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TUSCARORA. NV 
4 KM WNW SPANISH RANCH· 

0-

(\J 
o 

LV 
Q 

PROJ. 860 WELL 3 21 04 '78 
5 

+ ... 

10 

+ ... 

'. 
+ ... ... ... 

15 20 25 

91=92. 1 & 51. O°C/krn 
Hf=S.3S 0: 1.14.k=5.8. 
T AT 100M=J9. S2"C 
l(200CJ=2.060krn 
S. 1. =10. 32°C 

'72-52.1 II: to.<\"CIIwt 
HF-S.3S 6 1.14. k-to. 3, 
T AT tOOM-1S,Ra'C 
i!(200C)-3.1120k", 

GL04399 

N.LAT 41.43S~ W.LONC 116.170 

lEMPERATURE T 
30 35 40 

~p::~~~1&41?t!t;tl.~f1 7 &fulfr~-:~~~"c 

01 
C) 05 MY 78 

~ __ -,:,",._ ... __ ,..:;..~_"_.';"_"o,,:~ __ :,._' .•• ,-

..v9 4=88. 4 & 1 1 . SOC/krn 
Hf=S.3S 0: 1. 14.k=6.Q* 
T AT lOOM=19.1&C 
l (200CJ =2. 14Skrn 

OAE/OP 
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/05 MY 78 

I PROJECTI TUSC ARO RA, NV 

P ROJ il ELL DA Nfl YR wELL T lTLE 
11 60 3 2 1 04 iJ8 , KH WN~ SPAN I SH RANCH 

YC t1 XCf'1 N·tAT 
32 . 80 0 0 10 · 7000 H ./t35/t 

J ~ E G ST ART SEG E~O 
1 1 0 . 000 3 2 . 0 0 0 
2 J? OOO 3 8 . 0 0 0 
3 3 R. OOO 4 0. 000 

C O ~ O T VTY ~ STO DEV, 
0· 000 0.0'10 
0· 000 0 . 000 
0 ·000 0.000 

4 4 0 . 0 00 6 0 . 0 0 0 6'000 0.500 
PR ECF. En h 'G CO 'JDU CTI VlT Y USE O 
• • • P WEVr OUS SEGM ENr USED TO 

TO C~~rUTE OTHERS 
EXTRAPOLATE TO nEpTH 

PROJ wE LL DA Nfl YR DE PT H 1111 
8 60 3 2 1 0 4 J8 2' 5 00 

3 ' 0 00 
3'5 00 
/t·O OO 
4'5 00 
5' 0 00 
5 '5 00 
6 '000 
6 '5 00 
7 ' 0 00 

8 6 0 3 2 1 Olt 78 . 7'5 00 
8' 0 00 
8'5 00 
9'0 00 

10'000 
11'000 
1 ~' 0 00 

1 )· QOO 
1'+ ' 0 00 
1 5 '00 0 

8 60 .. .. . _ . . 3 2 1 .. 0' ~ 8 ._ . . 1 6 • 0 00 
17'000 
1 8' 0 00 
1 9 '0 00 

. ~ .-~ ... .. .. - .- 2 0'000 
22 '0 00 

OEG C 
6.,,00 
7.690 
8. t ~O 
8, b l0 
~.060 

9.45C 
9 . 900 

1 0.160 
1 0.490 
1 0 . 700 

DEG (/KH 
999')'1.000 

21-110.000 
1000.000 

0,.0.000 
900.000 
7RO.OOO 
~OO.OOO 

520.000 
660.000 
'I?O.OOO 

1 0.~70 340.000 
1 0.990 240.000 
1 1,100 2,9.999 
1 1,1&0 160.000 
1 1·290 110.001 
11.350 59.999 
1 1.410 60.000 
1 1.480 70.000 
1 1.560 80.000 
1 1.640 80.000 
1 1'750 110.001 
1 1.ESO 9~.999 
11 .980 130.000 
1 2.2'0 ~60. · 000 
1 2,270 30.000 
1 2.380 55.000 

2 4'0 00 1 2.~20 70.000 
26' 00 0 1 ~.720 100.000 
2 ~ ' O OO 1 2 . 880 80.000 
30' 0 00 1 3.050 85.000 

8 60 3 2 1 0' 78 32 '000 1 3.260 105.000 

.. 36' 0 00 1 3.4S0 55.000 

EDt T')i~ 
OAE/Of' 

w.LO:~G ELEV 
11601700 1746·2 

••• 

SAMPLE NO. 
~ 

2 
J 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7 

18 
19 
20 
21 
22 
23 
24 
2~ 

26 
27 
28 
29 
30 
31 
32 
33 L· 3 'to 0 00 1 3 t3 'I 0 . 40 • 000 

.----__________ -"'3 3.~OO l :'h 5 7 O. __ 6Q..QO O-->l ~.'t 

40 ' 0 00 1 3.850 .1,0.000 35 
4 2 '0 00 1 '1.050 100.000 36 
44'00 0 14 .230 90.000 37 
4 6 '0 00 14 .~00 R5.000 38 -------

TEPPAT/\ LP LJ 
0.0 C 6 

ISZ 1ST 
1 1 

C~~~~ -.. ::D 

.'" ~ . ". 1 

f'-../1 I r-....... :..J c-=:; (~~ ~ f= 
C~ 0 j-==;: r=~ C);:="~ -A. -. I C) r-.J 



G.: !0J:\ ~. 
-.f', 4~'OOO 14.570 

5(F06o-' 1'1.740 
R '5 • 000 3 9 t;- : ,:;. ~ 
1\ 5 ;'006 -- It 5-·-------.·-·.- -~ ,::"----... .. -----.. -- .-. -- - --.-.. --"-- --- .. --- ----.. ---. -----------. --_ .. .. _----, 

1360 3 2 1 04 18 52'000 14.920 90.000 41 
54 ' 000 15,090 ~S.OOO 42 
56 ' 000 15.270 90.000 43 
58 .00 0 15. '.90 110.000 44 
60'000 15.620 ~5.000 45 

SUR F ACE INT ER r £P T FOR SEGMT 1 • 10.324 

SEG ZSTART TS TART ZEND lEND C~~D & 
1 10 · 000 11·290 3 2.00') 13.2~0 5.824 

SE G 7S TARr TS H-RT ZE ND T E t.;) Cf)'JD 6. 
2 32 ' 000 13 . 260 38·00:) 13·570 10.306 

SEG 7S TART TS T4RT ZEND TE'lD C f1'~:l & 
3 3 8 ' 000 13 · 570 1i 0'000 13.8'50 3.828 .. . 

SEG ZS TART TSTART ZlNO lEND ceND 6. 
4 .0 · 00t) 13 · 850 60.0 00 15.620 6'JOO 

PRE CF.E o ING SEG HFNl USED FOR ExTRAP~LATIO~ 

DATA f ~ R THI S WF LC AND PROJECT * ALREaOY ~~ OISK!1 

nC~'tl G '1 A [) I r:'n & S.C. HFt.; 
0.000 92.101 5').9119 =.364 

OC;1N G~"l) IE;H I;; S.C. ~FL 
0.000 '52.051 1 (l. '119 5·364 

OC'lN G~'\OIEtH & 5.1). I-'FL 
0.000 140,137 O.~OC 5·364 

oCDN GluOlENT & S.D. f.<rL 
0.500 83.41iO 11.559 5·3'4 

oS 

5. 

&; 

li. 

;)H~ T AT 100H 1(11 
1.13& 19.'i23 ?060 

DH~ T AT 1 OO~1 I< 11 

1.136 16.797 3.620 

DtlF T AT lOCH Kt1 
1 ~ 136 ?2.-2SlI 1,36 8 

OH~ T AT 100H KI1 
1:13(. 19.15~ ?o14S 

(:'~ '~,~~~~-:" 9 ('-..--// I r-----.J c~·.-~-: C:~:..") f---.......-1 F= 
C~C} ;:':::~F=C:' ;-:-=-~ /-'>." -r I <=Jr---.l 



Ll 'J'1I()1,()(; rc r,()~; 

Tuscarora - 3 
Total depth - 61 meters 
Hole produces 10 gpm of l6oC(?) at 55 meters 

Dept.;' (In) DESCRIPTIO£-! 
------~------------------------~----~~ ------------_._.----

0-3 

3 61 

I 
I 
I 
I 
I 
I 
i 

, I 

I 

! 

Bro~ clay and gravel. 

Gray andesite with megascopic plagioclase and very minor 
olivine. Altered to clay in one mecer .fracture zone at 
12 meters. Chips are generally fresh and unaltered. 

" 

I 

I.' 
, 



TUSCARORA, NV N.LAT 41.1S1~ W.LONG 116.153 

TEMPERATURE'C 

f\.) 
c:::J 

w 
c:::J 

U1 
c:::J 

3.7 KM NW SPANISH RANCH 
PROJ. 860 WELL 4 21 04 78 
5 10 15 20 25 

'11:0:143.1& 19.5oC/krn 
HF=S.58 6: O.99.k=3~$ 
T AT 1 OOM=23. 73°( 
Z (200C):::1 . 332krn 
5.1. =9.4]OC 

.. ~~.~ " QI. -6iiShf.1. T.e florh.op.~ib6l'?;c 
1'tP::5~~~ ~ a:%~~8. 6. f (~!iaC9Qjt~h~'c 

94:.:.:120.2 & 19.5°C/krn 
HF=S.SB & 0.99.k=4.a 
1 AT 100M=22. 49°C 
Z(200CJ=1.S77krn 

.. &·74. 9 <lc 28. :J"'C/k", r AT lOOI1M<!O.O.\'C 
HfnS.!;S ilc O.SS, kn'l,<\ Z (200CI MC .S03f:~ 

30 35 40 

"t!r:.~" cP.&i'.Cj{.I'r. Ei 12 ~J;a,%tlr.:~·JiP:t: 

OS MY 78 

<V'1 '1=158.5 & 5. 7"C/krn 
HF=S.SB 6: 0.99.k=3.~* 
r AT 100M=21.SS"C 
Z(200C):-::1.207krn 

- I 
OAE/OP 



I~ ,0 
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05 MY ;II: 
.f) 

PRO~ECTI TUSCARnRA. NY 

P~!(j1J WE.!.l OA NO ¥R WEll TITLE EOIT'jR g60 l~ ? 1 01, i8 3.7 KI1 'jw SPAtlISH RANCH Ot..E/'jp 

YCtli XCM N·LAT io/, LOt.G ELEY 
35.1>000 13'0000 41.1,512 116.1528 1755·6 

J :lrCi STARr SEG EN() C~NOTVTY & STO DEV, 
1 ~lo"ooO 30.000 O.onO O.OOn 
2 :lio.ono 32.000 o.()OO 0.000 
3 3;>.000 3'1f.OOo 0'000 0.001) 
4 14.000 46.000 0.000 O.OOn 
5 46.000 ~O.OOo 0'000 0.000 
6 50,000 52.000 0.000 0.000 
7 5;>.000 62.000 3'500 0.500 

PRECE[DI~G CONOuCTIVITY USED TO COMPUTE OTHE~S 
••• P~EVIOUS ~EGMENT USEO To EXTRAPCLATE TO ~EPTH ••• 

PRO.J 
860 

wF-ll OA Mt'J ¥R 
" 21 04 18 

DEPTH 1M) OEG C OEG C/Kt1 SAMPLE NI1. 
2'500 6.310 99999.000 1 
3'000 7.370 2t~').OO1 2 
3'500 7.780 8?0.000 3 
~" 000 8.230 ~lOO. 000 4 
~" 500 11·750 1040.001 5 
5·000 9.270 103'1.999 6 
ei· 500 9.630 7?0.000 7 
0'000 9 • ~; 5 0 640.001 8 
," 000 1{),4 4 O 490.000 ~ 

860 ~I 21 04 ~8 
B'OOO 10.670 230.000 10 
9'000 10.810 11,0.000 11 

10·000 10.900 "10.0:)0 12 
11' 000 11.000 tOO.OOO 13 
12'000 11.120 l?O.OOO lit 
13' 000 11,260 119.999 15 
14 - OGO 11.,,00 140.()00 16 
15-000 11 • ~40 140.000 17 
16' 000 11.690 150 diOO 111 
1,1. 000 11.860 170.000 19 

8,&0 ~, 21 04 18 
1~'000 11.960 39.99') 20 
1 r,l' 000 12.090 1;30.000 21 
20-000 12.240 150.001 22 
'2,~'000 12.550 155.000 23 
2~I'OOO 12.8'10 ~45.000 24 
26'000 130140 150.000 2~ 
28'000 13.440 1<;0.000 20 
30'000 13.720 140.000 27 
32'000 14.520 '101).000 28 
3~I-oOO 1'..580 30.000 29 

_~~ ~, 21 04 18 
36-000 11,.770 95.000 30 
J~~.!..QOQ ___ 151 C20_125, QOQ __ ~.l 
40-0CO 15.230 105.000 32 
42'000 15.530 150.000 33 
4~1'00O 15.750 110.000 34 
46'000 16.000 1?5.000 3~ 

rERJH IN LP LI 
0.0 0 () 

ISZ 1ST 
1 t 

-----------------_._--------. 
t:.-----~~ 

\<-.;': ,.::~~:::":'::"=) f' .............. 1 I r "- ..... 1 C..:::.:.::; C:~'.:::3 C"-.. ....... l F-=> 
c:::: C:X: ~~~ f::-::::> C'J r:::~ ~ -1- I c:::::::> r----.J 

" 



(1: Q ~ 
',< ~8'OOO 16.190 94.994 36 L,Ji' 

50· 006------16.300 55.600 
-·---37------------· ----.'- -.---,-----.-- ... " -----.-,-- ---------

52'000 16.~90 345.001 3a • 54'000 17.:l10 1£.0.004 39 
56'000 17.640 165.001 40 

,il60 ~, 21 04 18 58'000 17.960 159.996 At! 
60'000 1~.270 154.999 42 
62'OCO 18.570 150.002 43 

SURFAer INTrR[[PT FOR SEGHT 1 . 9'409 

SEG 7STARr TSTART ZEND TE'ID CDND {> DeON GI1AOIUn ~ S.C. .. FI. ~ DHI=" T Ar 100'1 KM 
1 10-000 10-900 30'000 13·720 3.898 0.000 143,060 19.i\1.,. 5·!"?7 0.99·i ;>3.734 1,33;> 

SF.:G lSTARr TSTAIH ZEND TE'IO eOND & oCON G1AOIErJT I:. c;.D. ~.F ' .. 1; DHF T AT 1001'1 KI1 .. 30-000 131.720 32-000 141.520 1.394 0.000 400,14 /, C).r.C(1 0;;:''5'7 0.991 41.73:> 0,496 

st::G lSTARr TSTART ZEND TEND Cf)"lO I:. DCctJ Gn.AiJIE·'r I> B'C. HFI. f. DHF T Ar 100H KH 
3 32-000 14.520 34·000 14.SHO 18.571 0.000 30,029 11.C'CC 5.517 0.993 16.56? /,,209 

SEG zsTARr TSTART ZEND TENI'l Cfllo;D (> DCCtl G'HOIEtJT I:. S.C. Hr L ,; [)HI=' T AT 100t1 KM 
It 34 'OOi'l 14.580 1t6.000 16.000 4.641 0.000 120,163 1'l.511 5.517 0.99 _i ?2.48'1 1. 5 77 

SEG 7.STARr rsTAIH ZEND rnm CO'iD 6. DCCN GfHf) I £tIT ,c; s.r. ~'F L " DHF TAT 10011 KN 
5 4th'OOO 16-000 50'000 16·300 7.41t7 0·000 741~8R <'R.?8n 5·!i'7 0.991 ?,0.044 ",503 

SEG 7STARr TSIr~RT ZEND TE";o CO~O & oe~N GRAIJIE".:T ,S s·n. f-Fl, ~ DHr:' T A. T 100M KI1 
6 50 0 000 1 .. ·300 52·000 16.9':10 1.617 0.000 344,971 0.C'CO ~·5:l'7 0.39:t 33.54<.1 0, 58 3 

SEG zSTARr TSURT ZEIlD TEND efl'~O 6- DCeN fiR Ar) I EN r 1; s·r. l'fL & OH. r AT 100M KM 
7 52-00n 16.990 62'000 18.570 3.500 0.500 158,516 5.73r. 5·577 0.99. 24.594 1,207 

PRECEEDtNG SE~MFN' USED FeR EXrRAP~LATIe~ 

OA,TA ff)~l nns WFLL AND PR~JECT # ALREADY fl~ DISK:: 

--------------------------------_.----.. ',---------- -----" .. ,,---,-----

(C~~;':2~~:-~~=_) 
r",/1 I r--..J C:.= C~ ~--'-.;) r ______ /-l F= 
c: C.:::J F':~: ;--= c_! f=-< ,,<~ -,- I C) r----..J 



.. C·· 

Dept:l (Hi) ----f 

o - 62 

L 1 '1'1 in l.eX; r C L(),: 

Tuscarora - 4 
~ 

Total depth - 62 meters 
Completely dry 

DESCEIP'l'IO['! 
----------------~ -----_ ..... -------_._.----

Brmvn-red clay ~vith pebbles of various volcanics, 
sandstone and siltstone. 

I 

-,' 
" . , 
• j 



·"TUSCARORA. NV 
5 KM"NW SPANISH RANCH N.lAT 41.465, W.lONC 116.151 

PROJ. 860 WELL 7 21 04 78 TEMPERATURE' 
5 10 1 S 20 2S 30 3S 40 

o-l~------~I~------~I~-------LI----~---LI ________ ~I ________ -LI ________ ~ll ______ ___ 

(0~"' 

C\.l 
C) 

w 
C) 

U1 
C) 

II' :4.~ ... 

05 MY 78 

\--"";'";, 
, .. ~::..:!,-

.. 
+ 

.. .. .. 

.. 
... 

'11=471.1 & 30. jOC/km 
HF=34.32 & 8. 22.k:::7. 3" 

T AT 100M==S7.19°C 
l (200C) "'0.403krrl 

S.] .=10.02"C 

~9 3:::564 . 5 & 89. 90C/km 
HF=34.32 & 8.22. k=6. 0.* 

T AT 1 OOM:::63. 6SOC 
Z(200Cl=O.341km 

fJAEI OF 



/--..~, 

( , .. 
r~q~~!Cij ,L L ::11, AM" "PL.'!A.l!J>_~._l)K'L_. ' .'\ '\ 'NG[ 

PROJE CTI TUSC ARnRA, NV. 

PR 6 J wELL DA H" ~R WELL TITLE 
860 7 21 04 18 5 KH N~ SPANISH RANCH 

VCM 

38.1000 

J 9E O S TART SEG END 
1 20 . 000 30.000 
2 l o . ooo 32~000 
3 l ~ . Ooo 5 0!000 

PRECEE OI~ G CO~OuCTIVITY USED 
• •• PQEVI eU S SEGMEN T USED TO 

4; 5 0 . 000 54.000 
5 5 4. 000 56. 0 00 

XCii 
1,'2000 

N'L~T W.LOI'<4 
41.4h54 116 ' 1512 

CONOTVTY 5 STD DEV. 
0'0:)0 a.ooo 
O'OJO 0.000 
6. 0 ;)0 0.500 

Tf) C,,' lPUTE OTHERS 
EXTRlPOLATE 16 DEPTH 
0'0)0 0.00f) 
0'000 0.000 

••• 

@: 
._ .. _._---------- -_._ .. _-- --_ ... _--_ ... 

EOIT l~ ~ 

DAEI OP 

ELEV 
1761.7 

TE:n"" It- LP 
0.0 C 

LI 
tl 

p ~e J ~ E LL DA H ~ YR DEP TH ,1-1 1 OEG C DE" C/KN SAMPLE f.lt:'. 
8 6 0 7 2 1 04 18 2 ' 5 00 8.920 939Q9.000 1 

3'000 9·350 B60.000 2 
3'500 9,740 7F.o.aoo 3 
4'0 0 0 10.270 1060.000 '+ 
4' 5 00 10.930 1:;l?o.000 5 
5 ' 0 0 0 11,450 1040.001 6 
5'5 0:) 12.030 11 (,0.000 1 
6'OC:) 1 2 . 28C 5('O.()CO 8 
6'500 12.1\70 tiIlO.OOO 9 

86 0 7 21 0 4 18 
7'C O-> 13.560 1379.999 10 
7'500 1'+'070 1020.000 11 
iI'OOO 14.4'+0 71,0.000 12 
8'500 14.750 6?0.001 1J 
9'000 14.950 '+00.000 1'+ 

10' 0 00 15.590 6,,0. 000 15 
11'000 16.060 4(,').998 16 
1 2 '000 16.460 39'J.9~'+ 17 
13· 000 16.780 3?o.007 18 
14'000 17.130 34').991 1 ~ 

86 0 7 21 0 4 i8 
15'000 17.520 390.000 20 
16'000 17.910 3')0.000 21 
17'000 18. 260 3"0.006 2~ 
18'001) 18. b40 31l0.005 23 
13'000 19.C"0 39'l.99!t 2 .. 
20'000 19.500 4f,{).007 25 
22'OCO 20 . 36C 4;?Q.993 26 
2 4'000 2 1. 300 470.001 27 
26'000 22 . 210 "55.002 28 
28'000 2J . 200 "95.003 29 
3D'OOO 2",210 50".997 30 

860 7 21 0 4 18 32'000 25.720 75,+.997 31 
34'000 26.660 .. 70.001 32 
J.6~0.Q_L-27! 800. __ 5.7Q •. OOQ ___ 3.3. 
38'OCO 28 . 990 595.001 3ct 
"0'000 30 .1 80 595.001 35 
42'000 311420 61'0.003 36 
44'000 32 ,67 0 61'5.000 37 

ISZ 
1 

1ST 
1 

r- · .'" 
\,~ -~-_, 2'::~~) 

() 

~"""1 I r--.I C'=-~ (:;~~=> r_..............-1 F= 
C-:-;C) ["- "':·~F·=OF::~~.-I Of'.-J 



j. ,~ .• ~: fl~t 46'000 33.770 54').996 38 '1I/:J1b 
48 -; 000----:3/t. 730 41\6; 003---3;')-- ---- ------ ---- ·_·_"·h __ ·~'_~. __ ._' •• _·· .. __ .. ~ __ • __ . 

50'000 35.460 3;,4.998 40 
860 1 21 04 18 !52'OOO 39,230 1"R5.002 41 

5"'000 410380 1074.997 42 
56-000 42,690 654.999 43 

SURFAC!E IN'ER~EPT FOR SEGMT 1 .. 10-018 

SEa lST ART TSTART ZEt.D TE"40 CO~D 6. DC·,N I}~ADIEtlT oS <;.n. I-'Ft ~ 
'1 20-000 19·500 30'000 2,..210 7.284 0.000 471.132 30.2'3. 34'3t9 

SEa ]START TSTART Z(NO TEND Co'<o & oCOtJ Gr~ADIENT & s.[1. f.FL ~ 
2 .'30'000 2 11'210 32·000 25.720 4.51t6 0.000 754,883 1').1)1)0 34·3t~ 

sEa ]STARr TsT~RT ZEND TEND CO:-.lO 6. DCc'N GRADIENT & s.n. ~FL .<; 
3 3?·, 000 25-720 50·000 35.460 6.000 0.500 56't ,I,1i3 89.93/j 34.3tQ 

PREC[EnING SEGMENf USED FoR ExTRAPOLATION 

sEa ]STARr TsTART ZE.ND TE'll) cepw ~ DC'j"l G~AiJ IE"T & ~3 • C • 11Ft & 
It 50"000 3~) '460 54·000 Itl·380 20319 0.000 1.79.722 572.76~ 3'" 34 ~ 

BEG ;rsT ART TsHRT ZEt.1) TE.t-,iO C6'<0 to oceN GR~DIE~n ~ S.r.. HL " 5 54.000 4t.380 56.000 42.690 5.249 0.000 r,5),80'} 0.CCO 34.3&9 
DATA '"R THIS WELl AND PR~JECT ~ ALREADY ON DISK!! 

~ --------

/""' 
.. 

OHI=' T AT 100!'! I<H 
8.218 57.189 0. 403 

[lIlF T AT 100M Ktl 
8.2111 71.052 0,26 3 

::JHF TAT 1 OO~I KM 
8.2111 1.3.684 0. 34 1 

o HI'" T AT 100H KM 
8.2111 109.41t7 0,1 6 1 

DliF T AT UlOH KM 
8.?1R 71.458 01 29 7 

------------------_._----------------' 

(~~~;~~ -. ~) '-------./3 I r---....J c..---=:: c.-::::-:-...,.) ~ F= 
C=: CJ r::-::{ t= 0 r=<,L:::.., -T I C) f'-..J 



( :. 
.. 

r 

0-3 I 
3 57 

J..l TriO] ,0(; rc.: UK: 

~ 

Tuscarora - 7 
Total depth - 57 meters 
Hole produces 10 gpm of 22oC(?) water at 52 meters 

fJESCRIP'l'IO('! 
----------------~ ._------------------

Gravel and cream colored clay. 

Arkosic sandstone with abundant mica, flakes. Quartz grains 
are angular to subrounded. Minor fragments of green-black chert. 

',' 

I 



(~~~ 
'\.:::::~ 

::c 
3: 

·TUSCARORA. NV 
5.4 KM NNW SPANISH RANCH 
PROJ. 860 WELL 8 21 04 78 

N.LAT 41.474~ W.LONC 116.140 

TEMPERATURE'C 
5 

a-~------~---------l---------L--------J_--------L-------~--------~ 
15 2S 35 45 SS 65 75 

I\J 
Cl 

w 
Cl 

U1 
Cl 05 MY 78 

.. . 
+ .. .. .. 

.. . 

.. 
.. 

, 
.,J;.91=671.3 & 169. SOC/ken 

HF=24.34 & g.29.k=3.~* 
T AT lOOM=88. 11°C 

Z(200C)=0.267km 
5.1. =20.84°C 

'72--17<.4 & t a l.!'l"CI!.... 
HP~4.41& 9.~9.x-5.~ 

r AT tODI1-'I4.S2'(; 
Z(2aaC)..{).3SG~ 

'7 3fTF~,f:34 4" q,~~\Y.\'iC.l. n. 

fJRE/OP 



( ., ;< A 
-Qf; QII1I:RNAL.L1_1L _MAx EX PLQRAUft Ni __ I.~c. ! .. ,_. ____ A! L !.LMl_QE . ____ ., . . ___ .. ~'.:\:;Tt. ___ __ __ . ____ ._. ____ _ __ _ 
05 MY 71 ..... _---------- --------~~--------~ 
PROJE C TI TUSCAR ft RA, NV 

PRO J WE LL DA N~ VR "ELL TITLE 
860 8 2 1 O~ i8 5.4 KN NN~ SPANISH RANCH 

J !ilEa START 
1 1 11 .0 00 

PRE CE[o J NG CfI~D II CTI 

YCN 
39.6000 

sEG END 
32 . 000 

I TV uSED 

XCN 
14·71)00 

N'LAT W.L()1I<Q 
41.4738 116'1~00 

CONJTYTY ~ STD DEY' 
3·500 0.50C 

TO c~~rUTE OT~rRS 
••• P ij E V I~US ~E .. HEN . USE/) To EXTrupaLAT£ Tl) n£pTH ••• 

2 ) ::> . 000 38 ' 000 C'O')O 0'('\00 
3 la.OoO 40 . 000 C.·OOO 0.00(1 

" lt o . OOO 4 4 . 000 O·o~:) 0 . 000 
5 .. ~. 000 lta.O OO 0'0')0 .0.000 
6 It s.OO O 50 ! 000 0'000 0·000 

EI) ITl.;~ 
D"E/DP 

ELEY 
1795·3 

PROJ 
860 

wE LL OA Nt') ¥R 

8 21 0 4 18 . 
DEPTH IMI 

1'500 
2 '0 00 
2'500 
3·000 
3'500 
'+'000 
"'500 
5'000 
5'500 
6'000 
6'500 
"00 0 
7'500 
8'0 00 
8'500 
)'000 

DEG C DF~ C/KN 
17.860 999q9.000 
8.540-186~9.969 

12.060 7140.000 
12.590 10~O.000 

SAMPLE NO. 

860 _ 8 2 1 0 4 i8 . 

860 a 21 O ~ 18 

86 0 8 2 1 0 4 18 

10'000 
11' 000 
12'000 
13'003 
1'+'1)00 
lS·000 
16' 000 

'17'000 
18'000 
19'QOO 
2 0'000 
22'000 
2 "'000 

12'920 
13.310 
14.250 
15.250 
15.680 
16.360 
17.050 
17.720 
1801 30 
18.650 
19.J70 
19.~40 
21.100 
21.910 
23'150 
2'td 10 
25 . 220 
26.320 
27. ',"0 
29.200 
32.1\':>1) 
33.1170 
3'1.310 
35.480 
3 b .830 

obO.OOO 
71'\0.000 

lR~0.001 
2000.000 
~~g.999 

1 ·~'i9. 972 
131'0.005 
1339.397 

H.?O.007 
1040.009 
1' .. ,0.002 
1139.9R4 
11,,0.00,+ 
~()9.998 

124001)06 
:159.991 

11· 1 0.001 
1100.006 
11 1 9.995 
1}f,/).010 
3649.994 
10,",C.004 

"40.002 
5Il' •• 999 
67,+.996 

2 6'000 38 . 150 660.00, 
2 ~'OOO 39.690 7,,3.997 

--------_____ ~~O_<LO ___ '.t.Q, 950 ._ . 6 30 _d).9~ 

32 '000 42.460 754.997 
3 4'000 43.350 ~45.000 
36'000 44.490 570.000 
3 8'000 45.230 370.003 

1 
2 
3 
4 
5 
6 
) 

8 
9 

10 
11 
12 
13 
1'+ 
1!> 
lb 
17 
1S 
19 
20 
21 
22 
23 
24 
2~ 

26 
21 
28 
29 
30 
31 
n 
33 
34 
35 
36 

TERptT~ LP LI JSZ 1ST 
0.0 0 0 1 1 

---~ .---------------------

.-..... _----''\ 
(.~ ... :~:~-~~-.;) 

~/1 I r · ----...J C"':"--::= (:;::.::-) r~ F= 
c.: 0 F::'~ V·= C l r.::.:~ /->0" .- I C) r-----J 

" 



40'OCO '50.340 
D t) .) t'.~ 1,\\ 

2555.000 37 '"i~ . 
Ii 2-;-0-00 --- - 52.450 1055~000--38'-----'-----"---- .. ------- .. --.-.... ---.----- -.-.--.... -------------.-------.. 

~'"OCO 531830 720.001 33 • '16'OCO 54 ... 50 Z79.999 40 
860 8 21 04 18 4S'000 54.750 150.002 41 

50'OCO 54.810 29.999 42 

SURF 1111: [ INTERrEPT F~R SEGHT 1 • 20'842 

SEG ]STARr TST*RT lEND TE"Jn CO~D 0. DCtlN fji~A~!If.t·jT t; S.f'. I"H & [)Hj;" T AT 10011 KH 
1 1S-00n 32·850 32·000 4?.460 3.500 0_500 611,281 169.5:1:> ?4.31t:=> 9.2!\') SHi.l07 0,267 

PRECE[DING SEaMEN' USED F~R EXTRAPOLATION 

SEQ ]START TsTART ZEt~O TEND Cfl'OD 0. DC'JN (iR/d)IErJT is; S.D. ... FL 5. DHF T AT 100M KM 
2 3;>'000 '12·460 38-000 45.230 5.153 0_000 472.363 101.P..~1 2'1·311;> 9.289 74.517 0. 3 66 

SEG ]START -rsURT ZfJ:D TE'lD CfI~D li. OCNl .. r~AL:IENT 1; s.c. HH l> DHF T 4T 100H I<M 
3 38'000 '~5·230 'Ie-ooo 50·3'10 0.953 0.000 255'1.68fl o.('o~ 2/0 .311;:> 9.289 203.621 01099 

SEQ 7sTARr rsURT lEND T["ID COND C. OC0r~ nrUOJE"IT ... s.o. HFL ... f)HF T AT 100M KM 
4 40'000 !50·341O It'" 000 53·890 2.7 .. 6 0.01)0 88£,.478 23r..P85 24.3"~ :3.289 103.531 0,209 

SEG zsTARr rsURT lEND TEND CO~D ~ OC(ltl G~J,)1ENT & S·C. I·Fl ~ DH!=' T AT 100H KH 
5 .. 4-00n 53.8910 48·QOO 5/o.75Q 11.32" 0.01)0 21'1. ~59 91.9?? ?/o.31i;> 9.21'1<) [.5.928 0.724 

SEG 7sTARr TsTART ZEND TEND Cfl"lD 0. DC0N GRAil tun ~ .,.D. !-FL I\; :)H~ TAT 10011 KM 
(, 48·QOo !5"·751:> 50-000 5 .... 810 81.0b2 o.O~O 3[.1.029 1).00<", 24.34/;:> 9.2d9 56.311 4,885 

DATA Ii'tll'! THIS WFL( A~D PROJECr # ALREADY fiN nISK!! 

-------------------------------------_ ... _-----_._._._-- --.. -...... -.- ---_._---_.--_._----_ .. 

( ~~:~~~~.~-:-~"<.~) 
. ,'._ .............. _--_., 

"'-..--'i I .---J C _ ~ (::2'::::> 1'-....../1 t=­
COF~F'OF~~ -. I Or----. 



( .

... 
.. 

Dcpb (m) 
---

o - 13.7 

13.7 - 50 I 

.1.1 'j'! in 1.0(: r C f/),; 

~ 

Tuscarora - 8 
Total depth - 50 meters 
Holes makes about 50 gpm of 62°C water at 47 meters -

DESCRIPTIO!-! 
----------------~ ._-----. ------_._----

Brown sandy clay. 

Rhyolite flow (?) altered in part to.a blue gray clay. 

'If 

,:; 

I 



IU~L.HKUr<H/ NV 
4.G KM SW H~T SULPHUR SPS 
PR~J. 860 WELL 13 26 8 79 

10 
o 

o ... .. 
.j. 

.. .. 
oj. 

N ... 
o 

w 
o 

U1 
o 

(]') 
o 

en 
o 

.. 

02 80 

15 20 25 30 

... 
... ... ... 

\7 1=80.0 .t 10.4OC/!(1! 

tff=S.32 .t 1. 56, ~=5. 6. 

T AT 10011=19.2SoC 

Z C200e I =2. 3S9~H 

S. 1. =11. 27'1: 

'V 2=87.4 ± 49.8°C/I(11 
HF=5.32 ± 1. 66,K=6. 1. 
T AT 100M=19.asoc 
Z l200C 1 =2. 160KI1 

73=J03.0 .t 8.7OC/r.J1 

tff=S.32 .t 1.56,K=S.2. 
T RT J 0011=20. ,,'jOe 
z C200e 1= 1. 844lUi 

9't#!15~~29.t1l~tg:~~ ~. 

~9 5=102.0 ± 22.5°C//:'11 
HF=S.32 ± 1.66,1\=5.1* 
T AT lOOM=20.42°C 
Z (200C) =1. 860/:.11 

.. 

N.LAT 41.442; W.LCJNG 116.191 

TEMPERATURE' C 
3S 40 4S 

I JJ\JG/ 



\.,-. 

L 

GE OTHE (r:· ~} LO G . AMA X EXPLOR AT ION, 
07 03 80 ·- .. 

PRO J £CT: TUSCAR OR A, NV 

INC. , A.L.LANGE 

!'~. ! .. p ~-~J -~~Ll -D~-:~-~~ ,,:,:::;. ':i l+:; uE~ 5 n T~-:------··-·· - -·· · · 
fl 6 C 13 26·· - B . 1 9 . ----.----lf~- 6-Krr···SU HOT SULPHURSPS · 

\.... •• j 

. 1 
; !---

L j"l 
YC M XC M N .L AT U. L 0 NC; 

·'-:-·-33 ~ 9 0 0il·~-7~ 90-0() -··-:-:: 41~A416-- ·11(:,.1909 
~. .. 

: j ' 'I 

l !)~' J SEG START SeG nlO·--- - CO~!DTVTY - g· · STD .. DEV. · 
'-.- ,iI 1 22.000 30. 0 00 0.000 0.000 

I;.· 2 30.00 0 6&. 0 00 . 0.000 0.000 
',.'-- - 3 613 . 000 - .. . - -- .- 76 ~ 0 00· ·-:-··---0.000-:-'---·· 0.00 0-- -~ ----

L',,' 4 76 .0 00 1A. 0 00 : O.GOO 0.000 

I:·· 5 1~ . 000 '32. 0 0 0 5.100 .. .• 0.500 , , 
,'-I F'fEC£E D ltJC, C ON DUC TI V ITY lfSED- ·TO r.Or~PLJTL···OTHEP.S . .. . 

L~;; " " PRE VIOUS S[G M[U T USE (1 T O E XTRAPOLATE TO DEPTH *** 
,--' ._ '" 
' ; ~,l- - .-- . - ----. -----. .-. - . -... --.--. --.~,7"ry-- ,----. -. - - ~.-, .-, . 

L ,., 
;.:,1 PRO J 

z .. j 86 0 
L· ·,I 

~~ 'il 
~ ... 

'- : : : ~. : 
·l ,~ 

I· · 
'. 'i 

'-.. 

e,l 
'- :' 

'J ' : 

' ~" j 
'- jlo.j 

,'J. , ,! 

'- :"1 
," 
1 

86 0 

'- i:'! H O 
" ! 

'-' 
t, • • 

:1.j-
, .. ] 

, . i'.'~' _ 
- :"" '1 

1- - .. -- .. 
" .. :,. 

~:'·' ·i 
i ~ I 

I · 1 
'''; ' , 

..... J ~ i 
.. .1 

~ 

..... 

\J £Ll DA MO ¥R DfPTH eMr ... ·· DEG C orG C/KM 
- 1 3- 2 b-- . 8 ·19 - .. - -- - - . 0.500--- 20; 4 £, 0 -99999. a a 0 --

1 . 000 17.620 -5680.001 
1 . 500 16.250 -2739.998 

. . -. - . -- . -.. - ·2 • 00 0 ;-:-'- 15 • 120 . - 22 £, 0 .002 

2 . 500 ·\ 13.970 . -2300.000 
3 . 000 ~ 13.130 -1680.000 

- -.---. ---·-·-- ··- - - - ·---·- - 3 . ·50 O---12~320----1619. 9 99 -

13 26 

13 26 

8 79 

4.000 11.650 -1340.000 
4 . 500 . 11.110 -1080.002 

. -.- -.--- 5 ·. 000 ·- ---.-·-1 a • 890 - - - 43 9 .999 

5.500 ·· 10.710 · -360.001 
6 • 0 a o· . " 1 0 • 6 5 0 - 1 1 9 • 9 9 9 

-. ---- -6.500--- 1 a ~ 900 --- · 50 o. a 00 

7.000 10.e80 -40.001 
1 . 500 10.890 20.000 
8 • 00 0 - ---· 1 0 • 91 0 ·· . - - 4 G • 0 0 1 
8.500 10.940 
9 . 00 0 11.120 

-_ ... -- ·-- -- - - 9 . 50 0 - -11 ~080 · 

59.998 
360.001 
-79.998 
1l~.999 

110.001 
1 0 . 000 11.140 

8 19 11.000 11.2~0 
- . - ·--1 2 . 000 -.. -:--··11 .390 

13iooo · 11.540 

····- 139.999 

150.000-
14.000 11.680 . 139.999 

.. - 1 5. a 0 0 - ---- 11 • 770 --:, . 9 0 • 0 0 0 

16.000 11.870 100.000 
11.000 11.920 49.999 

. ~ -.. - 1 e • 0 0 0 ·-.. -- 1 2 • 1 70 25 0 • 0 0 0 
19.00 0 12.360 210.001 

SAMPL£ 
1 ... 

2 
3 

.. 4 

5 
6 

.-·· 7 · 
I! 
9 

10 
11 
12 
13 
14 
15 
16 . 

17 
lEI 
19 
20 
21 
22 
23 
24 
25 
2 £~ 

27 
2/\ 
29 

~illf 

[OITOR 
JJ\Jr,/ Dr 

[LEV 

1691.6 

NO. 

, 
l 

ORL OA TF 
30 (, 79 

LP 
o 

Ll 
o 

IS1 
1 

1ST 

1 

G 

._._ ~ . . ____ ._h. 

" 
. . -- ._-' . . .. :' 1 

'( , 

--

J 

J ... 

..l 

J 

' ~ 

..,J 

i<. ...,J 

..... 

-' 

. / 

....., 
... . , . 

. . ---, ~ - r.: -::-·>;y/,..~~~r';'":r.;:1;;~i?; ' ';".?\~~~;r;;~f'~, .~."~~~~f.(:~ :;r~ . ·;:'·': ·W . !.:.. :: .,.', D 
' : , _':",_ . ~ "". . ,c. , _ . .., .. ~ .. 



\.. .. 

\... 860 

/",".-"-_. ,. 

f\{' 
r." ,. I 
jl ~, 

860 

,~. 86 (1 

'- .-

',-

;1' 

:,' 
I 

''''L_. 
';/'" 

~. ,'.! ..... 

i., 

,.' 

H60 

j; 
j~" '. " -;-, ,~ • " "\' 

20.000 12.550 170.000 
13 2f> 8 79 22.000 13.030 240.000 

24.000 13.190 80.000 
-_. -------.--- '--'---. 2 6"~0-O r-13-~ 350"-' B 0 .000 

13 26 

28.000 '. 13.490 70.001 
30.000 13.680 94.999 

... - ---- 3 2 • 00 0 --- 13 : 8 2 0------·-7 0 • 0 0 1 
34.000 14.000 90.000 
36.000 .14.230 115.000 

. - '--'-'--38.000 --'''''-'14.430 ---99.999 . 

819 
40~000' 14.600· 85.000 
42.000 14.180 90.000 

-44.000-'---'1'1.960--- ---90.000 
46.000 15.110 15.000 
48.000 15.300 95.000 

-.- ------- ----·50.000·---15.500-:·· 100.000 
52.000 15.630' 65.000 

. 54.000 15.190 80.000 
-- -----56.0 Oc---15 ~ 980'--'-'-95.000 

58.000 16.160 90.000 
60.00G 16.350 94.999 

1:;, 2£, - .. 8 -79 Eo 2.000 ---::--716.~) 10 -.--- 80.000 
6'1.000 16.420 -45.000 
66.000 16.910 245.001 
611 " 0 0 0'- --1 1 • 0 8 0 -- 8 lj • 999 
10.000 17.260 90.000 
72,,000 11.410 105.000 

-74.000-----17.680 '105.000 
.76.000 17.900 110.001 
7~.000 18.210 155.001 
80.000-- -'18.440--115.000 

]3 26 8 19 82.000 18.660 110.001 
84.000 18.840 89.998 

-86.000-'---19.080 -'-120.001 
H8.000 19.300 110.001 
90.000 19.490 94.999 

---- - '?2 " 000 ----- -19.600 .----. 55.000 
94.000 19.990 195.000 

30 
31 
32 
33 
34 
3!'i 
36 
31 
38 
39 
40 
4 1 
42 
43 
4'1 
45 

'46 
41 
48 
49 
50 
51 
52 
53 
5'1 
55 
56 
57 
58 
59 
60 
61 
6:> 
63 
64 
6!'i 
66 
67 

SURFACf INTERCEPT FOR S[GMT 1 =11.268 

\...-

srG ZSTAFT TSTAHT'- ZfNO'''--'--- TflJO COND 1\ 
,,-, 1 22.000 13.03,0 30.000 13 .680 6.646 

11 

,-. SEG ZSTART 
2 30.000 

i~, ,; 

T ST AR T lfND TEND COND & 
13.680 68.000 17.080 6.01l2 

... - ---,,~ -, .. _" ----~~. 

\.... "! SfG ZSTART T ST AR T UNO TEND COIlD & 
.5 68.000 1 7. 080 ---- 76.000 - . .. 11.900 5.163 

\~ 
~., . 
, : src. lSTA":T TST4RT lENn- ... -- TfND corm . &-

4 n.ooo 
\... 1 7.900 78.000 Ifl.210 3.432 

.:: 

\.... 

'--

Af0, 
ll',;~;t r~ 

(; 

, 
( 

I. ( 
!"3; 

---,- --~ -- 1," ( 

Ci 

, 
c 

( 

( 

« 

c 

" 
( 

f 
OCON C;~~ ADI fNT &- S.o. HFU I: tHF T AT HOt' KI' 

0.000 flO.003 10.401 5.311 1.b55 19.2[:0 ~:-.359 , 
DCON C;RADIfNT &- S.D. HFU 8. GHf T AT I(:ON ~.t-' 

0.000 111.422 49.841 5.317 1.655 19.51P 2.160 • 
Dcorl GPAOIHlT & S.D. HfU 1\ ["Hf T AT 1 to M K/" c 

0.000 102.970 8.611 5.311 1.f.55 20.371 1.811'1 

I 
oeo··! C;fAOIU.IT & S.D. HFU I: r Hf T AT lCOl" ~,'" 

0.000 154.91'1 O.OOG 5.317 l.f55 21.£H 1. 251 , 
c 

€ 
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"1 
I 
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P.: 

C-" 
" ','. ,: 1·1 .' 

SfS lSTART TSTART l[ND T[ND eOND & DeON 
5--78.0 (j 0 -'-'18'~ 210'--')'2.000--'---'19 '-60 o:-~ .. · 5 .100 0.500' 

PPEC[[DING SfGMENT USEO FOR EXTR'POLATION. 

".- -. I .-- .. ~ 

"I 
I 

1 

! -
"Y. 

',vl 
'-- fs ,i 

_ :~:i 
",,,, 

... ; .. ;-~-,~, "; , ... -~ •. "'<;7:' -;' ~::"""'!-~~~""'''''-':'':'7'~''''~-;w :''""': '~,:, .. -." .. 

l 

~ 
.~'. 
; 

GPAOlfNT & S.D. HfU & CHF T AT, 100M KM 
102.0'18 -- 22.'153-- --- 5; 317 1~(55 ...... 20.itl6 -- ) .1360 .--... , 
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. ' 

Location: 4lN 5lE 24 SW 1/4 NW 1/4 N~ 1/4 

C·:· 
. . Elevation: 5550' Date Dr ill cd: 6-30-79 . 

Dep ttl (Ill) 

0-6m. 

6-l2m. 

l2-l8m. 

l8-27m. 

27-33m. 

42-54m. 
c..-

54-65m. 

65 - 78m. 

1 
78- 90m. 

( ;./: 
\ . .-., ..... 
'--

Method: Hammer/air-foam 

Descr:tptiol\ 

Alluvium. Clay, silt, sand, gravel and boulders . . Unconsolidated. 
Soil hqrizons. 

Volcanic flow~ Medium 
Aphanitic stony ground 
white and pale green. 

greenish-gray rhyodacite. Biotite minor mineral. 
mass. Considerable feldspar phenocrysts, altering 
Porphyritic . 

Light gray welded crystal tuff bearing plag., quartz ·and pyroxenes . 

Medium gray rhyodacite. Aphanitic ground mass appears stony and glassy. 
Phenocrysts of pyroxene and feldsp~r. Porphyritic. ~ 

As above, however, groundmass appearihg ex6lusively stony and color 
becoming pink and gray. Dense~ low porosity, ~bout 50% ground mass 
(as porphyritic rhyodacites above). Euhedral greenish-black pyroxene 
crystals, feldspar crystals. 

Sand and gravels of above volcanic materials. Sub-angular to sub-rounded. 
Predominantly granule size gravel and course sand. Some fine sand, little 
clay. Minor pcirtion rounded and sub-rounded sedimentary clasts . . Quartzite, 
sandstone, argillite . 

. As 33~42m, however, sedimentary clasts predominant over volcanic debris. 
Gravels up to large. pebble size. and sub-rounded. 

Sandy gravels of composition as 6-l2m; Generally granule sized, sub-angular 
to sub-round~ 

Gravelly sand of 54-65m composition, grading into a 30% sedimentary 
composition towards 78m. 

Sandy gravel of above volcanic litholog i es .. Gravel generally gr anule size and 
sub-angular to ~ngular.. Pyroxene hornblende r hyoli t e with zoned fe ldspar 
phenocrysts (calcic cor es) , darker s t onier r hyodaci t e por phyr y as pr evi ously 
described . Possible keratophyric materials contains turquo i se colored 
fe ldspar s i n s t ony pur ple gr ay ground mass. 

Expos ure to s un : good 

Vegetation : s parse grass and br us h 

Land us e: cattle and horse grazing 

o - scan: 

Ground water: driller r eports 35 ga l / min at 22m. Location about 15m. above 
Owyhee River ,~nd 135 m. lateral ly fr om it i n canyon at base 
of 20 0 slope. 

. \ 
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rUSCRRCJRR/ NV 
5.6 KM WSW HCJT SULPHUR SPS 
PROJ. 860' WELL 14 28 8 79 

10 

.. 
t 
{ 
+t 
~ .. .. ..... .. 

a .. 

N 
a 

w 
o 

U1 
a 

m 
a 

.. .. .. .. .. 
' .. .. .. 

.. 

01 02 80 

15 20 

'71 = 130. '7 ± 56. 2°CII:H 
HF=3.75 ± 2.26,1:=2.9. 
T AT lOOM=22.S5°C 
Z(200C)=1.i.!57KH 
S.1.=9.G3°C 

25 

~'\j7 2=55. i.! 1: 30. 5°CIr:.M 
HF=3.75 ± 2.26,1:=6.5* 
T AT 100M=19.07°C 
Z (200C) =3. 369KM 

30 

N.LRT 41,455; W.L~NG 116.215 

TEMPERATURE" C 
35 40 45 

JG\JJ/ OF 
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6 f O T H fRM~ l lOG, 4M AX [X PlORATION, INC., 

01 O~ 80 
PROJECT: TU SC AR OR A, NV 
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-.. -- --36 ~-3 'O OO-- ,.. --- - 4 ~' 70 0 0-- : 41. II 552 -- 116.21 Q9 " ... . . 1602.5 ' 
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1 . 000 15.360 -4439.999 
1. 500 13.470 -3779.999 
2 • 00 0---- - -- I 1 • 090 -- 4 7 (, 0 • 0 03 
2 . 500 10.830 -51 Q .997 
3 . 000 10.750 -160.000 
3 . 500 ·-·-~- - 1O.740 -· "-. -20.000 
Q. OOO ",. 10.720 -~O.OOl 
4 . 50 0 10.670 -100.002 
5 . 00 0 ---10.710 ' BO.002 " 
5 . 50 0 10.760 99.99B 
6 • 00 0 1 0 •• 700 'I 0 .0 0 1 

... _."" - . 6 . 50 0-'-' --'-10.890' " - 220.001 

l'I 2 8 8 79 

14 2& . 8 79 

7 . 00 0 10.930 79.998 
7 . 50 0 10.990 120.003 
8 . 00 0'--'- 11.020 - - 59.998 
8 . 500 11.090 139.999 
9 . 00 0 11.160 140.003 
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34 . 000 . ;. 14.08095.000 
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40 . 00 0 14.940 139.999 
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48'. OCO · 15.e60 ' 90.000 
50 ~ 006 16.010 75.000 
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... - ---- .- &6 . 0 00----17.980 -·-- --60.001 
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, . - ... -.- -- 9 1 • 0 0 0 --:- -. 1 8 • 5 7 0 '- .- --- 8 0 • 0 0 2 
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l' l"oJ l't: L : Tuscarora 
..... Hole - 860~I4·--··---

(7::,: Location: 4lN 5lE 14 SWl/4 NE i/4 NJ'l 1/4 

0-2m. 

2-l2m. 

12-42m. 

·42-90m. 

EJ cva Li (Jll: 5520' D;\ L e [) r i ll l'd : 6-30-79 
---- ._-_.- ... _---_._ .. _._.- ~ _._---

Method: rotary/air foam to 7m. 
hammer / air 'to T. D . . 

Clay, silt, sand and giavel, unconsolida~ed, high in .organic materi~l. 
Lithic ,debris rounded and a mix of sed~mentary and volcanic mate~ial. 

Silt, sand and gravels granule to small pebbles in size. Unconsolidated. 
Reworked friable white ash-fall tuff bearing biotite. 

Reworked ,.,hite tuff. Consolidated (but sub-lithified) highly friable silt, 
sand and volcanic and sedimentary lithic debris . Predominantly white 
silt ap.d sand of tuffaceous origin. " Lithic gravels include rounded 
qtzite, argillite and rhyodacitic flow rock . 

As above, however, increased amounts of sedimentary lithic gravels 
(qtzite, argillite, siltite etc.) which are rounded. Some light gray, 
rounded .gravel of siliceous crystal tuff composed of about 20% crystals, 
mostly~lagioclase feldspar. ' 80% tuffaceous material of med. sand and smaller. 
Tuffaceous silt and sand bears hornblende and pyroxene grains, also minor 
biotite content. 

42- 48m. 

48-5lm. 

5l-63m. 

63-90m. 

predominantly tuffaceous silt and sand. 

70% above material, 30% equal amounts of volcanic and 
sedimentary lithic gravels. 

same, lithic gravels predominantly sedimentary 

gravels represen t 50% of samples . Sedimentary gravels 
predominant. 50% white tuffaceous silt and sand. 

Exposure t o sun: good 

Vegeta t ion: spar se grass and br ush 

Land use: ca ttle and horse grazing 

-0 - scan: 

Gr ound water: driller reports hole making 100 gal / m'in at 40m . Located 
in Owyhee river canyon a t base of 25 ° slope 150m . from 
river. 
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N.LAT 41.473; W.L~NG 116.226 

TEMPERATURE" C 

'11=121.1.t3S.2°C/~M 
HF=4.B2 .t l.SO~K=4.0. 
or AT lOOM=21.S5°C 
Z (200C1 =1. S74KM 
S. L =9. 49°C 

2S 

~~ 3=104.3 .t 21. rC/KI1 
HF=4.B2 .t 1.S0~K=4.S* 
T AT 100M=20.9goC 
Z C200C 1 = 1 • aOgKI1 

30 35 40 

~ 
1 

° JG\JJ/ Of : 



\ ..... # • • 

'--

r. 
GfOTHfRMM~~ L OG, 4H AX EXPLORATION. INC., 
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PRO JfCT: TUSCARORA, NV 
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3 • 000 "-- '7 "11 • 670 " -1 54 0 • 0 a 1 
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20.000 " ' - 11.910 100.000 
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44~0 00 14.850 
46~000 ! 15.080 115.001 

-48.000 ··-----15.29 O ' - - 105.000 
50.000 15.~30 120.000 
52.000 15.750 110.001 
54 ·. OOO· · ·-···- 15~980··-115.000 -
56 . 000 16.410 215.000 
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0.000 121.084 35.183 4.82G 

& DeON GF~ AriIfNT 8. S.D. HFlI 8. 
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, . 
J'rllJt'(:l: Tuscarora 

. -'-Hol~-860':'15-------

C·· Location: 41N 51E 3 SE 1/4 SW 1/4 S~ 1/4 

a-lam. 

la-30m. 

30-39m. 

3t~;-.:;,~om • 
. ".','''' 

'~....r 

Jo:1CV;\UOll; 5480' 
--.-.-----.----- ... - -.- .... - . -'-_._- ... 0;\ teD r ill l't! ; 6-30':"79' 

Method: rotary/air foam 

Unconsolidated silt, sand and gravels to cobble size. 90% fine sand and 
silt,tuffaceous origin. Lithic gravels are volcanic in origin. 

Consolidated but highly friable gravelly sand and silt of tuffaceous 
origin. White color, ash and clay cement, some quartz sand. 

Poorly consolidated silt, sand and gravels of well indurated crystal tuff. 
Tuff is off-white, 50% crystals of predominantly feldspar, also hornblende 
and b~otite. Ground mass alight gray to white pumaceous ash. S9me 
feldspar altering to Christmas tree green color. Reworked tuff. 

35% sub-rounded gravel 
50% sand 
15% s:ilt 

Primary deposit of white ash fall crystal tuff. Crystals of pyroxene, 
hornblende and feldspars. Lightweight and highly porous. Friable . 

Exposure: well exposed to sun 

Vegetation: sparse grass and ,brush 

Land use: cattle .and horse grazing 

Ground water: driller reports no water lost or gained. Located in small 
valley near juncture with Owyhee river canyon, 150m. from 
Owyhee River at base of 25 0 slope. 

'0 -scan: 
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1.G KM SE SPRNISH RRNCH 
PROJ. 860 WELL 16 
5 10 15 

23 
20 

N.LRT 41. 417; W. LClNG 116. 108 

8 79 TEMPERRTURE' C 
25 30 35 40 
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~ 1=38.5 ± 24. rC/KM 
HF=O.17 ± O. 19,K=0. 4. 
r AT 100M=13.04°C 
Z C200C) =4. 961KH 
S.l. =9.1rC 

<;72=15.0 ~ 14.C"r./1lI 
i1f=O. J7 .t 0.19 . ~=1.!. 

T fiT 1001l=1l.29"" 
Z r200Cl=12 . 691~~ 

"I"'V' 3=29.4 ± 9. GOC/KM 
HF=O. 17 ± 0.19,K=0.4* 
T AT 100M=12.30°C 
Z C200C) =6. 476KH 

JG/ JJ/ OP 
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l' roJ l'C l: : Tuscarora 
--·-Hole-S60.:rb.,------

(. Location: 4lN 52E 27 NE 1/4 SE 1/4·SE -1/4 

}':lcv;ttioll: 5765' ---------_ .... _._- .-. __ ... _-

Method: rotary/mud 

Dep l'll (1,1) ----.- ------- -----r---------------------I}-~ c r .Llll.tQ!] __ _ 

I 
I 
I 

General description: Valley floor alluvium 

Unconsolidated silt, sand and gravel up to boulder size composed 
predominantly of silica. Various quartzites ranging in color from light 
silver gray to med. ,gray and light and dark banded gray, all generally fine 
grained. Dark gray siliceous mudstone (siltite?) and black chert. 

Silt and sand suspended'in dri1,.ling mud probably exist- as matrix in 
gravel·s and represent < 5% of samples. Examination of bulk cuttings 
indicates in-situ volume of sand and finer materials is not more than 
10%.. Cuttings average 2-l0mm, majority being angular to sub-angular 
gravels and brok'en up fragments of gravel and boulders. Minor percentage 
intact, rounded gravel. ' 

0-18m. 

l8-24m. 

24-96m. 

Gravels range from 2-20mm. Somewhat higher content of 
course sand and finer materials than ,in general description, 
perhaps 10%. 

Gravels and fragments 2-5mm. More complete fragmentation 
indicative of worn drill bit action as reported by 
driller. 

As general description, clasts range from 2-20mm. All 
samples uniform with respect to size distribution, 
lithology etc. 

Exposure to Sun: well exposed on valley floor. 

Vegetation: sparse grass and brush 

Land Use: cattle grazing 

-./' o -scan: 80-100 cps for cuttings (105-120 background in area) 

Ground water: water standing in hole at Sm. Driller reports no 
significant water made, some mud lost to gravels .. 

Comments: Rig shut down 14th and 15th with broken Kelly swivel. 
Water at ranch, house 200 meters from hole drawing domestic 
water from 48m. 
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LITHOLOGIC LOG 

Project: Tuscarora 
Hole 860-17 

C Location: 4lN 52E 33 NE 1/4 SE 1/4 SE 1/4 

Date Drilled: 6-18-79 
------------~--------

Elevation: 5700' 
--~~~----------------

Method: rotary/mud 

De th (ffi) Descri tion 

General Description: Valley floor alluvium 

Unconsolidated silt, sand and gravel to boulder size. Various 
quartzites, generally fine grained ranging in 'color from light 
silver gray to med. gray and light and dark gray banded appearance. 
Pale yellow~ probably silica cemented quartzite and iron stained, 
yellow-brown siltite noticed at 60m. Dark gray siliceous mudstone, 
siltite and black micro-veined dark gray and solid black cherts. 
Gravels range from 2-l4mm. 

0-27m. 

27-66m. 

66-90m. 

80% course sand or finer material, predominantly fine 
sand and silt. 20% gravel. Gravel content increases 
slightly with depth to about 30%. Clay content <10%. 

85% course sand to pebble size gravel. Gravel 2mm. and 
larger is predominant. 15% finer than course sand -
mostly silt. Little clay. 

70% course sand and finer. 30% granule to pebble size 
gravel, some clay but probably <5%. 

Exposure td sun: well exposed 

Vegetation: sparse grass and brush 

Land use: cattle 

-0 -scan: 100 cps. 

Ground Water: apparently saturated below about Sm. 
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~ 1=61. 5 ± 16. 7°C/KM 
HF=2.28 ± O. G2~K=3. 7. 
T AT 100M=15.08°C 
Z(200Cl=3.109KM 
S. T. =8. g4°C 

\7 2=41. 3 ± 10. 3°C/KI1 
HF=2.28 :t O.G2/K=5.5. 
T AT 100M=14.17°C 
Z (200C 1 =4. S96KI1 

~t;;7 3=55.9 ± 8.soC/KI1 
HF=2.2B:t 0.62/1'=4.0* 
T AT lOOM=14.S8°C 
Z (200C 1 =3.4141'11 

25 

N.lAT 41.38S} W.l~NG 116.146 

TEMPERATURE' C 
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LITHOLOGIC LOG 

Proj ec t:· Tuscarora 
--~~~~~~------------

Hole 860-18 

.( Location: 40N 52E 5 SW 1/4 SE 1/4 SE 1/4 

Elevation: 5644' 
----~~------------------

Date Drilled: 6-19-79 
--~~~~~--------------

Method: claw, rotary/mud 

De th (m) Descri tion 

0-3m. 

l8-24m. 

24- 48m. 

48-54m. 

54- 90m. 

General description: Valley floor alluvium 

Unconsolidated clay, silt, sand and gr~vel to boulder size. Various 
fine-grained quartzites and dark gray siliceous mudstone, siltite and · 
micro-veined gray chert and solid black chert as previously 
described in holes 860-16 and 860-17. Similar to these holes with 
exception that semi-consolidated sandy silt appears to be present in 
thin beds in this hole as well as existing as gravel matrix. Chunks 
up to l4mm. of this material .can be found below 3 meters. Another 
marked contrast to holes 16 and 17 is the presence of volcanic lithic 
debris as mentioned below: 

As general description but with higher clay content indicative of· soil 
horizons near surface. Clay <10%. Gravel and cuttings range from 
2-l4mm. 

60% course sand and finer material. Minor portion clay, <5%. 35-40% 
gravel, 2-l0mm. Lithology as general description. 

80% cours~ sand and finer. 20% gravels. Lithology as above, with 
exception that granules of fine-grained, silicic volcanic lithic debris 
make up minor fraction of gravels. 

60% silt, clay and fine sand. 40% course sand and gravel of which 
75%-85% is as general description and 15%-25% is volcanic lithic 
debris of rhyolitic welded· tuffs and lavas. 

80% course sand and finer. 20% gravel with ratio of sedementary 
and volcanic lithic debris as above. 

Less than 5% fine sand and finer. Predominantly a 50-50 mixture of 
course sand and gravel with ratio of sedimentary and volcanic material 
as above. 

Exposure to sun: well exposed 

Vegetation: sparse grass and brush 

Land Use: cattle grazing 

o - scan: 110 cps (background) 

Ground water: apparently saturated below 4 meters. 
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LITHOLOGIC LOG 

Project: Tuscarora 
--~~~~~----------

Hole 860-19 

' : . ," 

Location: 40N 52E 6 NW 1/4 SE 1/4 SW 1/4 

De th (m) 

a-3m. 

3-54m. 

54-90m. 

C ': G 

Elevation: 5620' Date Drilled: 6-26-79 ------------------------ ------------------------
Method: rotary/mud 

Descri tion 

General Description: Consolidated but sub-lithified highly friable light 
tan sandy silt. Highly porous • . Minor amounts 
of gravel, generally granule size, some small pebbles. 
Gravels and course sands sub-angular to sub-rounded. 
Approximately equal mixture of sedimentary and 
volcanic lithic debris as is well described in 
reports 860-20 and 21. Essentially a broad variety 
of siliceous rocks including: sandstones, siltstones, 
~ome claystone~ argillites (very siliceous), 
quartzites and siltites; rhyo-dacitic range 
volcanic flow rocks, tuffs, welded tuffs. Volcanics 
light, contain feldspar, hornblende, biotite and 
pyroxene phenocrysts. Tuffs generally white to 

. light tan, groundmass generally ash (stoney) but 
some glassy. Crystals generally feldspar, some 
quartz and lithic lapilli generally sedementary 
material in the tuffs. 

Unconsolidated clay, silt, sand and gravel up to medium sized cobbles. 
Lithology as above. Sorted as follows: 20% gravel, 20% sand, 40% silt 
and 20% clay. Soil horizons. 

Less than 5% gravel of granule size, 10% course sand, 25% fine sand, 
50% silt,lO% clay. Material large enough to describe accurately as 
general description. 

As 3-54m., very slight color difference from light tan to slightly 
darker, perhaps due to moisture content. 

Sun Exposure: good 

Vegetation: sparse grass and brush 

Land use: cattle grazing 

o-scan: 110 cps (background) 

Ground water: Driller reports no water lost or gained in significant 
amounts . Likely saturated below Sm . 1/ 4 mile f r om 
Owyhee River. 
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Location: 4lN 52E 31 

LITHO~OGIC LOG 

Project: Tuscarora 
--~H~o~1~e-n8760n-'2~0----------

NW 1/4 SE 1/4 SW 1/4 

Elevation:. 5590 l 

----~~~-------------
Date Drilled: 6-24-79 ------------------------
Method: Rotary/foam 

De th (m) Descri tion 

0-6m. 

6-9m. 

9-l2m. 

27-30m. 

General Description: Alluvial or stream terrace deposit. 

Unconsolidated silt, sand and sedementary and volcanic gravels 
from granule to large pebble in size. 'Gravels well rounded, somewhat 
elongate and flat. 

50% sedimentary debris includes wide variety of quartzites from 
well sorted very fine grained white qtzite to med. gray and Fe-stained 
moderately sorted med. grained varieties with sub-angular grains. Also 
assorted siltstones, fine grained and clean as well as slightly sandy 
varieties, light gray to orange-brown in color, also white siltstone, 
friable and apparently reworked ash or tuff. Also present are sandstones, 
fine grained and well sorted as well as moderately sorted med. grained 
varieties. Variety of grain angularities and colors. Med. to dark 
gray siltites and siliceous argillites. Gray-green and light to med. 
gray chert, some with black micro-veining. Some silty claystones. 

50% volcanic debris includes variety of lava, tuffs, ignimbrites 
and vitrophyric materials. Med. to dark gray pyroxene, hornblende 
and biotite bearing andesites. Pink and gray pyroxene bearing rhyolite, 
some aphanitic, stony groundmass. Various aphanitic lava, light to 
med. gray, some glassy. Possible latite, dacite, andesite. Lithic 
tuffs, some welded, bearing volcanic and sedimentary fragments. White 
pumaceous ash tuffs and vitric tuffs. Med. gray semi-transparent 
vitrophyre. Plag. in some lavas altering to pale green clay. Other 
feldspars altering to white clays. Lithic tuff altering orange-brown. 
Some tuffs silicified. . 

10% gravel, some up tQ 10mm. 
40% course sand 
50% finer than course sand - little clay. 

75% gravel, up to 4cm., average 8mm 
10% course sand 
15% finer than course sand, little clay. 

10% gravel, mostly granule size, some to l2mm 
10% course sand 
75% finer than course sand 

5% clay 

30% gravel, some up to 5mm 
50% course sand 
20% finer than course sand 

As 6-9m. 
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_ De th (m) 

30-36m. 

36-57m. 

LITHOLOGIC LOG 

Project: Tuscarora 
--~H"o~lre-r8~6~0~-~2~O---------

I.;ocation: 4lN 52E 31 NW 1/4 SE 1/4 SW 1/4 

Elevation: 5590' Date Drilled: 

Page 2. 

6-24-79 
--~~~---------------- ----------------------

Method: Rotary/foam 

Descri tion 

As l2-27m. 

90% equal mixture of gravel up to l4mm and course sand. 
10% o~ less finer than course sand. 

57-78.9m. 40% gravel 
40% course sand 
20% finer than course sand 

Gravel coursens towards bottom hole. from 20mm. maximum size to 5cm. 
at bottom hole. Between 57 and 78.9m. 

Exposure to sun: well exposed except late afternoon and evening -
at base of 20-30° slope rising to west, sage 
provides some shade. 

Vegetation: sparse grass and tall sage brush 

Land use: cattle grazing 

() -scan:' 125-145 cps (background) 

Ground water: Driller reported aquifer at 9m. making 5 gal/min 
and another at 50m. making about 40 gal/min. Owyhee 
river 1/8 mile to east. 
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' ,' ~~.~ Location: 4lN 52E 30 

Elevation: 5590' 

LITHOLOGIC LOG 

Project: Tuscarora 
---=Ho~1~e~8~6~0~-~27l---------

SW 1/4 NW 1/4 SW 1/4 

Date Drilled: 6-25, 26-79 
------------------------ ------------------------

Method: rotary/foam to 240' 
rotary/mud to T. D. 

De th em) Descri tion 

0-3m. 

3-6m. 

e.~-9m. 

9-l8m. 

l8-90m. 

General Description: As hole 860-20 with exception that from 75-90m. 
about 15% of sample becomes pink-broWn rhyolite 
and 10% a white ~sh tuff weathered chalkey and 
clayey. Above 75m. samples are equal mixture 
of volcanic and sedimentary materials of a wide 
variety, as hole 860-20. 

10% gravel - mostly granule size 
30% course sand 
60% finer than course sand, some organic rich brown clay indicative 

of soil horizon. 

45% gravel, granule up to 10mm 
45% c.ourse sand 
10% finer than course sand 

20% gravel, up to l4rnm 
50% course ·sand 
30% finer than course sand 

90% gravel, up to l8rnm 
10% finer than 2rnm 

70% gravel, some up to 4cm 
25% course sand 

5% finer than course sand 

Exposure to sun: Good except ~vening, located at base of 20- 30 0 slope 
1 rising to west and shaded somewhat by large sage 

brush. 

Vegetation: sparse grass and fairly thick, large brush 

?f - scan : 180 cps (background) 

Land use: cattle grazing 

Ground water: driller r eports aquifer at 9m. makes 30 gal/min. " Water 
s t ands in hole at 3 . 6m. ~vyhee River 1/4 mile to east . 
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De th (m) 

0-2m. 

2-l0m. 

10-96m. 

LITHOLOGIC LOG 

Project: Tuscarora 
Hole 860-23 

Location: 4lN 52E 11 SW 1/4 NE 1/4 NE 1/4 

Elevation: 6200' 
--~~------------------

Date Drilled: 6-2, 3-79 

I 
I 
I 

. I 
, 

------~-----------------

Method: mud 

Descri tion 

Unconsolidated silt, sand, organic rich clay and rounded quartzite 
pebbles, cobbles and small boulders. Silver gray qtzite weathering 
locally to tan, orange-brown. Colluvium. 

Silver gray quartzite gravel and boulders. Minor content quartz 
sand and granule gravel size argillite fragments. Slightly calcareous 
apparently due to calcareous argillite. 

Dark gray, sandy, calcareous argillite. Fine pyrite and pyrite veins 
in some fragments. May be interbeds of quartzite (or contamination 
from uphole). Also minor content of cememted, course qtz. arenite. 
Composition of argillite varies between more sandy and more clay rich., 

Sun Exposure: well exposed 

Vegetation: sparse grass and brush 

(( -scan: background (110 cps) 

Land use: cattle grazing 

Ground water: drilled with mud-difficult to tell. Little mud lost. 
Driller reports clay causing sticking. Expansive. 
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De th em) 

0-3m. 

3-6m. 

6-76m. 

Location: 42N 52E 

LITHOLOGIC LOG 

Project: Tuscarora 
--'H~0~1~e~8~6~0~-~25r---------

26 SE 1/4 NW 1/4 SE 1/4 

Elevation: 6300' 
--~~~-----------------

Date Drilled: 5- 30, 31 -79 

Method: mud (bentonite) 

Descri tion 

Soil horizon. Brown to black organic-rich silty, sandy clay. 
Clay "'50%. 

Light gray silty clay. Probably weathered andesite of below. 

Light to medium gray andesite lava flow. Medium grain at the top 
6 meters becoming finer grain below. Veins and fracture coatings 
of very fine grain pyrite. Medium grain variety shows black 
orthopyroxene and biotite in small amounts, < 10%. Hard and soft 
layering .5-1.5 meters thick, probably resulting from laminar flow. 
Overall rock porosity low. Sone pyrites altering to pseudomorphs 
of limonite. 

0' radiation: ~ 150 cps 

Sun exposure: bottom of NE by E trending valley. Sage & grass covering 
ground. 

Remarks: The abundance of very local surface water implies saturated 
rocks to within a half a meter of the surface. No identifiable 
aquifers or fracture zones. 
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LITHOLOGIC LOG 

Project: Tuscarora 
. Hole 860-26 

C~'.:-c Location: 42N 52E 27 NW 1/4 NE 1/4 SE 1/4 

De th (m) 

0-3m. 

3-24m. 

24-66m. 

66-69m. 

69-72m. 

72-75m. 

EE-78m. 

78-96m. 

6280' Elevation: --------------------- 5-26-79 Date Drilled: ---------------------
Method: air/foam 

Descri tion 

Unconsolidated brown-black organic rich silty clay. 

Friable, white (light brown when wet) silty fine grain quartz arenite, 
containing minor feldspar and biotite .. Quartz grains subrounded to 
subangular. 

Partially cemented gray-green siltstone and fine grain sandstone. 

Friable, white very fine grain quartz arenite and siltstone. Gray brown 
micaceous silty fine grain sandstone. 

As 66-69m. plus ~20% dark brown medium grain well cemented quartz 
arenite. 

As 69-72m. but medium grain quartz arenite to 40%. Approximately equal 
amounts of white sandstone-siltstone and gray-brown micaceous sandstone. 

Well cemented green silty claystone. Gray-green medium grain 
(glauconitic?) quartz sandstone bearing feldspar and hornblende. 

Micaceous fine grain quartz arenite and as 75-78m. 

Sun exposure: well exposed at base of North trending ridge 

Vegetation: sparse grass 

,,-scan: Background (160-180 cps) 

Remarks: Minor water blowing to surface 1.S-36m. 20-30 gpm 36m-96m. 
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LITHOLOGIC LOG 

Project: Tuscarora 
--~~~~~---------

Hole 860-27 

( ,::,:", 
. ~ Location: 42N 52E 22 SE 1/4 NE 1/4 SW 1/4 

Elevation : 6380' Date Drilled: 5- 25-79 

Depth (m) 

0-1.5m. 

1. 5-l8m. 

l8-l9.5m. 

19.5-24m. 

24-30m .. 

--------------------- -------------------------
Method: air/foam 

Description 

Unconsolidated silt, sand, and organic-rich brown-black clay. Silt 
and clay, 20%. Fine-medium, angular sand, 80%. Sand is mostly quartz. 
Soil horizons. .' 

Partially cemented green, gray-green, and gray silty claystone. And 
bro\VD fine grain quartz arenite with minor very small mafics. 

Pale pink laminated siltstone. 

Brown silty fine grain quartz sandstone. Brown micaceous fine to 
medium grain sandstone with bright red accessary mineral (oxidized 
mafic) . 

Brown, medium grain quartz sandstone bearing white, equant, subhedral 
feldspar (albitic plag). Feldspar . 25 - lmrn. Quar tz grains subrounded. 

Blue-green micaceous fine grain quartz arenite. Color seems to originate 
from grains and cementing matrix. Cement is not calcite. Gray and 
gray-green micaceous fine to medium grain sandstone with sub angular to 
subrounded grains of quartz. Coarse grain sandstone of quartz , feldspar, 
and green pyroxene (?). Approximately equal amounts of each mineral. 
Gray-black silty clay @ 42m and 95m. <5% of sample. 

Sun exposure: Well exposed 

Vegetation: Sparse grass 

(f-scan:Background (160- 180 cps) 

Remarks: Drill er r eports mi nor water blowi ng to surfac~ f rom 1 .5m to 
45m depth. Air flu i d blowing 40- 50 gpm to sur face below 
45m depth. Possibly a distinct, stratiform aquifer since 
volume of water did not incr ease with dep t h. However, all 
sands t one s wer e obse r ved to be ext remely po r ous and permeable . 
Very good aquife r s . Coarser grain varie ties bubble visib l y 
and audibly when placed in contact with water . 

I t i s pr obable tha t sedimen ts are saturated be low 1 .5m 
even t hough a significant aquifer was no t encountered until 
45m. 
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Depth (m) 

Surface-3m. 

3-9m. 

9-20m. 

20-22m. 

22-25m. 

25-52m. 

52-96m. 

- ~ .. ':'" c····· 
.; ...... ~ 

LITHOLOGIC LOG 

Project: Tuscarora 
Hole 860-28 

Location: 42N 52E 35 S center NW '1/4 NW 1/4 

Elevation: 6280 r 
--~~~-------------

Date Drilled: 6-1-79 
---------------------

Method: air 

Description 

Unconsolidated silt, sand and organic rich brown clay. Rounded quartzite 
float ranging from granules to boulders, predominantly pebbles and 
cobbles. Qtzite silver gray, weatheri~g locally to tan or orange brown. 

Friable, yellow-orange to tan sandy mudstone. Predominantly silt and 
clay, minor fraction very fine qtz sand, coarse basalt sand. Highly 
permiable. 

As above, darker orange-brown color, slightly higher clay to silt ratio. 

Friable, light tan and gray, muddy fine to medium-grain quartz 
sandstone. At least 10% clay and silt. Minor fraction coarse basalt 
sand. Permiable. 

As above, gray color, higher basalt sand to qtz sand ratio. Basalt 
sand very coarse, qtz sand fine to medium. · Minor fraction basalt 
gravel: 2-l5mm, rounded. Basalt 15% feldspar (plag) going to clay in 
aphanitic, black groundmass. Alteration to chlorite or serpentine(?). 

Sandy black basalt gravel. Coarse basalt sand, predominantly gravel 
2-l5mm., occasional coarse . pebbles up to 30mm. Plag in basalt altering 
to white clay. Alteration to chlorite or serpentine. 

Well sorted, rounded black basalt gravel 2-30mm., predominantly 
8-l6rnm. 15% plag altering to white clay. Extensive serpentinization 
or chloritization. 

Sun Exposure: well exposed 

Vegetation: sparse grass and brush 

Land Use: cattle grazing 

~ - scan: background (120 cps) 

Gr ound water: Moisture encountered fr om j ust be l ow s urface. Dr i ller 
reported tha t a t 29m . an aqui f e r was encoun t er ed which 
produc ed 30 gal . /min. This ra t e cont i nued t o total 
depth , indicating no other s ignifican t aquifers were 
pene tra ted. 
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LITHOLOGIC LOG 

Project: Tuscarora 
--~H~o~1~e~8~6~O~-~2~9---------

C' Location: 41N 52E 12 SW 1/4 NE 1/4 NE 1/4 

Depth (m) 

0-1. Sm. 

loS-12m. 

12-20m. 

20-54m. 

\ 

\,\ 
" 

Elevation: 6470' 
----------------~----

Date Drii1ed: 6-3, 4, 5, 6-79 

Method: air hammer/foam to 12m. 
bit/mud to T. D. 

Descri tion 

Unconsolidated silt sand, organic rich clay and quartzite gravel, 
generally pebbles, also cobbles and boulders up to 2m. diameter. 
Qtzite silver gray, weathered tan, ora~ge-brown. 

Partly consolidated quartz sand, argillite granules and quartzite 
grave.l and boulders. Fine to very coarse qtz. sand, fragments of sandy 
black argillite. Predominantly qtzite gravel and boulders. Qtzite 
appears white, gray and a muddy looking dark gray. 

Gray and white compositionally layered calcareous quartzite. Layering 
of clean white to light gray qtzite and dark gray, muddy qtzite bearing 
few very fine black grains and containing extremely fine grains of 
mica (possibly some pyrite). Calcium carbonate content significant. 
Some' fine dark gray veins. 

Dark gray calcareous argillite. Composition varies slightly between 
more sandy and more clay rich. Some fine veins of calcite. 

Sun Exposure: well exposed at base of 10-20° talus slope 

Vegetation: sparse grass and brush 

C)-scan: background (100-110) 

Land use: cattle grazing 

Ground water: Moisture encountered at about 1.5m. Minor water at 
12m., increased to about 30 gal/min at 15m. Mud used 
beginning at 12m. Became artesian at 4sm. throwing 
5 gal/min which increased slightly until drilling stopped 
at 54m. 

Comments: Driller felt that continued drilling could encounter higher 
pressure artesian. Hole well sealed with cement. P. V. C. 
set to 53m. 



TU5CRR(JRR .. NV 

c-' 0 

.-
o 

I\J 
o 

u.' 
o 

.c: 
o 

Ul 
o 

en 
.0 

0, 3 K M NN E EM-
pDO I "~o . !'- _,' 00 

5 10 

.. 
:t 
! 
~ 

.. " .. 

!. 
+ .. .. .. 

+ .. 

5030 
WELL 30 dB 

22 

N.L.AT 

3 79 

+ 

IS 

+ .. 
2S 

'V 1 = 133. 7 :t 26. gOC/1:11 
HF=6.39 t 2.14,1:=5.1. 
T AT 100M=22.7SoC 
Z (200C) =1. t.J26KH 
S. t. :::9. 42°C 

'V 2= 111 . -; ± 12. 3°C/I:I1 
HF=6.39 ± 2. 14,K=6. 2. 
T AT lOOM=21.32°C 
Z (200Cl =1. }OOKH 

~'V3=149.G ± 30.3°C/KH 
HF=6.39 i 2.14,K=4.S* 
T AT 100M=22.77°C 
Z (200Cl =1. 28SKI1 

. I 

4 L 4:=) 1.1 W. LeJNG 116.! 00 

TEMPERPTURE'C 
JO JS 40 

, JG\JJ/ 



L r;-
f ),i: j 

'-., [,f (!l H( f<l '~l LOC , ~ 1 1A X EXP LO it ATION. ItJC •• A.L~UqGr 

(.···~ ~o ~ [I c: ~ ~ T U !;C ~ Ii 0 RA.· ·N\i' ~:--:-:--;:--·--.-: ~-- -.... - .-- --- .. -. 
.. t .' . ,:~:~ ,r \. , . ' • . ~~' :':, .<. 

1...- .:, 

:' j f· f C J 

'-I: ' U6 0 

I:I ~ -"- .... 
,- ~ -;i 

1'31" 
I . 
j"': 

,-- ,:1 
~. 

J 

1 
2 

~. ~. ll. [; ~ ~-.o y ~ 

1\ 79 ~'. U 2 (, 

~ ... 

IJEll T I TU 
D.H KM NNE BM 6030 

'- _ .. _ .. - - · ··-·-YC'M~,....,.:T·":X·c ·t~--··· -" "N:-L '~ T 

:- I (. ~~ T t. =-.! i 

I " . C () ~ 
:>''I .CD lI 

'10.9000 '· 

~~ : r, f I;D 
~ 4.00 0 

E.'; • G 0(; 

20.10(10 ljl.4Sl? 

C(lI ,CTVlY & SID [lev. 
C.COU 0.000. 
O.OCO c.OOO 

3 1-.LO O 9 0 .0 00 4 .~'O(l ().50(j · 
F'f f C' U ' I 'o [ :" [,l 'Cl 1 lill '( USED TO rOf-lHJT [ ()TH£.R~; 

IJ .la ~.' (, 

1 I r-. • f\', <, ~, 

' . ;; ••• 0 c o V ( ' l '~, : i r. · 1~ r J T lI S tD TC, r~H~f'Cl_q F ' Tn t'!FPTH ••• 

P <OJ , r l L ('! r : U 
¥ " 

:) [1.' 1 h 0') DF.G C O[G C IV !I q. ' -Pll 
,. S (. 30 ;>f, i'o 79 n • 5 fJ Q. _ _ ._. 17 ~1& g 9999,.UGO 1 

1. 0 00 1~.~90 -~ ~ 79. 9 ~) ? 
1 . 5 l: r, 1".770 -1240.00 ;> :>, 

2 .000 13. U a -2320.000 
2. ~,(j r. 12.770 -li,P (j. 01;0 ~) 

"-. ' .... 3.' 0 G () 12.~OG -1141].000 (, 

3 .5 GfJ 11 • ~; ~. 0 .. -I 27 ·:~ .9 ~n 7 
I,. C fJ (I 1 J. 1 4 () -~, ;' o. (; (l 0 I , 

'--- 4 .~Or. 10.nc -74(!.1;0 ;> " 
5 .0(00 10. 213 0 -')p· 0 .000 10 

HC ~ f! (' ~\ 3 79 5.5C O 10. EO -;>';;~.;. 'J':i 9 I 1 

'- &.o no 9. Q !;O -;:' 'j '? 999 1 ;> 
. ~ . ~ " . • 5 0 0 9~:,"O -~O.002 13 

7 . 00U 9.'::40 (1.00(1 1 4 
'-- ,-; 7. 5 0 0 '7 . ':i ~, 0 ;: Q .0 U 0 1 ~. 

Ii . COO 10.ul0 1 I ~: • " ) ~. I f. 

" 
!l. :.1} G IO . OhO 140.001 l'/ 

,-- ' '7.0 0 0 10.160 1 'J ') • ') '17 1 i' 
~ . 50 0 .-. }o.~.~q 300.00 :~ 1 ,. 

, ; 1 0 . (j CO l(. .,, 30 1'J9.1.J'.I7 ~J 0 
I..... " .! ), 1. 1' .., .. 

~ -I ') 1 1 . CC: 0 10. t, 00 17 G. a fif' ~ I 4 ~'. 

, I 
J ~.CC O 10.~30 2?- a .00 I 2 ;> 
i .3 . (; (I r; 11. 0 :~O 1Slg. ~JC; ~J ? ? 

'-- 1 4 . G r. G 1 1. ? 1 [) )P.O. 000 ~. Lt 

l S .O OG 11.410 2D(\.001 ~ c; 

H . GO n 1 1. '3S Q . } 3 ~I • IJ ~f'; ;~ L 

I..- 1 7. ocr, 1l.EO IbO~O(lO ~. 7 
I f: . OOC 11. (: 30 100.0 IJ G ~. f-: 
} ~J • G (1 (; 11.~30 ;, q . 'j 'i t. ~ r'J 

\., ~ O .O O[' 1 2 . o e rJ 1: O. (j c· ;> , I, 

-:bC , !. .. ' , I ' . 7"! ;;~ .OO O 12. ~H, O 1 .~ (: • 'oJ ' t C; '~. I 

'-

'--

l._ . 

r:~ 
:~·:i. ~fL} 

:: 1\] In" 
•. 1 r, \ J J / r' 1" 

a ,.v 
If :; ',: . : ' 

t \ J. 

, 
I 

H : l DATI. If' 
I" (, 7 9 I 

1I 
o 

~ 

I ~, L I ~: T 
I 1 

. .. :-:- ... ~ .~'OO; ..... #"":"":"\ . ......,. ... 'l' .. '1',.~: .... ~~~~;rvr.~~, {P. :R.; .•. . ~ .~ ::r' ~' .:~1:~~~ . .-,-a- 'TT'r· r · .. ' - #~·:-'""'_ .~ .. "": 7'".~·""":" ·,...- ...,.. . -· · ·--.. ~~~~ ... · ::'" -...... ~'f'TI~.,..r !~.,.~--:-::~ .. _"T" ............... ~ .. - __ · .... ·.· ."...· .. - · ... · .. '~ .. · .... ·•.• ...... . :- ~ -

" 

f ,. ' 

"j 

i. 

I .' 

..J 

,; 

... ~ 

..... ' 

- ; 

J 

~J 

, ) 

• t 

• 



.... -. ~ •.. ,'?c ":"I;~0~Ji~~t7T"~~-:" -r~ - • 

,'21t.000 ,"".,; 12.630 135.000 ~,2 

i,..., 

L. 

'1ffij 

r~-'--'-"-,_,_, '' ______ ..,----__ ?6 ,! ~,O,9_:_-'-r_P~!.1l9,L . ..,_P9,. 00 0 ,, ____ :3~ ... 
," ,:'" 26.000'., ,'13.1'lO ,125.000, 34 '-1_' . :3 0 • 0 0 0 ' . . 1 3 • 4 4 0 1 5 0 • II 0 0 j ~ 
1. 32.000' 13.750 1:,5.001 3( 

! -. . . _. ~'-'.- ~-.. . . . !'I 34.()00 13.'320 84.9<;19 37 
\....!; '36.000 14.140 110.001 3f: 

i" ?,8.000 __ ,, __ 14~;'>6(J 110.000 
I ~O.OOO 14.580 11 0 .001. 

\....,. !S60 30 26 H 79 42.000 H.R10 JlS.OOO 
, A/;.OUO 1'1.geO bS.OOIl 
'",'4f-.OOO "15.,'2(' 120.000 

,I' ' 
" • 1 

·'.1, 

:1; 

~: ,; 

:2" , 
l"1, 

;.:. .. ! 

';~. 

';t! 

\.., ,-, ,.j 
~ \ : ,. .. 

'-, 
',I 

t: f, L ~, (~ I.' ,~) 

~bO «(. :- f. 

g 79 

:'I 7'1 

4R.DOO 1h.47~ 125.000 
~)O.OGO 15.700 
'52~OO'O- '15."'40 
~4.000 16.120 
~.6.00(' 16.340 
t,.'\ • 0 (l 0'----- 1 6 • 5:> (j 

fO.GuO 1601iOO 
(,;>. (: U r, 
r,4 • 0 G 0 
b6.(;OC 
~8.0GC 

70.0CG 
72.0()O 
74.0UO 

"U).OOO 

ib.OOO 
80.000 

-~2~OOG 
H.OOO 
1:6.000 
en. 000 
90.000 

17.050 
17.~OO 

17.710 
18.070 

, 11.'.'170' 
18.8~,0 

19.170-
19.430 
19.720 
19.990 
20.2,,0 " 
20.~; I [] 
(~(;. 7~,fJ 

21.020 
21.270 

115.000 
120.000 
'jO.O~O 

) G 'I. 9'1':) 
)()5.QOl 
1~'~.I)r)U 

125.01}0 
125.QOn 
205.UOO 
IhO.GOO 
1 q 9. (19) 

lS0.G01 
1tO.OGO 
129.';')'.1 
145.000 
135.1)0" 
1:25.000 
135.0n(J 
l;~n.tlOl 

134.99tl 
12:'.000 

"~l'''f;([ It H>rd'i Fe':' Ui;MT-j":-S.4U , 
\.. ,., 

s:- (; 
\.., 

\..... ~,~ I.'""; 

, ' 

'-
G-

Z',T~f'T 

1 ;-'" 0 0 0 

" T '" T 
,' ...... (':; L 

/"l!CT 
(. !, .. l. L ': 

T"1 ART' 
11.410 

T Sf r? T 
17,.~120 

T~T~r.T 

17 ,';C f' 
\....- '"', f· L ( ; iLl r. '" :, i .~,: 'f" ~,T '..:"" j f) f" t!k 

,t·I' 

L 

-,·r 
L 

'-

I .... 

ZOW 
34.000 

7frlr, 
H.Oeo 

. ?rIle 

Tf tiD 
13 .'320 

Tf r:n 
17.3(; 0 

Tum 
"l.(lGC 21.27(1 
fllUFOUTJOlj 

rl)l:r. 
5.149 

CO'I\] 
f~.l~::' 

CObU 
: •• ~j 0 P 

~, 9 
4O 
'I 1 
t.2 
4 ~, 

4 'I 
4~ 
I;f, 

47 
'iB 
49 
~C 
'j 1 
~, 2 
!)3 
~J it 

'::5 
!.1f. 
57 
~8 

:9 
EO 
(, 1 

b2 
£, ~, 

(,4 

6'5 

~, 

~. 

, 
I 

[,re'! f. f, t. r I! ~·I T 
a.ODD ) .', 't" 7 1 ~ 

C r;~', (; .: 1: I '. ': 1 
~_; • f.J (: n J ~ 1 • , /'" 

ucr') f.1 !,L;,' :''[ 
1\. ~ {; C 1 ~ ',;. '" 7 '{ 

".. 
.. ~~t·· r \( :': ~ , ,.:.", ~. ; 

... 

... 

... 

, :;. [ . I-fll ~, (.-iF T t.T 110l" I'Y 
26. c 12 1:,83 ':l 2.135 22.1'15 1. 4 210 

'_~ • f ~ • i'F II ;" PHF T AT }CO ~ 1<'.' 
t;: .27 U f-..A~5 2.135 ;>1.321 1.700 

-:-.... r) ,. HlI [:HF T AT )( 0 t·· 10 
3n~H~<1 f • r ~:j 2.135 22.7(.1: 1. <: t. 5 

-.r. 



C·· .. ~. 
. -

Depth (m) 

0-3m. 

3-96m. 

LITHOLOGIC LOG 

Project: Tuscarora 
Hole 860-30 

Location: 4lN 52E 2 SW 1/4 SE 1/4 NW 1/4 

Ele~ation: 6100' 
--~~----------------

Date Drilled: 6-11, 12-79 

Method: air hammer/mud to 10m. 
rotary/mud to T. D. 

Description 

Yellow brown poorly consolidated sand, silt, clay and pebble size 
debris. Surface soil rich in organic material and lowe.r in clay 
content. 

Variously cemented fine and med. grained feldspathic sandstones, 
predominantly quartz composition. Quartz sub round to angular, plag. 
grains subhedral to rounded. Variably indurated. Light to med. gray 
color, some salt and pepper texture. Black mafics (hbd. & mica) present. 
Varying amounts of clay of which at least some is probably authigenic 
from altered feldspar. 

Euhedral calcite in veins and fracture coatings noted at 5lm., also 
pyrite coatings at various depths. Bedding evidenced by alternating 

. and repeating compositions. Micro lamination visible in finer silt . 
varieties. Sporadically distributed are black, aphanitic, (basaltic?) 
semi-rounded pebbles in well-cemented sandy mudstone. 

3-30m. 
30-96m. 

50% clay 
25% clay, variable 

Sun exposure: well exposed 

Vegetation: sparse grass, brush and broad leaf ground cover. 

a-scan: 120-140 cps (background) 

Land use: cattle grazing 

Ground water: Moisture encountered near surface. Wet sticky clay 
adhering to drill stem entire depth. Artesian 
encountered at 40m., produced 3-5 gal./min. 
Driller cemented hole from 36-48m: with 10 bags 
cement and redrilled. Water at least partially 
sealed off by cement. Caving controlled. 
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Location: 4lN 52E 

Elevation: 5880' 

LITHOLOGIC LOG 

Project: Tuscarora 
Hole 860-31 

14 NE 1/4 SW 1/4 SW 1/4 

Date Drilled: 6-13-79 
------------------------- -------------------------

Method: air hammer/mud to 10m. 
rotary/mud to T. D. 

Deth (m) Descri tion 

0-18m. 

l8-2lm. 

2l-75m. 

75-96m. 

General Description: Alluvial Fan Deposits 

Poorly consolidated silt, sand and lithic debris ranging in size 
from pebble to boulder. 90% quartzitic material of fine to medium 
grain size. Minor content silica cemented gray siltstone, some with 
siliceous veining. Possible sandy interbeds of indeterminate 
thicknesses or sand as gravel matrix. Free sand content 50%. 
Variable but generally low clay content, about 5-10%. 

As above, coarser gravels fining to-18m. 

Less gravel, higher clay content, about 50%. 

As general description 

As above, slightly more clay matrix with sand cuttings as evidenced 
by cohesive clayey cuttings. 

Exposure to sun: good, valley floor 

Vegetation: sparse grass and brush 

o -scan: 100-120 cps (background) 

Land use: cattle grazing 

Ground water: water standing in hole at 4.5m., probably saturated 
below 4.5m. 

Comments: Probably McAffe Quartzite and/or Jacks Peak 
(Valmy Group, Churkin and Kay, 1967.) 
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De th (m) 

o - 8m 

8 - 9m 

9 - 45m 

4S - 72m 

LITHOLOG1C LOG 

Project: ____ ~8~6~O~-~3~5~ __________ _ 

Location; 42N, 52E" swl:t~ SWl:t f SWl:t( Sec. 29 

Elevation: 6060 
----~~~---------------

Date Drilled: 8~Cl4,15t.".·79 
------~~;--~-----------

Method: Rotary/mud 

Descri tion 

Silty tuffaceous sandstone. 80% med med. sand and finer material, 
5% clay. 

Silica cemented sand and silt size tuff fragments generally angular and 
subangular. 5% quartz. 5% pebble size rounded lithic fragments. 

Same as above, with exception that 30% of sand size material is a dark 
gray, feldspar bearing glassy matrixed volcanic rock rather than various 
tuff fragments. 

Same, ratio of tuffaceous material to dark gray vitrophyric material varies 
between. 80/20 and 50/50. 

Dark gray porphyritic volcanic rock. Contains alkali and plag. feldspar 
phenocrysts which are altered. Aphanitic ground mass. zonation is some 
plag. slightly vesicular in appearance, some devitrifying welded glass 
shards. A welded crystal tuff (?). 

Med gray/brown slightly porphyritic volcanic rock. Few altered feldspar 
phenocrysts, some are euhedral plag. Also a few mafic grains (pyroxene). 

Exposure to sun: Excellent except late afternoon and evening, and 
very early morning. 

Vegetation: grassy meadow and sage meet at drill site 

Land use: cattle and horses grazing 

Groundwater: Artesian at 78m. flowing at 15 gal/min or less. 

Comments: Lost a little circulation fluid constantly while drilling. 

, 
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LITHOLOGIC LOG 
.. 

Proj ec t : __ T_u_s_c_a_ro_r_a ____ _ 

" 

J 860-36 

(~- Location: 42N 52E Sec. 29, NW,NE,NW 

De th (m) 

o - 51 

51 - 60 

60 - 66 

66 - 75 

75 - TO 

Elevation :-.-:6:..=2.::.2;;:,.0 _I ______ _ Date Drilled: 8-18-79 -----------------
Method: Rotary/mud 

Descri tion 

Devitrified crystal tuff. Decomposing. Clayey ~eldspars, tiny mafics. 
r,lass shards and quartz. Predominantly clay. 

. Essentially same, less devitrified. Numerous welded glass shards, 
clayey feldspar crystals and quartz. 

Light gray devitrified crystal tuff, decomposing. Mostly clay. 
Crystals of quartz, feldspar, small mafics. Similar to 0 - 5lm. 

Very competant, glassy gray welded crystal tuff. Fine grained. 
Not devitrified. Large zoned feldspars, centers lime green clay. 

Same except color changed to light gray/brown, more quartz and 
tiny mafic crystals. 

Exposure to sun: excellent 
Vegetation: grass (meadow) 

, Land use: cattle grazing 
Groundwater: arte~ian encountered around gOm, flows 5 g.p.m. 

Well located 10m. from spring flowing 10 g.p.m. 
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LITHOLOGlC LOG 

Project: 860-37 
----~~~~--------------

~ Location: 42N 52E, Intersection Secs. 20, 21, 29, 28 

De th (m) 

o - 9m 

9 - 18m 

18 - 36m 

36 - 42m 

42 45m 

45 - 5lm 

~;J_ 57m 

57 - 60m 

60 - 69m 

69 - 90m 
T.D. 

Elevation: 6560 
--~~~-----------------

Date Drilled: __ ~8~-~(~1~9~,=2~0~)_-7~9~ ______ _ 

Method: Rotary/mud 

Descri tion 

Soil, regolith, tuffaceous sediments. Sedimentary material 20-40% clay 
contains remnant tuff fragments which contain feldspar, some quartz and 
unaltered biotite. 

Tuffaceous sediments partially weathered. 20-30% clay. Appearance of 
some dark gray aphanitic lithic fragments too small to identify. 

Greenish gray tuff, higher clay content, 50%. Dark gray, more competent 
lithic material still present in minor amounts. 

Greenish gray fine grained crystal tuff. 74% finer than med. sand. 
Feldspar crystals, numerous fine mafics. 

Same with 40% med. sand or finer. 20% total sample is clay. 

Same with 60% med sand or finer, 30% sample clay. 

Same, 75% silt and clay. 

Light greenish gray crystal tuff, decrease in small mafic grains, 
50% of sample is clay and silt. 

Fine grained, tan colored tuff. No mafics, no crystals visible. 
70% finer than med sand, most of the fines are clay size. 

Same lith as above, 75% samples clay 
A highly altered tan colored tuff. 

Exposure to sun - excellent 

Vegetation - Sage 

Land use - Cattle grazing 

Comments - Lost 100% circulation at 4.5m 
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39 - TO 

LITHOLOGlC LOG 

Project: Tuscarora 
860-38 

Location: 42N 52E Sec. 28, NW,NW,NE 

Elevation: 6380· 
----~~------------

Date Drilled: 8-22-79 ----------------------
Method: Rotary, mud 

Descri tion 

Highly devitrified crystal tuff. Predominantly clay, decomposing. 
Some green coloration. Crystals of quartz, tiny mafics, clayey feldspar. 

Brown volcanoclastic sediments. S~bangular and subrounded quartz, 
silt and clay. Tiny mafic crystals. Not well lithified. 

White and pale gray-qreen crystal tuff. Oevitrified. Clayey feldspar 
crystals, aligned biotite flakes, some quartz. 

Crystal tuff. 
but still competant. 

Large crystals of biotite, quartz, feldspar. Oevitrifyinq 
Some qreen coloration. 

Exposure to sune: excellent 
Vegetation: Sage 
Land use: Cattle grazinq 
Ground water: Unknown 
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C Project: TUSCfl.RORA 
Hole 860-39 

Location: 42N 51E sec. 26 
NH, i'n.J, S~~ 

Elevation: 5940' 

.... i 

Denth(m) 

0-3 

3 - 6 

6 - 9 

9 - 39 

39 - 45 

45 - 66 

66 - 81 

81 - 87 

87 - 90 

(";,' 
~-'" 

Date Drilled: Auoust 28, 1979 
I-lethod: rotary/mud 

.. __ ._-----
DescriDtion 

Soil composed of clay, silt and ro~nded granules of 
vaiAious volcanic tuffs. 

Hi9hly devitrified lioht gray cr~istal tuff. Cuttings 
clayey and decomposing. 15% small feidspar crystais 
altered to clay. Extremely smali ~afics minor portion. 

Samole 90% clay, dark 0ray. Remaining portion trans­
lucent crvstais of birefrinQent mineral, Dossiblv 
sanadine(?). Fe I" mafic crystals, probably hcrnb1ende. 

Devitrified crystal vitric tuff. Gray and orange­
brown stained. Mostly clay. Devitrified folded glass 
shards, smail clayey feldspar phenocrysts and tiny 
mafic mineral(s). 

Same as above, rear)pearance of bi~~efringent crystals 
probably uphole contamination. 

Same as 9 - 39. 

Essentially the same, silver gray color, no Fe­
staining. 

Same as above, also a highly devitrified canary 
yello'?! clayey material ~·,ith no crystals visible. 

Same as 9 - 81 with exceotion that more altered 
feldspar crystals are visible, s~al1 needle-like 
mafic' ci~ystals are also present, increasing to T.O. 

Exposure to sun: good 
Vegetation~ sparse grass and sage 
Land use: cattle grazing 
Ground I"ater: unl:nO\·:n 
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Project: TUSCARORA 
Hole 860-40 

(:'" 
.,.".-,,-

Location: 42N 51E sec 34 
NH ~ Nl~ ~ NE !4 

Elevation: 5780' 

Date Drilled~ 8-23-79 
r4ethod: rotary/mud 

Depth(m) 

0-3 

6 - 39 

39 -·57 

57 - 66 

66 - 81 

81 - 93 

DescriDtion 

Organic rich soil composed of silt and cl~y, rounded granules 
of various volcanic alluvi~l debris . . 
Light to medium gray hornblende-pyroxene crystal vitric tuff. 
20% phenocrysts of K-spar, pyroxene, plagioclase and hornblende. 
Fine grained groundmass contains welded glass shards and 
appears banded in some cuttings. Devitrification not extensive, 
however some glass and smaller square shaped feldspars altered 
to clay. Large euhedral plag. phenocrysts striated and ye11O\·, 
or orange in color, generally crystalline, some altering to 
clay. Som~ zonation apparent. Cuttings often broken with 
conchoidal fracture. Groundmass flecked with tiny mafics. 

Same as above except devitrification more extensive. Generally 
a stony looking groundmass instead of glassy. Pyroxene appears 
to be predominant mafic mineral, occurs in euhedral phenocrysts. 
Cuttings 30% white chalky devitrifying feldspar and groundmass. 
Still well lithified, not friable. 

Light gray-brol'ln crystal tuff, highly devitrified. Small 
clayey feldspars and tiny mafics present. Groundmass extensively 
altered to clay. Very crumbly. Potentially a vOlcano-clastic 
sediment composed of clay and silt sized particles and fine 
feldspars, no quartz. 

As 39 - 57m. 

Similar to 39 - 57m. with more glassy groundmass, less devitri­
fication. Not as preserved as 6 - 39m. however. 

Exposure to Sun: shaded in early morning, late eyening and 
by tall sage. 

Vegetation: tall sage 
Land use: cattle grazing 
Ground \vater: unknm·m. Site Sm. east of creek v/ith inter­
mittent flow. likely saturated below Sm. 



l' ro j ec t : __ Tusc_a_r_o_r_a ____ _ 

860-5b (offset) 

5835 Date Drilled: 6/14/78 
-----------~------

Elev,ation: ---------------------
SWSE S9 T41N R52E 

Depth (m) Description 

o - 25 Alluvium 
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LITHOLOGIC LOG 

Project: ______ 8_6_0_-_3_2 ____________ _ 

Location: 41N 52E 6 NE~~ NW~,. NE~ Method; Rotary/mud 

!t 
Elevation: 5980 ,. 

--~~~~----------------
Da te Drilled: August 9..,.10 ( 1979 

Descri tion 

Alluvium. Silty, gravelly alluvium.. upper meter a soil layer high in organic 
material. Sample appears med."gray' and white. 
55% fine sand and silt 
20% gravels, mostly granule size,. few' small pebbles 
20% course and very course sand 
5% clay or less 
Lithic components: ~ assorted tuffs .and/or water reworked tuffaceous sediments '. 

Contain quartz, feldspars, horneblende, volcanic flow rock 
and other lithic fragments. Rounded gravels of tuff altering 
lime green and rust brown., Friable and porous. 

- primary crystal lithic tuffs, well indurated, appear as 
roundded gravels. Contain euhedral feldspars, biotite, 
volcanic lithic debris (rhyolite) feldspars altering 
light pink and green. 

- sand and gravels of volcanic flow rocks, feldspars highly 
altered to green and amber minerals and clays. (Possibly 
andesites and rhyolites). 

- some dark gray, well indurated siltstone - some may contain 
pyrite. 

Predominantly clay. LIght battleship gray, green tint apparent when wet. Easily 
pressed between the fingers. A few small black pyroxene grains are visible, 
also extremely small clear to slightly green or pink tinted sphericle grains. 
Some gray glassy material - possible volcanic lithic debris. This material is 
highly altered and decomposed. 

Possibly was a primary crystal lithic tuff. May have been sediments of reworked 
tuff of same description or lithics present may be sand from other volcanic 
materials. 

Predominantly loosely cemented sand. Greenish-gray appearance, distinct green 
color when wet. Probable celadinite mineralization. Sub angular and sub- r ound 
course sand and very fine gravel, possible of andesite (?) Dark gray, fine 
grained glassy matrixed volcanic flow rock containing altered euhedral feldspars 
generally appearing green in color. Very porous. 

Probably re- worked tuff , could be primary deposit. Light gray , ver y friable 
and porous, light weight. Contains a few biot ite, possibly pyroxene grains . 
Some rounded fine grained, sand size, glassy , dark gray volcanic lithic debris. 
Could be pr imary crystal, lithic tuf f not well indurated. More l i kely 
lithics represent sand in a clayey, silty sediment, poorly indurated of 
predominantly tuffaceous orig i n . 



LITHOLOG1C LOG 

project: ______ 8_6_0_-__ 32 _________ C_o_n_t_i_nued 

r: .. ~~ .... , 

Elevation: Date Drilled: 

De th (m) 

42 - 53m 

53 - 55.5 

55.5 - 67.5 

67.5 - 81m 

RI - 84 
0;~9 
84 - 135m 

135 - 312m 
T.D. 

-------------------------- --------------------------

Descri tion 

Similar to 25-30m. Finer cuttings. May represent a poorly cemented 
deposit of sand or may have been a volcanic flow, highly altered and easily 
pulverized by bit. Drilled very easily. More clay 'and silt present than in 25-3 
perhaps 20% clay and silt . 

Similar to 30-42m. At least 25% clay, small portion sand. 

Highly altered volcanic flow rock. Celandinite alteration . Some devitrified 
pumaceous material. Rounded gravels of aphanitic dark gray volcanic 
rock- small percentage. Majority of cuttings high in feldspar phenocrysts. 

Similar to 30-42m and 53-55 . Sm. Light gray probably reworked crystal lithic 
tuff or possibly primary tuff. Dark gray glassy rounded sand about 10%. 
Some tiny black mineral grains. Green alteration. Some quartz sand. 
Devitrified ash in tuff is predominantly chalky clay. 

vfuite, low in clay, better lithified and cleaner tuff, probably primary 
deposit. Some tiny black mafics. No sand or lithic debris. 

As 30- 42m, 53-S5.5m and 67.5-8lm. Somewhat higher content of altered, 
sand size volcanic lithic debris. 

Primary deposit of crystal tuff. Celadinite mineralization. Somewhat 
friable but lithifi ed and brittle compared to other tuffaceous deposits 
of shallower dept hs. Tiny black mafics visible, feldspars, some quartz . 
Primarily ash matrix. 

Sun Exposure - excel lent , ver y well expos ed 

Vegetation - sparse grass and brush 

Land use - cattle 

.Groundwater - nearby surface seeps producing bog like conditions. 

Comments -

Water standing i n hole at 2m. No significant drilling 
fl uid gained or l ost while dr illing 

Exceptionally fast and easy drilling. 
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LITHOLOGIC LOG 

Projeet: ____ H_o_l_e __ 8_6_0_-_J_3 ________ __ 

C.f:) 
Location; 41N,. 52E~ SE~~ NW~r SW~fo Sec. 4 

De th (m) 

o ..,. 3 m 

3 - 6 m 

6 - 24m 

24 - 27m 

27 - 48m 

57m 

57 - 63m 

63 - 66m 

66 -. 84m 

84 - 90% 

90 - 96m 

96 - 99m 

99 - 108m 

108 - 165m 

165 - 177m 

G~ - 180m 

5880 ~ Date Drilled: 
----~------------------

Method; Air to 8 t 5m rotary/mud to T. D !. 

Deseri tion 

Float (. soil regolith 
..,.. crystal tuff 
-.: lithic tuff 
~ volca~o~clastic sandstone 
'<:- white',' well indurated tuff bearing mafic crystals 

I . 

Light gray, fine grained partially altered tuff. 30-50% clay. 

75% brown clay. (Mont.?) Lithic content appears same as above ~ more 
extensively altered to clay. 

Essentially same, appearance of lithic fragments of various tuffs (about 10% 
sample). Possibly contamination from uphole. Still 75% brown clay. 

Same as 3-6m. 

Med. gray, med. grained crystal tuff. 
phenocrysts, small mafics (biotite) 

50% or more crystals. Feldspar 

Same as 3-6m and' 27-48m. (less clay -20%) 

75% gray clay, lithic portion as above and extensively altered 
to clay, crumbly. 

Same as 3-6m and 27-48m and 57~63m (clay content 20-40%). 

Same, increase in clay to 50~70%. 

Same, reduction in clay to 10% of sample. 
l 

Same, increase in clay to 60~70%, 

Same, clay content 20-25% 

Essentially same gray tuff, however <5% clay, not very altered and 
fairly competent rock. Better cuttings reveal minor content of fledspar 
crystals, some plag., also very fine mafics. Occasional appearance of 
fine pyrite (coating or disseminated) and Fe stains (Limonite?) 

Same as 84-90m. Light gray, fine grained altered tuff 50-70% sample 
is clay. 

Same as 108-165 m. < 5% clay. 



LITHOLOGIC LOG 

Project: 860-33 - continued 
----~~~~----~--------

Elevation: Date Drilled: 

De th (m) 

180 - 189m 

189 - 201m 

201 - 222m 

222 - 228m 

228 - 300m 
T.D. 

-------------------------- --------------------------

Descri tion 

Similar to 108-165 however 50-60% clay, extensivelY altered. Crystals 

still visible in lithic fragments. Small mafics (biotite), small feldspar 
grains, possible some quartz. 

Darker color, med. gray tuff, 5% clay, contains some clear crystaline 
looking euhedral feldspars. Has a glassy appearance to groundmass. Little 
devitrification or alteration, 

Light to med. gray tuff, competant, little clay, minor content of tiny 
mafic grains, some Fe staining, samples pulverized by drilling. Considerable 
quantities lost circulation material in cuttings. 

Same, lighter gray color. 

Appears similar to 201 ~ 228m~ 

Difficult to evaluate as majority of cuttings are lost circulation 
materials (organic) 

Exposure to sun: Excellent 

Vegetation; Low sage 

Land use; Cattle grazing 

Groundwater; Moisture encountered by 8.5m 

Comments: Lost 100% circulation at 201m and 216m. Driller reported 
easy d~illing to 100m in a sticky clay then slower drilling 
in a more competant rock. 
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LlTIIOJ.lG rc '~OG 

Project : ___ 860-34'---___ _ 

c·····"· :, .. :~ 
, .. " 

Location: 41N, 52E, Sec. 14, NE, SW, SW 

Elevation: 5880' 
-----~:~~----.-----

Date Drilled: 9/9 - 12/79 
Method: RotarY7iiiUo·-....:..-------

~~~th (~.~)_.-_____________________ D~e~s~c~r~i~p~t~iO~t~l_' ____________________________ __ 

o - 3m 

3 - 11m 

11-3l2m 

Brown silty soil and quartzite gravel and boulders .. Small amount argillite 
and chert. . 

• 
Sand, gravel and boulders of quartzite. Minor amounts black argillite 
w/siliceous veins, chert. 

Quartzites of clean, well sorted, medium grained, rounded and sub-rounded 
varieties. 

Also some med-gray very fine grained quartzite. 

Some quartzite Fe-stained,less well sorted with fine and course grains of 
various angularity. I 

Arg~llite, dark gray/black. Siliceous micro-veins. Extremely hard and 
well indurated. 
Variations: Some cuttings lighter color-med gray, some more shaly. Some 

zones contain more chert than others - possibly chert interbeds. 
Chert content minor. 

90-180m Appearance of brownish gray siltite. Some med. gray or salt and 
pepper looking. Not extremely fine grained like argillite. 
Contains silt and sand. Extremely well indurated and hard. 

Exposure to sun: excellent 
Vegetation: sage, mostly grass (sparse) 
Land use: cattle and horses grazing 
Ground water: unknown 

Comments: near highway. 
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172=JR4.'! ! 53.C;°C/~1I 
HF=9.20 1: 2._'37,~=5.0. 

r AT JOOH=28.39°C 
Z C200Cl =1. 031~1I 

v 3:.SS. 0 • 37. g'C/ .. 
HF=9.'0 1 2.J7 •• :18.4. 
r IlT 10011=29 • .19'(. 
,C200Cl=J. !8J .. 

94=0.26 .t 16.04"C/llt 
HI'=9.20 .± 2. 37 .~=33C4. S. 
T RT ICCH=26.39"C 
Z (2COCI =612.51 hft 

. 
17 5=83." .1 38. SOC/KI1 
HF:9.20! 2.37,K=11.0. 
T AT IOOM=28.39°C 
ZC200Cl=2.192~11 

,j,.17 6= 119. C; 1: 23. ,oC/~11 
HF=9.20 1: 2.37,~=7.6~ 
T AT 100M=28. ,,9°C 
Z C200Cl =1.,596KII 
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Project: 860~4l 
----~~~~--------------

C.' Location: 41N, 52E, SE~, SWl:!-, SW~, Sec. 10 

De th em) 

o - 6m 

6 - 42m 

42 - 51m 

51 - 54m 

54 - 60m 

81 - 84m 

84 - 90m 

90 - 93m 

93 - 108m 

108 - 312m 
T.D. 

Elevation: 5920 
--~~~--------------

Date Drilled: Aug. 26-29, 79 

----~~----~--------

Descri tion 

Soil and alluvial debris, predominantly quartzite boulders and gravels 

Alluvial debris loosely cemented. Gravels and boulders of predominantly' 
clean quartzites, some dark gray and black chert. 

Essentially same however appearance of 20-40% sand size material in 
cuttings, probably represents matrix in gravels. 

Same as above however appearance of 5-10% white friable de-vitrified 
tuffaceous material, mostly course sand in size and rounded (possibly 
rounded by being washed to surface). 

As above, sand content increased to 50%. Increase in white tuffaceous 
material, probably 15% of sample. 

Same, tuffaceous material increasing to 20% of sample and some larger 
peices up to 4mm. Tuff is almost entirely altered to clay, no crystals 
evident. 

Various quartzites, no tuffaceous material, minor % chert and argillite. 

Predominantly various quartzites as above. Appearance of 10% white tuff, 
mostly altered to clay containing black mafic grains and some small 
altered feldspar crystals. Little sand size material. 

Same, clay to sand size material now 30% o~ sample. Tuff increased 
to 20% of sample. Clay perhaps 10% of total sample. 

65% dark gray material as described below. Remainder of samples continues 
to be uphole contamination of quartzite and tuff. 

Dark gray, fine grained probably silicified sandy siltstone. Some 
crystaline looking orange colored feldspar grains. Ground to sand size 
by drilling. 

Probably the eugeosynclinal "quartzite" - an immature sedirr.ent containing 
feldspars and predominantly composed of silt size quartz, having been 
subjected to high stress from deep burial and tectonic movement. Very 
hard material with a glassy look to it, probably a micaceous sheen. 

Exposure to Sun - excellent 

Vegetation - Sage - sparse 

Land Use - cattle grazing if in use. 

Comments - lost circulation oonstantly while drilling in small amounts. 
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. - LITHOLOGIC LOG 

Pro j ec t : __ ~86.;.-.O:...-_4;.;;;2_-_C;...;o:....:..n:...;:t...;.i.;.;.n.:;..ue.;;...d=-

Elevation: __________ _ Date Drilled: 
--~--------------

De th (m) 

195-222m 

222-234m 

234-249m 

249-270m 

270-522m ( D) 

G~~i 

• 

. i 

Descri tion 

Predominantly gray crystal vitric tuff bearing some biotite, extensively 
devitrified. Both competant and clayey and crumbly. ,Little reworked 
tuffaceous material. ' 

Appearance of a non-devitrified glassy biotite crystal vitric tuff, white 
in color. Some chalky devitrified tuff of same description, also gray/ 
brown clayey material of same description, possibly reworked and high in 
clay and silt content. 

White/light gray indurated biotite crystal vitric tuff devitrified to chalky 
appearance but competant. Feldspar and minor quartz visible as small 
phenocrysts. 

As above, also reworked material described in interval 117-195. 

Extremely fine cuttings show no quartz sand as evidence of reworking. 
Apparently off-white devitrified biotite crystal vitric tuff interbedded 
with some glassy non-devitrified tuff of same description and silver gray 
color. All material competant - no clayey, crumbly, highly altered tuff. 

Sun Exposure - excellent except late evening 

Vegetation - low sage and grass 

Land use - cattle 

Groundwater - drilling water lost continually while drilling 
driller suspected cold water at 30m. 

Comments drilled with water, no mud 
"harder ll drilling encountered 243 m 
Sharp rise in mud temp. between 243 and 273m . 

-
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LITHOLOGIC LOG 

Pro j ee t : ____ 8_6_0_-_4_3 ___ _ 

Eleva tion : __ --.!::.6..!..:12::.::0~_~-=_=_~ 
Location: 42N 52E Sec. 35, SE NW SW 

Date Drilled: 9/13-20/79 
Method: Rotary/Water 

Deseri tion 

soil and gravels/boulders of quartzite 

Basalt or andesite porphyry. Either a flow or welded ash flow. Med to 
dark gray with stony groundmass, 30-50% crystals of feldspar and pyroxenes. 
Minor qtz. Feldspars altered to tan, white and lime green clay. Both 
K-spar and plag. Mostly small crystals, however some large p1ag. pheno­
crysts. Some cuttings salt and pepper looking because of high content of 
tiny pyroxene crystals. Some large feldspars a~pear glassy and orange in 
co lor. . 

Essentially same, interbedded zones of high and low phenocryst content, hi and 
low lime green clay alteration of feldspars 

color change to pinkish-gray. Finer grained, essentially aphanitic and stony 
with few crystals of feldspar visible. No large orange glassy feldspar 
phenocrysts as before. ~1inor amount tiny pyroxene crystals. Some qtz. 
Little lime green clay alteration of feldspars . 

. 60-312m{TD) Dark gray and pink and gray volcanic material as previously described. Extremely 
fine cuttings. 

Generally stony aphanitic groundmass containing 30- 40% crystals of pyroxene 
and feldspar. Pyroxenes lend salt and pepper look to some cuttings, very 
small crystals . . Feldspars generally small and white (altered to clay) Some 
plag. phenocrysts large with twinning visible. P1ag. either altered to clay, 
gray and glassy looking or orange and glassy. Few lime green altered feldspars. 

Exposure to sun - excellent except early morning 

Vegetation - sage and grass 

Land use - residential area within 1/8 mile, recreat ional lodge located 
within 1/8 mile, near highway. 

Gro undwater - some water lost con t inually whil e dr illing. (water well 1/ 8 mi l e 
away produces at 70 1 (21m) water stands i n t hi s wel l at l2.5m) 
Stream located 40m f rom hol e and f lows yea r round . 
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