76 Altered do do do do do do 41 Mg, 0.15
conglomerate -
TWMS-7H  Ore do do do do do do 25 Mg, 0.13
TNM5-8A Silty clay Ash Creek 7 185 18W 40 Mg, 0.072
TNMS-88 Altered zone do do do do §5 Mg, 1.40
TNM5-8C do do . do do do 91 Mg, 0.25
TNM5-8D - do do do do do 46 Mg, 0.078
TNM5-8E do do do do do 39 Mg, 0.10
TNMS-8F do .. do do do do 25 Mg, 0.07D
TNM5-8G do do do do do 40 Mg, 0.18
TKM5-81 do do do do do 83 Mg, 0.42
TNM5-8J do do do do do 42 Mg, 0.090
TRMS5-8K do do do do do 44 Mg, 0.056
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Table 10 .--Dats from rock samples collected in New Mexico, 1975-76 (continued).

36

- [R] Other
Fleld No. Rock type formatton Age Locality Sec. T. .  ppm percent
Grant County {continued)
TNM5-8L Altered zone .Ash Creek 17 185 18W 85 Mg, 0.060
TNMS-9A Palygorskite Gila Conglomerate  Tertiary Meerschaum Canyon 28 do do 9 Mg, 2.39
TNMS-9B  Veln do " do do do do do 13 Mg, 0.34
TNMS-9C Conglomerate do do do do do do 25 Mg, 0.72
TNMS-13A Conglomerate, do Copperaé Yista 4 14S 13w 43 Mg, 1.3
altered )
TNM5-138  Andesite, Oligocene do do do do 31 Mg, 1.66
altered - :
TNMS-14A Clay {altered do do 8 do do 14 Mg, 1.9
andesite)
TNMS-14B Siltstone do do . do do do 8 Mg, 1.2
(altered andesite)
" THM5-14C  Clay (altered do do do do do 10 Mg, 1.1
andes{te)
TNMS-15A  Altered do do do do do 13 Mg, 0.7
andesfite
TNM5-158 do do do do do do 8 Mg, 0.65
TNM5-15C do do do do do do 6 Mg, 0.43
TNMS-150 do do do do do do 6 Mg, 0.47
Hidalgo County
TNMS-5A Surface crust Playa sedimentsl/ Quaternary South Alkalf Flat 28 23S 208 NS K, 2.7
Ca, 4.5
Mg. 1.8
F, 0.25
TNMS-58  Sfit do, 15 cm do do do do do 93 K, 2.3
- Ca, 4.4
Mg, 1.5
F, 0.45
TNM5-5C do do, 38 cm ' do do do do do 82 K, 2.2
Ca, 5.2
Mg, 1.2
f, 0.4
TNM5-50 do do, 41 cm do do do do - do 95 K, 2.4
Ca, 4.7
. 1.5
F, 0.425
TNM5-5E do do, 53 cm do do do do do 100 K, 2.3
Ca, 5.2
Mg, 1.4
F, 0.40
THMS-SF do do, 69 cm do do do do do 95 K, 2.2
Ca, 5.3
, 1.6
. F, 0.425
TAMS-56 do do, 76 cm " do do do do do 95 X, 2.3
Ca, 5.7
Mg, 1.4
F, 0.40
TNMS-SH do do, 89 cm do do do do do 90 K, 2.4
Ca, 4.8
Mg, 1.3
F, 0.40



Table 10 .--Data from rock samples collected in New Mexico, 1975-76 (continued).

. . . L Other
Field No. Rock Type Formation Age Locality Sec. T. R. ppm percent
Hidalgo County (continued)
TNM5-51 s{it Playa sediments, Quaternary. South Alkali Flat 28 23S 20 105 K, 2.2
102 on Ca, 6.0
Mg, 1.7
~ Ca, 6.0
TNM5-5J do do, 120 cm do do do do do 105 K, 2.1
Ca, 7.2
Mg, 1.8
. F, 0.475
TRMS-5K do do, 135 cm do do do do do 8 K, 21
: Ca, 7.2
Mg.. 1.5
F, 0.325
THM5-6A  Surface crust doV/ do North Alkali Flat 18 25 do T4 5 zi,a8
a, 2.
Mg, 1.5
. F, 0.15
TNM5-68 Siit do, 15 cm do do do do do 83 K, 2.4
Ce, 3.4
Mg, 1.3
F, 0.245
TNM5-6C do do, 40 cm do do do do do 89 K, 2.3
Ca, 4.7
Mg, 1.5
F, 0.35
TRM5-6D do ~ do, 58 cm do do do do do 94 K, 2.1
Ca, 4.4
"9- 1.3
F, 0.40
TNMS-6E do do, 79 cm do do do do do 100 K, 2.1
: . Ca, 5.1
Mg, 1.6
F, 0.325
TRMS-6F do do, 99 cn do do - do do do 120 K, 2.1
Ca, 5.8
"g- 1-7
F, 0.40
TNM5-6G do do, 122 cm do do do do do 100 K, 2.4
Ca, 6.3
Mg, 2.0
- F, 0.325
TRM5-6H do do, 135 cm do do do do do 10 K, 2.2
: Ca, 4.4
Mg, 1.5
F, 0.325
Sandoval County
TRM6-33 Claystone, Ceja Member of Pleistocene Sand HITN 30 128 1E 26
silty Santa Fe Group
TNM6-34A  Claystone Gallisteo Eocene Sand{a Ramp 25 138 4E 19
TNM6-348 do _ do . do do do do do 24
TNM6-35A  Tuff Peralta Pliocene Tent Rocks 33 7K SE 8
THM6-358  Perlite do do do do do do 28
TNM6-35C  Glass do do do do do do 27
THM6-5TA  Mica Aqua Zarca Member  Triassic Nacimiento mine 1 200 W 42
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Table 10 .--Data from rock samples collected in New Mexico, 1975-76 (continued).

- (K] Other
Field No. Rock Type Formation Age Locality Sec. T. R. ppm percent
T Sandoval County (continued)
TNM6-518  Conglomerate Aqua Zarca Member  Triassfc  Nacimiento mine 1 20N 1w 42
TNM6-51C  Sandstone do do do do do do 12 .
Sierra County
TNM6-36A  Tuffa and siit Hot spring depostit Quaternary Truth or Consequences 2 145 4\ 38 )
TNM6-368 Conglomerate Alluyium do do do do do 28 '
TNM6-36C  Siltstone do do do do do do 20
TNM6-36D  Tuffa Hot spring deposit do do do do do <1
THM6-36E do do do do do do do 4
THM6-I6F do do do do do do do 2
TNM6-36G Chert Fault gouge do doA do do 10
TNM6-36H  Altered shale Mancos shale Cretaceous do do do do 29
TRM6-361 Tuffa Hot spring deposit Quaternary do do do do 20
TNN6-36J do do do do do do do 22
TNM6-37A  Mn oxides do do do 35 138 do <
TNM6-378  Calcite do do do do do do <1
TNM6-37C  Calcareous Paleozoic do do do do ”
siltstone

TNM6-37D Mn oxides Hot spring deposit Quaternary do do do do 19
™N6-37E  Ore do do do do do do 2
TNM6-38A Latite *Tin rhyolite" Tertiary Willow Spring Draw 31 11§ 6W 25
™6-388  do do do do do do do 3
TNM6-38C  Cassiderite do do do do do do 28
THM6-38D  Latite do do do do do do 30
TRM6-39A  Altered rhyolite to Sawnill Creek 20 10S oW 35
TNM6-398 do do do do do do 36
™H6-3¢  do do do -do do do 29
TNM6-39D Fault breccia do do do do do 45
TNME-39E Brecciated andesite do do do do do 49
TNM6-39F  Sandstone do do do do do 55

| Th6-39%6 Conglomerate do do do do do 62
TNM6-40A  Sandstane do do do do do 25
ThN6-408 do  do do do do do 29
TMs-40C  Glass do do do do do 34
TNM6-400  Perlite do do do do do 20
TRM6-40E  Chert do do do do do 13
TME-40F  Sandstone do do do do do 120
TM6-40G  perlite do do do do do 13



Table 10 .--Data from rock samples collected in New Mexico, 1975-76 (continued).

L Other
field No. Rock Type Formatfon Age Locality Sec. T. R. ppm percent
Sierra County (continued)
TRM6-40H Breccia Tertiary Sawmill Creek 20 105 1M 19
TAM6-401 Mn oxide do do do do do 42
TNM6-400  Cristobal{te- do do do do do 28
tridymite
TNM6-40K  Altered ore do do do do do Y 22
TNM6-40L  Welded ash-flow - do do do do do 49
tuff
TNM6-41A  Altered tuff do Continental Divide 10 do do n
TNRM6-418 do do do do do do 9
TAM6-41C ‘do do do do do do S
TNM6-41D0 do do do do do do 14
TNM6-41E  Altered sandstone do do do do do 24
TRME-41F  Altered tuff do do do do do 12
TRM6-41G do do do do do do 3
TRMG-42A Tuff Winston do Winston 1 125 8W 11
TRME-428 do do do do do do do 20
TRM6-43 Altered andesite do Wildhorse Canyon 33 9s 9w 35
TRM6-44A  Tuff Winston do Dines Ranch 2 12s 8w 23
TNM6-448  Clay . do do do do do do 42
TNMG-45A Breccia Rhyolite breccia do do 35 1Ns do n
pipe
TNM6-458  Tuff do do do do do do 36
TNM6-45C  Opalfne silfca do do do do do do 3
THM6-450  Altered breccia do do do do do do 33
TNM6-46A  Sn ore . do Willow Spring 31 do 6N 29
TNM6-468  Rhyolite do do do do do 35
M- 46C do do do do do do 33
THM6-46D  Tuff do do do do do 40
TNM6-47A  Alteratfon product Paleozofc  Iron Mountain 3 10 8w 18
TNM6-478  Vein Terttary do do do do 26
TNM6-47C  Clayey alteration do do do do do 380
product
TRM6-470  Fluorfte(?) . do do do do do 7
TM6-47E  Ore *® o do do do do 7
TMM6-47F  Clayey alteration do do do do do 59
product
TNM6-47G  Be ore do do do do do 15
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Table 10 .--Data from rock samples collected in New Mexico, 1975-76 {continued).

L{ Other
Field No. Rock Type Formation Age Locality Sec. T. R. ppm percent
Socorro County
TNM6-3A  Mn on Datil Tertiary  Socorro Mn prospects 32 I W N
TNM6-3B Calcrete soil Quaternary do do do do 35
TNM6-4A Rhyolite Datfl Tertfary Socorro Mn mines 33 do do 13
TNM6-48 Ore do do do do do do 22
TNM6-4C do do do do do do do 9
T™6-40  Pmicite  do do do do do do 29
TNM6-4E  Jasperoid do " do do do do do 25
TNM6-4AF Vein calcite do do do do do do 8
TN6-46  Pumicite do do do do do do 33
TNM6-5A Altered rhyolite do do Monticello Box  wunsurveyed 85 7W 42 Mg, 0.36
TNM6-58 Tuff do do do ‘ do do do 44 Mg, 0.3]
TNM6-6A Gypsiferous tuff do do do do do do 15 Mg, 0.34
TNM6-68 Altered tuff do do do do do do 13 Mg, 0.25
TNM6-6C do do do do do do do 45 Mg, 0.1
TNM6-60 Tuff do do do do do do 83 Mg, 0.05
TNM6-7A Clay do do do do do do 13 Mg, 0.10
TNM6-78 Rhyolite do do do do do do 12 Mg, 0.31
TNM6-7C Tuff do do do do do do 28 Mg, 0.18
TNM6-70 Vein do do do do do do 10 Mg, 0.20
TNM6-7E Altered andesite do . do do do do do 6 Mg, 0.40
TNMG-7F do do do do do do do 19 Mg, 0.10
TNM6-7G do do do do do do do 36 Mg, 1.0
TNM6-10A Jasperoid do - do do do do do 4 Mg, 0.02
TNM6-10B  Tuff do do do ’ do do do 17 Mg, 0.34
TNM6-11 do do do do do do do 6 Mg, 0.63
TNM6-12A  Rhyolite do do do do do do 1 Mg, 0.09
TNM6-128 do do do do do do do § Mg, 0.29
TAME-8A Jasperoid do do do do do do 19 Mg, 0.04
TNM6-88B Tuff . do do do do do do 45 Mg, 0.05
TNM6-8C Clay do do do do do do 110 Mg, 0.14
TNM6-9A Altered tuff do do do do do do 10 Mg, 0.35
Taos County
TNMS5-19A Quartz Yadito Precambrian Harding mine 29 238 1IE 62
TNMS-198 Sofl A horfzon Quaternary do do do do 185
THM5-19C do : do do do do do do 430
TRM5-190 Pegmat{te Yadito Precambrian do do do  do 9,500
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Table 10 .--Data from rock samples collected in New Mexfco, 1975-76 (continued).

Lt Other
Field No. Rock Type Formation Age Locality Sec. T. R. ppm percent
Torrance County
TNM6-1A Salt crust Playa sediment Quaternary Laguna del Perro 32 SN 10E 7
TNM6-28  Surface crust do do do do do do 25
TNM6-2C Mud at 30 em do do do do do do 41
TNM6-20 Mud at 60 cm do do do do do do 38
TNM6-2E  Mud at 90 cm do do do do do do 38
TNM6-2F Mud at 122 cm do do do do do do 39
Valencia County
TNM6-32 S{ltstone Santa Fe Group Tertiary Carrizo Arroyo 6 6N 2w 38

" 1/ Samples from 1.3 m auger hole.

4o



PLOD  0000°1 092 9°¢ G°2L 600" MiLP.EOL  N,2€.62 Butads eLuag enby VS2-9LL
A3uno) oLpLSadd
sbutuds 30y
wou4} weasjsdn wy g
-- 8000° 1L 068°1 6 002 €L’ op op apueuy oty ‘sburuads 3oH gLL-911
G'0Y 2l00°1 092°1 €L 0L GL'0 M.00.60L N,0Lo62  SButuads 3oy °sburuds 3oy VL1911
%pczoo 48] SMaJg
Jo A3 1ARuy SOYWOUD L L/bu *BuoT 307 A3 e207 "ON PL3L4
‘dws} 9L4Lo9dS  A3LAL3IONpuO) N 19 17

[e3ep ou 83edLpul (--) suspesT]

9/6] fSexa] Ul palda]lod sa|dwes J433BM WOy e3eQ--"|| d|qel

42



Table 12 .--Data from rock samples collected in Texas, 1975-76.

43

- . Lt Other
Fleld No. Rock Type Formatfon Age Locality Lat. Long. ppm  percent
Brewster County
T16-18A Tuff, baked Chisos Tertiary Burro Mesa 29°16' 103°22'28" 36
T16-188 Tuff do do do do do 47
T16-18C do do do do do do 54
TT6-18D do do do do do do 47
TT6-18E do do do do do do 32
TT6-19A Tuffaceous do do do 29°16'30*  103°22'20" 52
sandstone
TT6-198 do do do do do do 73
TT6-19C do do do do do do 73
T76-19D do do do do do do 154
TT6-20A Tatlings Terl inguq 29°19'45*  103°36'30" 29
TY6-208 Shale Del Rio clay Cretaceous do do do 35
TT6-20C Tatlings do do do 18
T16-200 do do do do 16
TT6-20E Ore do do do 43
- T16-20F Shale Del Rio Clay Cretaceous do do do 19
T16-20G Black shale do do do do do 23
TT6-24A Bentonf{te Buck Hill volcanics Tertiary Fizzle Flat 29°35" 10341 49
series
TT6-248 do do do do do do 59
TT76-24C Tuff do do do do do 32
Crosby County

TT5-1A Siltstone Bridwell Pliocene Blanco Canyon 33°40°' 101°07' 24 K, 0.85

: Ca, 8.8

Hgn 1.0

518 do do do do ™ do 15 K, 0.49

Ca, 12.2

Mg, 0.81

TT5-1C Caliche do do do " do do 16 K, 0.48

Ca, 12.0

Mg, 0.90

T15-10 do do do do do do 12 K, 0.50

“Ce, 19.2

Mg, 0.64

TT5-1E S{litstone do do do do do 13 K, 0.72

Ca, 10.5

Mg, 0.49

TT5-1F do do do do do do 8 K, 0.53

Ca, 17.0

Mg, 0.43

T715-16 Caliche do do do do do 3 K, 0.32

Ca, 20.5

Mg, 0.55

TIS-14 Chert do do do do do 2 K, 0.2

Ca, 9.5

Mg, 0.89



Table 12 .--Data from rock samples collected fn Texas, 1975-76 (continued).

) L Other
Field No. Rock Type Formation Age Locality Lat. Long. ppm  percent
Crosby County (continued)
TI5-11 Caliche Bridwell Pliocene Blanco Canyon 33°40' 101°07* 7 é. Oiglo
a, 18.
Mg, 0.46
Tr5-1 do do do do do do 9 K, 0.43
Ca, 19.1
. Mg, 0.52
TT5-1K do do do do do do 7 K, 2.2
Ca, 18.0
Mg, 0.67
TT5-1L do do do do do do 4 X, 3.5
Ca, 18.0
Mg, 0.80
TT5-2A do Ogallala Group do do do 101°12'30" 61 X, 0.46
. Ca, 18.4
. 1.
T75-28 do do do do do do 36 K, 0.42
Ca, 17.9
Mg, 0.66
T75-2C do do do do do do 31 KX, 0.69
Ca, 18.2
Mg, 0.69
T75-3A4 Siltstone do do do 33°46’ 101°15° 340 K, 1.5
Ca, 0.9
Mg, 1.6
TT15-38 Concretion do do do do do ‘12 K, 0.23
Ca, 21.9
Mg, 0.66
TT5-3C S{ltstone do do do do do 66 K, 0.69
Ca, 21.6
Mg, 1.12
T75-30 Tuff Blanco Pleistocene do do do 61 K, 0.64
Ca, 13.0
Mg, 6.0
TT5-3E do do do do do do 110 K, 0.82
. Ca, 7.1
Mg, 2.9
TT5-3F Siltstone do do do do do 390 K, 2.1
. Ca, 7.0
) Mg, 5.1
T15-36 Tuff do do do do do 190 KX, 0.72
Ca, 13.2
Mg, 7.2
TT5-3H Caliche do do do do do 29 KX, 0.79
- Ca, 23.0
Mg, 1.1
E1 Paso County
Tr6-15A Weathered Precambrian Franklin 31°56" 106°29' 19
granite Mountains
T76-158 Mn oxides(?) do do do do 5
TT6-15C Vein do do do do 7
TT6-150 Ore {black) do ‘ do do do 670
TT6-1SE Ore (green) do do do do 10



Table 12 .--Data from rock samples collected in Texas, 1975-76 (continued).

45

: L Other
Fleld No. Rock Type Formation Age Locality Lat. Long. ppm  percent
El Paso County (continued)
TT16-15F Altered vein Precambrian Franklin 31°56° 106°29* 1,300
Mountains
TT6-156 Ore (black) do do do do 8
TT6-15H Altered granite do do do do 8
TT6-151 Granite do do do do [
TT6-15J Altered granite do do do do 8
TT6-15K do do do do do 9
TT6-15L Grefssen do do do do 10
TT6-15M Altered granfte do do do do 6
TT6-15N Granite_ do do do do 9
" TT6-150  Quartz do do do do 5
TT6-15P Granfte do do do do 9
TT6-15Q do do do do do 1n
TT6-15R Ore do do do do n
TT6-158 Granite do do do do 10
Hudspeth County
TT6-27A Salt crust Playa sediments Quaternary Salt Flat 31°45° 10500’ 49 Mg, 1.24
F, 0.11
176-278  /surface mud do do do do do 61 Mg, 1.36
F, 0.16
T76-27C Hard limy clay, do do do do do 39 Mg, 8.2
25 cm F, 0.28
T16-27D Clay, 28 cm do do do do do 81 Mg, 1.92
F, 0.21
T76-27E Clay, 46 cm do do do do do 16 Ng, 5.6
F, 0.30
TT6-27F Clay, 60 cm do do do do do 84 Mg, 1.47
T16-27G Clay, 90 cm do do do do do 84 Mg, 1.96
F, 0.28
TT6-27H Clay, 130 om do do do do do 108 Mg, 3.91
) F, 0.30
116-284  / surface crust do do do do do 51 Mg, 2.37
F, 0.14
TT6-288 Near surface do do do do do 89 Mg, 2.22
F, 0.18
TT6-28C Clay, 10 cm do do do do do 106 Mg, 2.40
F, 0.22
TT6-280 Hard 1imy clay, do do do do do 41 Mg, 8.0
40 cm F, 0.35
TT6-28E Clay, 60 cm do do do do do 70 Mg, 1.46
. F, 0.7
TT6-28F Clay, 90 cm do do do do do 62 Mg, 1.19
F, 0.17



.

Table 12 .--Data from rock samples collected {n Texas, 1975-76 {continued)}.

Lt Other
Field No. Rock Type formation Age Locality Lat. Long. ppm  percent
Hudspeth County (continued)
TT6~-286 Sandy clay, Playa sediments Quaternary Salt Flat 31°45" 105°00°' 77 Mg, 1.6
107 cm F, 0.22
TT6-28H Sandy clay, do do do do do 91 Mg, 3.34 .
140 cm F, 0.25
Jeff Davis County
TT6-16A Tuff Tertiary Musquis Canyon 3044 103°46' 52
TT6-168 do do do do do 28
TT6-16C do do do do do 33
T76-160 do do do do do 48
TT6~16E do do do do do 43
TT6-16F do do do do do 37
T76-~16G do do do do do 24
TT6~16H Mudstone do do do do 45
TT6-161 do do do do do 59
Presidio County
TT16-21A Tuff Fresno Tertiary Rio Grande River 29°22' 104°10' 51
T16-218 do do do ~ do do do 48
T16-21C do do do do do do 52
T76-21D0 do do do do do do 32
TT6-22A Clay Boquillas Cretaceous do 29°30' 10415 18
T76-228 do do do do do do 39
T76-22C do do do do do do 46
TT6-220 Tuff Tertiary do do do 23
TT6-22€ Sandstone do do do do 15
T16-22F Quartz do do do do 4
T16-226 Fault gouge do do do do 10
TT6~23A Tuff do South of Marfa 30°09" 104°07"* 78
T76-238 do do do do do 110
TT6-23C do do do ' do do 24
T16-230 do do do do do 51
TT16-23€ Dike rock do do do do 22
TT6-23F Tuff do do do do 7
T16-23G Clay vein do do do do 70
TT6-23H Tuff do do do do 53
T716-231 Clay vein do do do do N3
TT6-258 Salt crust Holocene Aqua Fria Spring 29°32' 103°41' 10
TT6-26A Tuff Buck Hill Tertiary do 29°3 do 12
TT16-268 Clay do do do do do 8
_/ Auger hole
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Table 13 .--Data from rock samples collected in Ncbﬁskn. 1975

. L
Field No. Rock Type Formation Age Locality Sec. T. R. ppm
Banner County
TNB5-42A Sandstone Pliocene Harrisburg 26 18N 56W 26
TNBS-428 Tuff, altered do do do do do 9
Dawes County
TNB5-40A Chalcedony Brule Oligocene Isinglass Butte 22 34N 484 20
TNB5-408 Claystone do do do do do do 90
TNBS-40C o . do do do ' do do do 48
TNBS-40D do do do do do do do 54
TNBS-40E do do do do do do do 30
TNBS-40F do do do do do do do 18
TNB5-40G do do do do - do do do 38
TNBS-40H do Chadron do do do do do 45
TNBS5-401 do do do do do do do s1
TNB5-40J do do do do do do do 62
TNB5-41A do White River Group do Beaver Creek-Bordeau 3 do 4 A
Creek Divide .
TNB5-41B Chalcedony do do do do do do 80
TNBS5-41C Claystone do do do do do do L))
TNB5-41D Dolomite(?) do do do do do do 13
TNBS-41E Claystone do do do do do do 25
Morrill County
TNBS-31A Limestone Ash Hoi'low Pliocene Lookout Mound 32 18N 494 35
TNB5-318 Sand do do do do do do 45
TNB5-31C Silicified do do do . do do do 18
nodules
TNB5-31D Sandstone, limy do do do - do do do 22
Sioux County
TNBS-37 Vein Whitney Member Oligocene  Lookout Butte 21 33N 53w 35
TNBS-39 Tuff Harrison Member Miocene Rgate Springs 10 26N 55W 14

LY



052

0100°L

€e’ g 0y FA | 6°¢ 800° op 114 14 pualg *sbujuds 3oy 0€-5yYL
A3unoy Buiads 3o
poal oLoo*L L 8"l ¥'e £ 1"l G00° M61L op 6 bujJds qunyl uaaJg 12-94v1
Ajuno) suj|es
(1144 1100° L 8¥ 0 8t €€ 'L Sy £20°0 ML Ne 8 dojem Aduenh Aaagyap V02-GyYL
A3uno) pyseind R
SOYWOUd W A31Aedg L/6u "y 'L *93§ A3 1000 ‘ON PlL3}d
A3 1A}32npuo) 2} 4}08ds
‘ 4 B L] A eN 11 '
G/6L ‘sesueydy u} pajda||od sa|dwes JajeMm woJdy eieg--* G| alqel
/ 4
Oln 000°2¢ . 2620°1 00S'Y 00L*6 9° 1A 9L’ op op oL . aueT ayeq 9€-GaNL
Oln 008'9 6/00°1 006 000°1 B¢ €°2 82’ op N2 9 e Jaujed GE-GANL
\ Liv 000°091L 648L°1L 000°S€ 000°62 g’ ha §.° op op 6¢ a)e7 assaf 0] jxau puod yE-GENL
oi~ 00£‘9 mmoo.F 00L 000°1 mwu 0°2 gL’ op NG¢ 8 8%e7 UOSHIIM €E-GENL
puod pasueuun
FA A 082 1200°1 9¢ 6¢ 6'¢ 1's  2%0° op op op 03 3Xau juel 32035 g92€-G8NL
0t~ 000°t€ . 9{goct 002‘6 008°¢ S10°0 2’0 85°0 MSY N92 61 u;.‘..ucoa paweuupn V2E-GANL
Hd SOYWOUd | A3 L AedY L/bw Y ‘L ‘08§ A34Le207 “ON Pl3t4
Platd A3}A132npu0) S}4499ds .
b ! eN bW B) & 4

G/6L '4qaN *Ajuno) uepjJhays uj paida|Lod sajdwes Jd3em Wodj eieg--* ¥t 21qel

48



SEX3| U ST ndweg -~ g wanbiyg

| QYT Q-vSZ- 9L sndwes ¢l
A I-VEZ-9) s dwes 3|
D-YEE - 1L sndweg ||

.86 : . A a-v 12 -y sndweg ol
9z .92 QN\FNZO\.__X Oh_wﬂ “ ——— . I-vai -9 g&éﬂm 6
) - S3UW 001 0 001 W-¥ 82 W-VLZ -7l STwes g
9 L. . H-VGI -9 sndwes 'L
& \ ° . M -VE- Skl ST\0weEs 9
14 . \ . . 2-¥Z vl - Shlsandurg g
O / AN . @AY LY=L sodwes
» psEy) eadieg X . DV he - 2Ll sndweg's
_ 3 «8C N 9.v 02 -911 SnOweg '
@»: . Q-V bl 3-v8I-74L SHdweg 7
TN <201 | evOL —oydwes wrem o
. 0/ . —Irs 21dwes Mooy v
s \v .%Wm.T? ‘ ERRAdXa
v /. 1N n_< _ / o7 .
k4l / '
. _ . <901
M AN
, /2 N\
) Qre3uy ueg
. 2 / . mAv s.ﬂm _m .
By \
* 2 eCE
wy | , «01 . amo.—
|
[
— s
eV
-« L
. N~
[o]
ojjiBwy

(\.\ 4 _‘.mm
-1

001 +201

«9E

—




ERSEIGIN U SRR ndweg --'9 ,Esm.w

o%
gv“ﬂtoq.ﬂ O—O—NI T T Y i T 1 -lIL Umu.‘wn -SENL gg‘m. b
o os o . LE-STYNL ndwes g
et . J€-sanL mdwes L
SC/PE - SANL debsm "

f L)
- r.qll..-.ﬂluulﬂ-..ln.,.-LlJllluu L or nnM.,ﬁm-mMEﬁwaw.w
—p— ,..ltll-.. -— |
.ﬁ ﬂ { / / - , ,_ ,

2-vik |ﬂﬂi¥nj&§ <
! ’
SYNNNJ | poTUM 034 v_ucu:ut:
NN f?ﬁ&s ANITAM E Avrgvirl 2 ’ M
x&eﬁ\ﬁ xu:ﬁ_m.:om /

-

1
\ )

L£-VOr-SONL. sdwes g
_Aennq

E::a:: hut!l/

_—d

=Yt~ mmzv—l g&‘bﬂm ‘B
g _
ﬁ.llo o] ’ ' j&iqu -V,.:an a0 J9e °
33 a \ oo _ , s 1o g
éxzuzro.o{g A \f / a</>uzt$‘t, Sdtind T:m&_ xwtzozL SR ISWHI_ | N SOy
, swyav| .- es TIPS b clint bt o
/ a7y N m,:.u,/ LA V , ) i LYNVIaxXg
N \ ) .
L -ueﬁ M A | | \ | el
word 7\ L _orvenel . NOERNEL, | r T
mm<u ct_‘sum L ONMOAL oY, T. Vv ,
- f f b i { JMDUD
a- -a;«qmﬁ / , w\\v‘anwz/ ., .’i Tt P .
. L e ™ ' NTONIT JoEY, v )
f ' \ ku.:an_ﬁow..\_: .: Qz.xs.o..i:fxw,, /.1 SR L..ﬁ.. - P -.o.m.zhm>mzu_ . -x~
L sy19n0q_guiannes - b - ! _
L r.\M,... ”\ T TN - @ ' _ _ R , o
“a /J ' | ?y vy wanned |
vz, ' ' ! v AT IIUD| ATTIA | - ,«..u_n.uN AVEOT. .Br. 1442 ./:.;y\.:t L 4 ¢
e T ) |
/ —. , . f 3009 . / _ ' I wiawvo | Tuzsom
/wﬁuuz} Tduit‘@f n;oﬂ Fniyie SYIWOHL | wukooL! T

I
oA .umbxw uL0d% - 2y
L]

{ L ! S e piiiblinstil [t e 1% r‘
: /«...»v;n | ONND, ﬁ.o;:u,!u.?nqz . ~ ., ph o |

\ \ / / P ! / 1

' ﬂsx;Ll. - #

m\ = M .

I 3ouand ,ums..sz

[}

uang X0R v !

\ \ S B _

\ 3043 TILNY |
S / \ / _ﬂ | # # "
’ L] \
o L e S |
/-/ IYQ.WU XOZXI\ —/{ ﬂ.‘- = S —.uo\ .—-v\ J JO‘
N L~ g - ~ “axoe wHw YAIX | AvYIND t«ozmzmrccu sanva | xnois |
o8 ———— L YAIX e e — = gl are | 52 X )
- ) T . M: J o ) T
86 001 . 201 R

Pyl



€€

81939WOTTY
o5 [

16

§BSUBNIY U SITITTBO0T STdues-I93BM--

Py L2-sWwr®

¢+ 9an81a

—-1¢

Lot

g6



pUBJUIR U 89F3FTEO0T °oTdweg--°T 9anBry

I-VE0T ‘W-VLOT-YRI 9€ YT-YRL 81 - T
) n...u»v:oa.ua.!
TY-YRL SE A-voy-yML LT e o . s — iw
¥9 ‘O-VIy-YHL ¥¢ 6E-YRL 9T . | N
TZ-YRL €€ Te-yRL ST . o 7 .M- i~
' : ’ s .. \
TT-YRL ¢ D2-VOE ‘6Z-YHI %1 . .o _ o0t a0 and ‘
= - .
0Z-YHL TE ST ‘O-VYT-YHL €T _ . _ i3
[} — .‘ . .
4-V61-YHL O€ g-vye ‘€€ ‘zE-vL T ' , %«n.v .
4-VOT-YHI 62 €Z-YHL TT _ 1\\1.”17)7 K .
» -4— . - i \ 4 amg
6-YRL 87 2-V9T-YRL 0T 3 : rime X
. S
8E ‘LE-L I2 ST-vHL 6 _  Phoem || .
5 [ .
79 ‘19 ‘09-YRI 97 8Z-YHI 8 “ | o,
. ol L ; e N
- o - N 't 1
O-VE€9-YRL ST TT-YR1 &va AL m‘ﬁwm.lWI%m
g-VEY-YHI YT g-vL ‘9-v9 ‘d-VS-¥HL 9 H R _
1 ‘Il\/\\) _ . «o‘hg
9E-YRL €T .a.ﬁ-sﬁ S —. \L\ ,m.amdﬂ(,\z\/ﬂw.\\
O-VII-YRL T TT-YRL ¥ - 2
g-VSt-YRI 1T 4-VE-YRL € st |?
- a-vz- 14 e~
LT-YRL 02 yHL ) ) A ™ . .mx\.b)
it .
€-V9Z-YHL 61 T-YHL T t? ! / -
ot “ ot 111
goTdueg ‘ou dey goTdueg °ou devy i R
gTdwes [}0s 10 AOOH ¥ . &

e7dmes 37sodap Burads 3oy 0 dupaq “1938M @

ROIIVNVIdX3



i guymoky uUp SITITTEA01 ojdueg—-Z 9Im3¥d -

suzLIwonn 091 © . 1 .
v ¥ Y T ) »
. SIUN ot . . - . ° : N .
1 —— 1 . . JE I .
. . Ca - ) . \I.|.|||.ILI|| . . — "
VIZ-919 €€ L ‘s-vyL-vhL LT A\u}.\ L\A_ . __ d_. . H .
. - 9% - .
I-V6S-YML TE EL-9AL ' | N ] | o : :
Zi-9yM1 ST ! r -z ! = _ Nb!.ah.w :
0-v8S “LS-YML TE _ _ : _— : lt_ o o
V9.~ 1 = eyl . - v ] oo |
log “gg-vmi £0-V9L ‘SL ‘9L G-VOL-YAL .— .’1\ _ ] | el > b
¢ cq_ sg- ‘1-vVEY- I _ 1 ) = o2¥
lex-vEL ‘E-VTL ‘TL O-VOL-F1 Ot K I-v9y ‘g-vgy ‘g-vyy ‘I-Vey-sul mAH 1 ' — _. . J |
. . €10 ‘QQ- . : i Jivaszzms | WIOIMIY
a-vey ‘€-VLy-SML 62 68 ‘3-ves ‘L8 ‘98-yML Il , “. _ M . | —, S | _privass = L
| o T ., . o b
T-vig-7M1 €T r-veg-yMt  TF .’ ﬂ. e . m ] :
1 | : :
- vid b4
£-¥08 ‘Z-V6L-YML LT ve-wil 01 T\uun\o‘&\m_me | | ‘w N .u
< » 3 . LAt N - 1
TL-9M1 9T 9GS “€-VES ‘O-VIS-YML © ’ .d __s \ _ -
\ T
-VIS-YML ’
O-VOL-YML ST 1-VIS 1 4 \ T . \ a::a._.l_lurl‘
0s-yM1L L ’ , 2 ..—u f o
a-V69-YML VT 1 |w.\ (zot.:‘z. oV ~— o ll*v
_ven- . o\ gmamenl ___PPCTACGRE T e -
o I o e e B i e WO B
_ < i : o _ ANOWINS
(9 “G-v99 ‘S9-vML T gy-uiil ‘ \ .J M \ s W H_-w: R m
- - ) ] R . E -'03
- [ sIM \ LS - :
28-9ML OZ 9y-yML € | B | _ \ v 4 |
- °m|mg N — \ - o . P . ° .° . u ) 4
1-v8L-YML 61 : , . ( ____Noswwor “ \ vo £ .
A o-vsy-yML T ] I ~ _ < |
LL-9ML 8T ’. | [ | ™, | .._. . o wwva voworsww |
«ou—d ' u Vuve INOISMOTIIA :
goduweg °ou dey o goTdues Lo TR .. . 1 tooxu. 1984WY ||‘I|LI—|.I|2HM\I-.W~H.V-|.WHQRN —————= ”Illllllql.u' .
) .A f — e —_—— T . oot ¥ S " S on Ri{
ardues TFO8 X0 A20% ¥ b . , cot .90t o o CL ' .

a7dues 3Fsodap gujads 3oy 10 dUVFAQ €1938M

NOIIVNVIdXA



0-V¥0T-¥2L T2 00T ‘d-V66 ‘1-V86-¥OL TY

g-VL6-%2L 0C g-v%Z1-%01

LTT-%9L 6T 0-VZZTI “O-VIZI ‘0-VOTI ‘D-V6II-¥0l 6-

9TT ‘O-VSTI-%OL 8T STT-40L 8°

@-VI6-40L LT €2T-40L JW

T-V06 ‘5-V68 86T-S0L 9

‘gg ‘I-v/8 ‘I-V98 ‘d-V§8-¥21 91 OT-991 €
g-vy1T-v0L ST 3-V96 ‘D-V S6-40L ¥

€IT ‘9-VZIT ‘O-VIIT ‘OTT-%01 %1 -VZ6-%0L m,_.,.__

0-V60T-40L €T 6 ‘€6-%0L T®

69901 T

b

€0T “ZOT ‘O-VIOI-%01 ¢TI

soTdues -ou dey
a1dues TFos 0 %o0¥ V £
91dwes 3ysodap Bupads joy Io duTaq ‘a238M o

NOILVNV1dXd

GART

sordues -ou dey

_ opeloT0) UF S83FITIEO0] m._”m.awmll.w 2an8T14

FHVLIWTUN OW-

f g

$37in 00t . o8

}

. | | ) S i\. Room
- . \.\ _f 5 wlul.\mlu

|
H
|
' -— r
] Ao , SN [ 17 :
. " - - — = — 3\!137 .\-\ A.NIQMOQ £ NQ!!IQQ orw _~ N ~..|IIN.N'.‘WM-3\ - —— Tnazon i
L TThE A Tty N4 .«,Zl-.&ﬁ"r
-t \'d X > ..\\A
" [ : \ 4 <
—m . ll.ulnﬂ(— - hhﬂlﬂl—u —l_ Jkﬂm _Iml tuunbwy.m« “.Nulxa. hﬁllm AVIIIIAWB\QB" )
_ ﬁ . . N\ - - Zemae! .,.w.lm.&..a.m... b
- II_.. _ ll.vJLNl«!o(&—. _ ONQN\.t_ | \! .n - _ _ "
m - - -I..Rv\.!—. . m Tl 1wom3z I.\UU.%V -/ Wl _ Nbsi!g_. ,Imn
. . ) _ r._I. . i o® \. , ] - 0"
Im uilnhuzm. v |.._9 “u m . d/a.;u oHJI NOSINNDS ’ m \ 0_ —
“ - - IIII_. n. v _ -oncthu_tualww.. N b W&%@w\auﬁa) h.‘\lsu.u\mlc\\s “l.au
' , .
AR e
,., ullzwuqaki_.. moowin] .tmud_»uelﬁx * _II-_.f\ . k.. .._l 9 —
l.jl somraver T MH ! 2 ' B _ Q.a:\t(u“
v ' ————== oA, ‘%«o&t{m& . - ]
; 5.‘—':..%\'“0 ﬁos\P’._. 270%7 ..Lv'lnL '
. - - - - - . ) ' [}
- . T _N N G S T [
{ ' _ i +—wzamoel i e _cowwmow!
L e oo - T NS TR ‘ |
1 Nvovonl! < K - P 1
v v H _ \ w.m oo S =
= | L |
Y - - ’ H . . s
U msonl el emal vmedsomed ] m
_ r— e e s L

«901 401

. ’ 801 «601



ZE-RU 95
d-VZ ‘G-VI-9RI  §§ 0LT-WnL
G-V6T-SRNI  ¥S 69T-vHa
S-VET-SRU €5 3-VE9T *L9T-vHIX
8-VZT *TT ‘Z-vor H-V9-SHNL

‘6 ‘o-V8 ‘9-VL ‘a-v9 ‘9-VE-9RNI IS A-VE-CRNL “I-VS9T-YyHNL

9-Vy ‘T-VE-9RL TS Y9T-YRU
19T 0F - £9T-4RL
T-VIST-vHE 6 . VST VISt

G-VEST ‘I-VIST-9RMI  8Y 09T ‘sST-vRL

SYT ‘99T *EYT-9RNI Ly @-VST ‘O-v.T *S-VET-SHNL

O-VLr-9RU  9Y OT-SRNI
Q-VEy ‘G-Vy-gRNI Sy 0-V6-SHL
IOy I-VEC-OWE ¥ H-V8-SRNL

€y ‘E5VZy ‘G-VEE-SRML €Y B-V/-SH

A-VIE-9RNI  TY D-¥8T ‘H-¥II ‘D-VIT-CRML

" oa-vec-gmN Ty . 0-V9gT-vANI

T-VIr-9RU .u.ﬁnﬂ..irn oy - . car-vhu

a-VSST-vRML  6€ Y8T-7RNL

Q-V9r-9RNI ‘9ST-YRNL  8E QV-VVERT-YHNI

I-VOST “O-VesT-vL L€ . -VERT-$HIL

9vT-1E  9€ I-VZ8T-yRNI

O-VSE-9RNL € T TeT-vR

T-VE-9R  ¥E y-SHAT

£C-9RU €€ -V9ST-¥HNI

08T ‘O-V6LT ‘r-VELT-RL  Z€ 2-V8y-9HNI

T-VUT-vRE T L8T-9HU

3-VOLT ‘SLT ‘-VOLI-YWNI  OF 2-VZT-SR

I-VELT “O-VZLT ‘O-VILL-HE  6C TSR
nou&l-nﬂ .._o: .w sapduvg ’

stduwes 3ysodop Sujads 30 dupaq-tasymy ¢
s1dues 3938m 30 3oy @

NOI1VNVIdXR

a .
NN i

| 2
T
1 14
€T
44

n Ll

4

- o
S22 & 2232

"Sé‘uﬂncnonaaéaﬁ'a

ﬁﬂws.:oo.. ..H I
% 00t ) ' ° . ocorvow §
m—ery . @ . : m i
L e —e- Ly o,
—em p_,ls--.lq.‘..l ..... | I— _ W. o ‘ -
— [] M . — ] _ v — C 2 Tl "
- s s
S —- _ |- _mer— Sl I
_ p_ _ _ izt .W t Mn\. .
s .. ] .
i) .. %
“ .. : . A LO- - 1 % - _ 1
. A_.I..a:\. _ I«-l._.m —se yPormy t ».W
o] r i |
| ._.,.m..:m_.m [ e Dotk
-] erarsoo r_- N o] o m |
Sl .
. voza! | o O ___omwdos] ___ wlw
_ .t.u'l._.l 3. ..IWL. m IIM % s
[} L v e~ . Dt
— ’ _ll o — 2L )f n|l|—| s
.._ Ao
' 3 . : .—.I rrrrr
| 1 T T~ a it -3
1 swrowwre . b : - - Iul.lllllcll.n_l!. -
: —.Iol—l... lVlllV.r Vaow .N/l. —rﬁi. - —
1 ml i » ln_- N
d N
| s ] !
..m,.r--..u...s._l--lﬁﬁ--hm._ ||||| = MHRP--T--HH B
ol ot i <01 %0t oot .t



