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TUSCARORA. NV 
4 KM WNW SPANISH RANCH 

f\) 
<::) 

w 
<::) 

PROJ. 860 WELL 3 '21 04 78 
5 

+ 

10 

. 
+ 

+. 
+ 
+ . 

+ 

1S 20 2S 

V 1::::92.1 & Sl.0°C/km 
HF::::S.36 0: 1. 14, k=S. 8. 
T AT 1 OOM::::] 9. S~C 
Z(200CJ=2.060ken 
S. 1. =10. 32°C 

'72 u 52.1 Ii lU.4"CfJ.on 
HF u S.36 & 1. 14,k"1O.3, 
T AT lUO~16.Ra'C 
i!(200C)-3.6Z0,"" 

GL04398 

N.LAT 41.435~ W.LONC 116.170 

TEMPERATURE'C 
30 3S 40 

~r::~~91s1&&1?1~:'i~fl !i &Iol!lQt1::~'llf,\\'[; 

U1 
<::) 

m 
<::) 05 MY 78 

""v 4=88. 4 & 11. SOc/ken 
HF::::5.36 0: 1. 14,k=6.0* 
T AT lOOM=19.16"[ 
l (200C J ==2. 14Skrn 

OAf/OF 



(]i.,' 
r._GEOTH!:'E'fOiAL U:>t" A~1tIX EXPLORA TIOI'I!.-.UJ.C:!L ___ ~_ .... LllAEGE 
I 05 NY 78 

I PROJEe!, i TUSC4R~Rjl, NV 

wELL TITLE I PROJ ~ELL DA H" ¥R I 1360 31 21 04 ~r2 , KM WNW SPANISH RaNCH 

YCt1 
32.8000 

J ~EG STARr SEG E~D 
1 io.ooO 32.COO 
2 J?OOO 38·000 
3 3R.OOO 40.000 
'+ ~0.000 60.000 

XCM 
10·7000 

N'LAT 
41.4354 

CO~~TVTY & SfD DEV, 
0.000 0.0""0 
0.000 0.000 
0'0'10 0.000 
6·000 0.500 

w .·LO:~G 
11601700 

EDITCla 
DAE/DP 

ELEV 
171.6·2 

PRECEEDING CO~DUCTIVITY USED 
••• p~EVrcus ~EGMENr USED To 

TO C~~PUTE eTHERS 
EXTRAPOLATE TO DEPTH ••• 

PROJ wELL DA Mel YR DEPTH (11 ) DEO C DEG C/KM SAMPLE Na, 
860 3 21 04 n 2·500 6.600 99999.000 ~ 

3'000 7.690 21-110.000 2 

\ 

3'500 8.1.90 1000.000 3 
,+'000 8.610 81,0.000 '+ 
4'500 9.060 900.000 5 

\ 

5-000 9,,,5C 7RO_OOO 6 
5-500 9.900 ~OO.OOO 7 
6'000 10.160 520.000 8 

1 - 6-500 10.490 660.000 9 

1 
7'000 10.700 4?0.00O 10 

860 3 21 04 4'8_ 7'500 10,~70 340.000 11 

1 8'000 10.990 240.000 12 
8-500 11>1 00 219.999 1:> 

I 
9'000 11.180 160.000 1'+ 

10'000 11·290 110,001 15 
11'000 11.350 5"1.999 16 

I· 12'000 11.410 60.000 17 

I 
13·000 11.480 70.000 18 
14-000 11.560 80.000 19 

I 15·000 11 • .:,40 :-0.000 20 
j 860 .. - 3 2104 ;; 8 ___ 16-000 11'750 110.001 21 

17-000 1.1 oil 5 0 99.999 22 
18-000 11.980 130.000 23 
19'000 12.240 ~60.000 24 
20-000 12.270 30_000 2" 
22'000 12.380 55.000 26 
24-000 12'020 70.000 27 
26'000 1=2.720 lOO,OOO 28 
2~'000 12,880 80_000 29 
30'000 13'050 85.000 30 

860 3 21 04 118 32-000 13.260 105.000 31 

L-
34·000 13.3'+0 40.000 32 
36'000 13.450 55.000 33 
3.8...!J)00 13 15 7 O. __ .6.o....D..O 0 3't 
40-000 13.850 140.000 35 
42-000 lit _ 050 100.000 36 
44'000 14 d~30 90.000 37 
46'000 14.'100 R5.000 38 

TEPRaT~ LP II 
0.0 C 6 

ISZ 
1 

1ST 
t 

(.: .. ~~.~~ 

.~ 

,~I r---...J( :C-~~F= 

c::: 0 F=-~ r=-:J C) r=~ A.. I I 0 r----J 



(J;:. CM 
~ ______________ ~'~:;>~~' __________ ~4~ ' O OO 1~ . 570 

50 ·-660---'1 ~. 7'+0 
",; • 0 0 0 3:1 I. /?;; ~ 
R5 .-000 --'.6------·---.- _ ,C' { ':i'... __ ... .- -. - --- .- .--

860 3 21 04 18 52 ' 0 0 0 1,+ . 920 90.000 ~l 

54 ' 000 15.090 R5.000 4 2 
56 ' 000 15 . 270 90.000 '+3 
58 ' 000 15. 1,90 110.000 4~ 
60 ' 000 15.620 1)5.000 1+5 

SURfA CE IN TERr.E PT FO R SEGM T 1 D 10.32,+ 

SEG ZS TART TSH RT ZEND TEND CEl'iD ~ 
1 1 0· 0 00 11 · 290 32 . 00') 13.2'>0 5.82'+ 

SEG 7STARr TST ':'RT ZE ND TENO C(}'JD 6-
2 3 2 ' 00 0 13· 260 38 · 000 13·570 100306 

SEG 7START TSTA RT ZEND TE'lD C5'~::l 6. 
3 38'0 0 1l 13· 570 1t 0 ' 000 13.850 3.828 

SEG ZSTARr TST ART ZE.ND TEND CeND Ii. .. 4 0'0 0 f) 13· 850 60 · 000 15.620 6.000 
PR ECEE n I NG SE GMFNf USED FOR E X TRAPEllATID~ 

DATA feR TH I S WFLC AN D PROJECT 

i 
I 
I: 
I i - .----- .. .o-

j 
I' 

I 

\ .... . ...... . 

I 
! 

$ ALn~A::lY O~ DISK ! I 

nC~rj G:1ALlIF.'~T [; S. C. PF'L: 
0.000 92.101 5').9R9 !".36,+ 

OC:JN (1'< II D I Ei.JT f:i S. C. f-F'L 
0.000 52.051 1 (l. I, 19 5·364 

DC"N GRADIE NT I'> S.I). fJFl 
0.000 1,+0.137 (l.(':OO 5'364 

oCl'lN GI~AO lENT c, S. D. pre 
0.51l0 8 ':; . ,+40 11.5513 5·3'4 

~ - .,' ----., 

(; )H,- T AT 100M KM 
1.13(, 19.:;23 ?060 

(; DH. T AT 1 OO~' Kt1 

1.136 16.797 3. 6 20 

(; Df~F' T .\T 100M KM 
1~13() ?2.25s\ 1 ,368 

r; DH. T AT 1001'1 KH 
1~'3f> 19015R ;>.145 

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

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



Tuscarora - 3 
Total depth - 61 meters 
Hole produces 10 gpm of l6°C(?) at 55 meters 

Dei> t :1._( 1_11_) __ . _____________ --'-___ l~)L::.."SClUPTI()[,! 

f ._-----------, ---

o - 3 

3 61 

Brow;t clay and gravel. 

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

t' 

I 

" , , 



TUSCARORA. NV 
3.7 KM NW SPANISH RANCH N.LAT 41.151~ W.LONG 116.153 

TEMPERATURE"C 

0-

>-' 
0 

ru 
o 

LV 
o 

Ul 
o 

PROJ. 860 WELL 4 21 04 78 
S 10 

<-

+ .. 

05 MY 78 

15 - 20 25 

'71==143.1 & 1 g. BOC/krn 
HF=S.S8 & 0.99.k=3.$ 
1 AT 1 OOM=23 . 73°( 
l (200[):::] . 332krn 
S. I. =9.4]OC 

'7 fil--;~.q;'fi. " Ql . .£J'S{br. 1-. >c flodL'Wif,1;bGtl.::c 
'fj/';:5~3f .i a:fIS~\?;iI6. b. MlioL~~HHff,'c 

94:==120.2 & 19.5o Clkrn 
HF=5.58 & 0.99.k=4.~ 
1 AT 100M==22 . 49°[ 
Z(200C)=1.577krn 

'7S.·74,~ &: 28,:J~ C!k", rAT tOon"co,o -l"e 
Hf n 5 .<;S /( O.SS.kn'/.,\ Z(200CI-<.S03h~ 

9f%~~" cP.!BJ"S{.l'r.Ei ~t n.-\)cr,~.~'iP;C 

~9 '1 = 158,5 .\ 5. '7° c/kll'l 
HF=S.SB & 0 . 99.k=3.~* 
l' AT 100M=21. S9<'C 
Z(200Cl:-c:i.20'7krn 

30 35 40 

OAe/OF 



r----, ~ 
(. . ( .... t; ~.~\$ ;S'~\~ 

r,E O_IHERt"AL u r, ,.}1' At1 I\X EXPL ORATI el N, I~~.u ___ .~!.l 'LANGE -- . _ _ .:£k'_,. _____________ __ __ _ 
0 5 MY 78 

.f") 

PRO JE eTi T U SC A R ~ R 4, NV 

PROJ WELL DA Hel YR WELL TITLE 
8 6 0 4 21 0 4 i8 3. 7 KM ~ w SPA NISH RANCH 

J 5.G STAR r 
1 10. 000 
2 :in . OnO 
3 3;:> . 000 

YCM 
35 .6 000 

SEG END 
30 . 000 
3 2.0 00 
3 ". 0 00 

1+ l4. 000 ~6 . 0 0 0 
5 46. 000 sO. OOO 
6 50 . 000 52 . 000 
7 5;:> . 000 62 . 000 

P RE C E EDl~ G C O ~ DuC'I VIT Y USED 
••• P~EVIO US ~E G M E N T USEo TO 

XC ~ 

13'0000 
N. LAT 101 . Lel r, G 
41 . "512 116'1~28 

C ~NO T V TY & STO DEV, 
O· onO O.OOn 
0.0 0 0 0 . 000 
0 ' 0 0 0 0 .000 
0 . 000 
0 · 0 0 0 

O.OOn 
0'0C)0 

0 · 000 0 .00 0 
3 ' 500 0 . 500 

TO CO MPUTE eTHERS 
EXT RAPeLATE TB ~EPTH ••• 

E[)IT J R 
Dt.E/ " P 

ELEV 
1755'& 

PR elJ wE LL nA Mel YR DEPT H ( M I DEG C DCG ClKM SAMPLE Nfl. 
86 0 4 2 1 18 0 4 2 ·5 00 60310 9 ') 9~9.000 1 

3 ' 0 0 0 7 . 370 21;>,).001 2 
3' 5 00 7 . 78 0 8?0.000 3 
"'000 8.230 ,1 0 0 . 000 '+ 
4' 5 00 1\·750 1 (, 1,0.001 5 

•... - .... - .... -- . 5 '000 9 . 270 103 '3.9 99 6 
5'500 9 .6 30 7;:> 0 . 0 00 7 
6'000 9 • ~; 5 0 640.001 8 
7 ' 000 1 0 , 440 4 g0 .000 9 
8'000 10 . 670 230.000 10 

86 0 . 4 21 0 4 ;; 8 9'000 1 0 .8 10 tl,O.OOO 11 
1 0' 0 00 1 0, 90 0 90.(100 12 
1 1 '000 11 ,0 00 fo n,OOO 1 3 
12 '000 11 .1 20 l?O. OOO lit 
1 3' 0 0 0 11 ,2 60 13'3.999 15 
14'O GO 11 . ',00 140.('\00 16 
1 5'0 0 0 1 1. t; 4 0 140.000 17 
16' 000 1~ . 6 9 0 150. 0 00 .. _. 10 
17 '0 0 0 1 1 .8 60 t 7 0 .0 0 0 19 
1!l'000 1 1. 960 J9.999 20 

8 60 1+ 21 0 4 18 1 ') '00 0 12 , 090 1:10. 0 00 21 
2 0 '0 0 0 12 . 2"0 15 0 . 0 01 22 
22 '000 12 . 550 lS5.o00 23 
2 "'000 12 .8 '1 f) ~ 4'5.000 24 
2 6'0 0 0 1301"0 1'50,000 2~ 
2 8'000 1:1 , 440 1<;0.000 26 
3 0'0 0 0 1 3 . 720 140,000 27 
3 2'000 1 ",5 20 '+(1) . 000 28 
34 '000 1" . 5 8 0 3 0 .000 29 
3 6'0 0 0 11, . 770 95 . 000 30 

Ho 't 2 1 0 4 i8 __ 3 8~Q O Q ___ 15 , C 2 0 ___ I? '5 • Q OO ___ :u 
40- 0eo 15 . 230 105.000 32 
"2 ' 000 15 , 530 15n.OOO 33 
4'+, 000 1 5 , 750 1 10.000 34 
46'0 0 0 16 . 000 1 ;>5.000 30 

TERRAI N LP Lf ISZ 1ST 
c.o 0 0 1 1 

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

C~,~,~S_Cj ~-:-j) r----,.....____l I ' -·--- _ 1 C..::~:; (~3 r'-....----1 t= 
CC·) : ~-~~F-:::c>C) ;_::~~ ---r I Qr----J 

r 
~ 
'-



~ ft " ~ ;: ~ ~~ G·; 48'000 16.190 
5 0; '00-0- - '-16.300 

94 991t 36 ,,:; \~, I!' 
_. ' - 0 -.- - ---------- --..:.?:::::::: - .-----.. ... - .. ----.-- .----.-.. -.•. - .... --.. -

55.0 0 37 
o 

-----~. ------------, 
52' 000 16 .9 9 0 345.001 36 
54'000 17.:110 If, I).004 39 
56 '00 0 17.61t0 165.001 40 

860 4 2 1 04 ' "18 5iS'000 17,960 159.996 41 
60'000 18.270 1"4.999 42 
62 ' 000 18,'570 150,002 43 

SURFAeE I NT ERrEPT FOR SEGM T 1 . 9'409 

SEG 7 S TA Rr TSTART ZEND TE"lD CONO (> DC~N 

t 1 0·00n 1 0 · 900 30 · 000 13·720 3.898 0.000 

SEG ZSTAR T TsTA RT ZEND TE"lD CONO & OCCN 
? 3 0 · nO n 1. 3 · 720 32 · 000 14.520 1.39'+ o~ooo 

SEG ZSTAR r TS TART ZEND TEND COND & DCCN 
3 32'000 1 4. 520 34 · 000 14.:;1'10 18.571 0.000 

SEG ZSTAR T TSTART ZEND TEN~ COl-.;O Go DCr.t~ 

It 34. DO" 1 4. 580 46 . 000 16.000 4.641 0.000 

SEG l START TSTART ZEND T E~J~ CO .... O (, DccrJ 
5 4 6'0C>n 16' 000 50'000 16·300 7d~7 0.000 

SEG 7 STARr TST*RT ZEND TE t.;o CONO (, DC'lN 
6 50'000 1..· 300 52 · 000 16·9<,)0 1.617 0.000 

SEG ZSTARr TSU RT ZUJD TOm CeI"JD Eo DCeN 
7 52 'OOC) 16· 990 62·000 1 8 .570 3.500 0.500 

PRECE[O %NG SE~ H F N' USED FeR EXTRAP~LATle~ 

DATA ~~R THIS WFLt AN D PR5JECT # ALREADY e~ DISK!! 

Gr-.WIE ~JT & S.C. fori, ~ 
143,(61) 19.8 1• 1• 5·':''77 

G"hDIENT 5. s.Q. foFI. " 400.1'+(, n.r-en 5.~7'7 

Gr~A ,)IE : ''T lj; s. c.. I'F I . t. 
30,029 /"!.('CC 5·517 

G'HD I F.: tJT & S·O. f.4rL F., 
120,163 11.51.1 5.57'7 

GRhr)IE~!T !; s.r. f'F L r. 
74.):{8:'1 2~·28(l S.C;:l7 

GRAI)IE"'T & s. r.. f-Fl, " 34' •• 971 0.('CO !:.5'17 

Gr<AfJ IF.Nr I) s·r. I'FL & 
158,516 ".7:1r. ~'577 

• 

OHF T AT 100~ KH 
0.99', 23.734 1· 33 ? 

OHF T AT tnOH KM 
0.991 41.733 n· 4 96 

DHF T AT 100M KH 
0.99~ 1. 6. 56? A.209 

nllF T AT 100t1 KM 
0. ~)9 .1 22. ~8 '1 1 .577 

OHF T AT 100~1 KH 
0.99:< ;>0.04'. ?503 

OHF T AT 100'1 KI1 
0.39::l 33.549 0.583 

OH. T AT 100M KM 
0.99, 24.594 1.207 

(~~~.~~==) 
f --......../I I ,----..J c.::::.-= C<,",-.-) r--..........--1 F== 
C..:: C=.J F":~: ;--= C_! F=< ./.:", I J C) r----J 



c-

Dcpb (HI) 
---I 

o - 62 

L 1 TI in J.OC; r c L()~: 

Tuscarora - 4 
,I)-

Total depth - 62 meters 
Completely dry 

LE';;;Ci,-IP'l'IOt,! 
------------------~ 

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

-----..:..' -------------

I 

',f 

" -, , 



N.LAT 41.465, W.LONC 116.151 TUSCARORA. NV 
5 KM'NW SPANISH RANCH 
PROJ. 860 WELL 7 21 04 78 TEMPERATURE "I 

(#;~0, ________ lLIO~ _______ ~LS ________ J~_O ________ ~2IS _________ 31I_o ________ ~1LS ________ J1_0 ______ __ 

) 

o 

I'J 
o 

LV 
o 

1 U1 
10 
1 

+ 

OS MY 78 

+ 
+ 

+ 

+ 
+ 

V 1 =471. 1 & 30. :JeC/krn 
HF=34.32 & B,22.k=7.~ 

l AT 1 OOM::57 . J gee 
Z (200C) :::0 A03klTl 

S. 1. =10. 02DC 

~9 3=554 . 5 & 89. 90C/krn 
HF=34.32 & B.22.k=6.Q* 

l AT ]OOM=53.6SOC 
Z(200Cl=O.341km 

fJAEI OF 



~, 

I ;; 
rl~~~~~Lji~\L L "':Y. AMA:~RAT IJ!l:'!,-)tj~U __ A'-=-.J..L":".J..I-"-A.c:N",,G,JO..E ____ _ 

I 
I PReJ,JEe!T I TUSCAReHU, NV 
I 

WELL TITLE I PRO,J ~ELl DA H~ r~ 
860 7 21 0' 78 

I 
5 KH N~ SPANISH RANCH 

I 
I 

YC~1 

38<>1000 

J aEG START SEG END 
1 20.000 30'000 
2 30.000 32~000 
3 3~.000 50.000 

PRECEEolNG CO~DUCTIYITY USED 
••• P9EYI6US SEGME~r USED TO 

4 50.000 54.000 
5 54.000 56.000 

XCM 
1,'2000 

N·LAT 
41.4('54 

Cel'Ji)TVTY /'; STD Dt=.:V. 
0'0:)0 0.000 
0'000 0.000 
6'0;)0 0.500 

T5 Crj'1P;JTE OTHERS 
EXTRiPtlLATE Ttl nEPTH 

O'OJO 0.00(') 
0'000 0.000 

W, LOt,G 
116'1512 

••• 

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

EDrTa~ TER~~I~ LP Lf ISZ 1ST 
DAEI DP 0.0 C D 1 1 

ELEV 
1761·7 

prie.J 
860 

wEl.L DA Mfl YR 
7 230 04 i18 

DEPTH (HI 
2'500 
3'000 
3'500 
4'000 
4'500 
5'000 
5'500 
6-000 
6'500 
7'G00 
7'500 
g·OOO 

DEG C DEn C/KM SA"'PLE N~. 

861) 7 21 04 18 

56!:) 7 21 04 18 

8.920 99999.(100 
9·350 860.000 
9,740 7);0.000 

10.270 1060.000 
10.930 l;l?(1.000 
11.450 30040.001 
12.030 
12.280 
12.R70 
13.560 
304·070 
14.440 

11(,0.000 
500.000 

11RO.000 
1379.999 
1020.000 

7
'
10.000 

8'500 14.750 6?0.OOl 
9'000 14.950 400.000 

10'000 15.590 640.000 
11'000 16.060 4~9.998 
12'000 16.460 399.994 
13'000 16.780 3?0.007 
14'000 17.130 349.991 
15'000 17.520 390.000 
16'000 17.910 390.000 
17'000 18.260 3~0.006 
18'000 18.640 3g0.005 
13-000 19.040 399.994 

1 
2 
3 
It 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
l:l 
20 
21 
22 
23 
2,. 

20'000 19.500 460.007 25 
22-000 20.360 .2Q.993 26 
24'000 21.300 470.001 27 
26'000 22.210 455.002 28 
28'000 23.200 495.003 29 I 30'000 24,210 504.997 30 

I 860 7 21 04 18 32'000 25.720 754.997 31 
I 34'000 26.660 470.001 32 
I..... 31>~OJL~27! 800, __ 57.QLO,OO __ 3_,,3 ______________ _ 

38'000 28.990 595.001 34 
40'000 30.180 595.001 35 
42'000 31.420 6?O.003 36 
44'000 32.670 6?5.000 37 

~:. '->-, 
II':;...:", -'"'' .')' 

... ~:.-,., .... :.......-...-..... ~ .. 

.""'." .' <: /~~ ,:1 
<';', 

~--1 I r---,J C,_.':: CC-"::3 r~-1 F-= 
C C) i-:::-;: r= G F=-=<,L:::..., I I C) r---.J 



~" 

r~' F- 2 1 0." 

r?:), 
46'000 33.770 54'J.996 38 :(i~f.; 
4"S; 6-6 o----~ '+ • 73 a - _. '+ Ii 0; a b 3 ---33---- .--- - ------. 
50 '00 0 35,460 3h4.998 ~O 
52 '000 39.230 1~R5.002 41 
54'000 41.380 1074.997 42 
56 '000 42.690 654.999 43 

SURFA e E I NT ERr. EPT FDR SEGM T 1 • 10'018 

SEG z STA Rr TsTA RT lEI'oD TE'lO C6 .... D a. DC,)N 
1. 20'0 00 1~~· 500 30 ' 000 2,+.210 7.28'+ 0.000 

SEG 7STA Rr TSTA RT Zr::ND TEND C6'JD 0; DCCHJ .. 
2 3()' 0 0 o 2 4 ' 210 32 · 000 25.720 4.511(, 0.000 

SE G 7STa Rr Ts T*RT lEND TEND C6:-';D (, DCCtJ 
3 3?' 0 0o 2 5·7 2 0 50 · 000 35 .4 60 6.:JGO 0.500 

PR ECEEnl NG SE GM ENi uSED F6R EX TRAP6LATICN 

SEG 
'+ 

7 sTa Rr ' 
50'001) 

TSTA RT 
35''+60 

lE.ND 
5'+ ' Oeo 

TE . .... D 
'+1 · 380 

CO .... D a. DCFjN 
20319 0.000 

SEG 7. ST ARr T sT ~ R T lEND TENO C6'JD a. DceN 
5 54.000 41·3 80 56 . 000 42.6,)0 5.2,+9 0.000 

DATA '~R THI S WELt AND PROJECT' aLREADY ON DISK!! 

----

G1 t. D! EIJT & ~.r,. 

47tl132 3n·?91 

Gr~AD tENT ~ s. n. 
75'+.883 0.1)0C 

GRADIErH ~ s.r: • 
5(,'III,)!3 8'3.934 

G~A~I~~T & S.C. 
lQ79.722 57?.7b~ 

GRt.DIUJT a. s.r.. 
65,.809 ".cco 

~ 

• 

I-FL & DHF T AT 100~ KM 
3'+'3t9 8.2t8 570189 0,'+03 

f.FL ,. uHF T AT 100H Kri 
34 .:H" 8,218 77.052 0·263 

f.<FL .s; DHF T AT 1 OO~I KM 
34·349 8.218 1,3.684 0 134 1 

I'FL ~ DHF T AT 1 DOH KM 
34·3.g 8.21R 109.447 0.1 6 1 

f-FL " DHF" T AT 1:')OH KM 
3'+.3iCJ 8.?lR 7t. '+58 0. 29 7 

_ ... __ .. _-------------------_ .. 

/" ----""----_ ... \ 
\.: ' 0 . - ' .::: .:.. ;.~ - : .• ~) 

.- ......... -~--~ .. -
~-....... _.----! ! f----..J C~ c:.~_ ::-) ~ ~ 
c -: C':)i::'-·~;= 0 F=< p- -, I 0 r----J 



( '" 

" 

0-3 

3 - 57 

1.1 'l'fICl]'O(; rc L(l~: 

~ 

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

DESCIUP'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 

" 

I 



(:~~ 
:r: 
3: 

TUSCARORA. NV 
5.4 KM NNW SPANISH RANCH 
PROJ. 860 WELL 8 

I\J 
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w 
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o 05 MY 76 

. ... ... 

15 

... . 

... 

25 

... 

21 04 78 

N.LAT 41.474. N.LONC 116.140 

TEMPERATURE"C 
35 45 S5 55 75 

I I 

, 

~'7 1 =671 . 3 & 159. 5°C/krn 
HF=24.34 & 9.29.k=3.~* 

T AT 100M=86.11°C 
Z(200Cl=0.257km 

S. J. =20.84°C 

""2-172.4 ~ t01.9"CIl->n 
HF-24.31 & S.2S.k-5.2. 
r AT lOOtlp·14.S2'C 
Z(200C)..().3S6J.... 

" 3({ilJl§1: if.~ 4" Cb~~~!l.l. n. 

fJAE/OP 



(;~:; A 
-tl1;.ru:/jER"' A.L.uJ ·d " MA x ~ XPLeiR A HeN L P·!.C.! .. t_ .. __ A.·L!Lhl'LGE _'.' . . _~~·~:~t . _____ .. __ . __ .. __ . __ . , ___ ._ 

0 5 MY 7 1 

PRelJEe TI T U SC A R~R4, NV 

PRDJ WEL L DA H~ VR 
8 60 8 21 O~ .8 

J !iiEG STAR r 
1 ~8 . 00 0 

PREe n: n lNG C('I NDlJ CT! 

\oI ELL TITLE 
5 .4 KM N N~ SPANISH RANCH 

El)rTI~~ 

DhElDP 

yeM 
39.6000 

SEG END 
32 . 000 

[ TV USED 

XCM 
14·7000 

e(l~JJTVTY E. 
3 · 500 

N·l.AT W.L()~q ELEV 
41.4738 116'1~00 1795.3 

STD Dr;:V. 
0.51')0 

TO e~~PUTE OTHrRS 
.~. P~EVI~US ~Er,ME N . USEo TOE x T R '\ P (j LA T E TO nEpTH ••• 

2 
3 
4 
5 
6 

PReJ 
860 

860 . 

860 

8 6 0 

3 ;:> . 000 
38 . 00 0 
4+ 0 . 000 
_ ~ . OOO 

_ 8 . 000 

wEL L DA M~ YR 
8 2 1 04 18 

8 2 1 04 is 

8 21 04 18 

8 2 1 04 18 

3 8' 000 0 ' 0')0 O·(\()O 
40. 000 0 · 000 0 . 000 
44. 000 O · O~O 0 . 000 
48. 000 0 ' 0')0 .0 . 000 
50 · 000 0 ' 000 0 ·00 0 

DEG C DFr, C/KM DEPTY (MI 
t ' 500 
2'OCO 
2'5 00 
3 '000 
3''500 
"'1)00 
4'500 . 
5'000 

17.860 99~q9.000 

5 ' 500 
6'000 
6'500 
"000 
7 ' 5 00 
8 '0 00 
8'500 
J·ooo 

10'00 0 
11' 000 
1 2 ' 000 
13'000 
14 '00 0 
15'01)0 
16'000 
17 '00 0 
18'000 
19'000 
2(1'000 
22'000 
2'+'000 

8.54,)-18"~9.969 
12.060 7')40. noo 
12.590 10(.0.000 
12·92e> 0(,0.000 
13.310 71;0.000 
1'+.25::> 1.R1\O.OOl 
15.250 2000.000 
15.680 8~q.999 

16.3"0 1, :; 9.972 
17.05::> 131\0.005 
17,720 133"1.397 
18.130 il?O.007 
18.650 1040.009 
19.370 1 4 ',0.002 
19 .~40 1139.984 
2t.100 11(,0.00'1 
21.910 OOry .998 
23.150 1240'(.106 
2'+0110 :159.991 
25.220 11' 10.001 
26.320 1100,006 
27. ',"0 1119.995 
29.200 1"1£,1).010 
32./',c:,0 3649.994 
33.870 10;>0.004 
3'+0310 "40.002 
35 .'.80 5::j4.999 
36.830 67'+0996 

. . 

SAMPLE "le. 
1 
2 
:3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1(:) 

16 
17 
10 
19 
20 
21 
22 
23 
24 
2:; 
26 
27 
28 
29 

26 '000 38.1S0 660.1)04 30 
28'000 39 ,6 90 7h9.997 . 31 

TER~tT~ LP LI JSZ YST 
0.0 0 0 1 

-----..:..:0----. 

L--___________ ;3.~CLO O ~Q., 950 ._ H630_!..09;;. __ ~2 _. _______________ .. _______ ______ _ 
32'000 '+2.460 75,+.997 33 
34 ' 000 43.350 .45.000 34 
36'000 44,490 570.000 35 
38'000 45.230 370.003 36 

/-:-:' .. ~-:--.---~'" 
, , ' . r - . ) _ • . • ') 

\~. ~', . :,. .~'.::":---~~~~;. 
r-----.....-----l i r " ___ J C~ (~L:3 r~ J=> 
COF='~F-:::JOF=(~ -r I Of"'-...J 

I 
) 

"' 



ItO-OCO 50.3 4 0 2555.000 37 
cpc. '.%.pf ~ 

427 0-00 ---52.450 10 S 5 -. 000--38·-----·--·- ----- .. ------.~ .,._"." •... _ ....• ----- .• -----.. -.---~ --------.-
4,.,OCO 53,830 120.001 33 • 46'000 54.450 279.999 ItO 

860 8 21 0418 48'000 54.750 150.002 '+1 
50'OCO 54.810 29.999 42 

SUf(F,~eE INTERrEPT FeR SEGMT 1 .. 20'842 

SEC; 7sTARr TsT~RT ZEND TE"Jf') eO'lD I> DeaN f::i~A[) IUiT & s· ~. !-'Ft & DH~ TAT 1 nOM KH 
1 18. OOn :l2·850 32·000 ,,2.460 3.500 0.500 6/1,281 169.51? ?4;.31t::> 9.2~,} ~B.107 0,2 6 7 

PRECE[oJNG SEGMEN' USED FeR EXTRAPeLATleN 

SEG 7STARr rsTART ZEt~D TEND Ctl'lD 0. DC~N (1RhDIENT is; S. D. J-.Fl; ,,; OHF T A r 100M KH 
2 3?'OOn ·~2·460 38·000 '15.230 5.153 0.000 472.363 101.8·'l1 24·34;> 9.289 74.511 0. 36 6 

SEG 7STARr TSTART ZEND TE'JD eDND 1> DCNJ Gr,AL: lENT ~ S.C. HFL & DHI=' T II T 100M KH 
3 38'00n 45·230 4C·000 50.340 0.953 0.000 2554.688 n.ron 24.:;1t;:> 9.289 203.621 0,099 

SEG 7STARr TSTART lEND TE"JO COND & (1C~I.J (l'HOfE'lT is; S ,,[,). HFL ,,; OHF T AT 1 nOM KM 
"+ 40'000 50·340 4'~' 000 53·890 2.7,+6 0.01)0 881>0478 23(,,885 24.3/;,;:> 9.289 t03.533 00209 

SEG 7STARr TsTART ZOiD TEND e~'1D I> oc()rJ G .. I.)IENT 5 s·c. HFl 5. DHI=' T 4T 100M KM 
5 44·00n 53.890 48·000 54.750 11.32'+ 0.01)0 21 't 0 9'.59 91.9?? ?/j.3";:> 9.2R'I f,5.928 0,724 

SEG 7STARr TSTART ZEND TEND Cfl'JD C. OCJN GRA\.l lENT ~ s·r, • HI. ,,; DH~' TAT 100t1 KH 
f:, 48·00n 5'1·750 50·000 54·810 81.062 o.o~O 3:).029 O.OOC 24.311? 9.259 56.311 4,885 

DA H. i7~~ THIS WFLC A~D PRflJECT # ALREADY ~N nISK!! 

I 

l --------------------------------------------_._ .. _--_.--.. --.-.----------.------.---

(~~::~::-=~~~i 
.~.- .... ~-..... --.' 

~----1 I r--.....l C ~ C:::3 ['----./1 i= 
COF--=::(F)Or=<~ II Or-----. 



Dept:) (10) 

0-13.7 

13.7 - 50 

J.,l'j'Jiill,()(;rC TlL; 

~ 

Tuscarora - 8 
Total depth - 50 meters 
Holes makes about 50 gpm of 620 C water at 47 meters 

DESCRIPTlot-! 
----------------~ ----~--------.-,---

Brown sandy clay. 

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

I 

~I 
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IU:JLHKUKH~ I\JV 
4.G KM SW H~T SULPHUR SPS 
PRClJ. 860 WELL 13 26 8 79 

10 
D 

D ... 

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

... 
... 

N ... 
D 

u) 
D 

Ul 
D 

m 
D 

6l 

~ ~j 

15 20 2S 

V 1.=80.0 .t 10. 'l°C!r.11 
HF.=5.32 ! 1.66,~.=6.6. 

T AT 100M.=19.28°C 
Z C200C 1.=2. 3S9~t1 
S. 1. '=11. 27°C 

V' 2=87.4 ± 49.8°C/KM 
HF=S.32 1 1. 66,K=6. L 
T AT 100M=19.BSoC 
Z (200C) =2. 160KM 

';7 3.=103.0 i 8. 7"c/~/1 
HF.=S.32 ! 1.66,~.=S.2. 

T AT 100M.=20.37°C 
Z C200C 1.= 1. 8ljljj(./1 

VtilJg!~~2gii J9c~J~~. 

30 

\ 
';"9 S= 102. 0 + 22. 5°C/KM 

HF=5.32 1-1. 66,K.:::5. 1* 
T AT lOOM=20.42°C 

\ 

N.LAT 4Lt..!42} W.LeJNG 116.191 

TEMPERATURE' C 
35 40 4S 

~ Llo_l __ 0_2_8_0 __ -L ________ ~+ ________ _L ________ _L ________ J_ ________ ~J_J_\_JG_I __ D_p~ 



,.,' 
GEOTHE J LOG. AMAX EXPLORATION. INC •• ' A.L.UNGE 

~- 07 03 B 0 -
PROJECT: TUSCARORA, NV :c;-,'" --.. ----.- .. -- ...... -.--.-----...:.-:..-,.-. .,..;:-..:._ ... __ ._-_ .. -.. --.. . 

I "~ ",' l __ 
PROd I"E LL 'OA HO YR·".~ ,': \JELL TI TLE 

86C 13 26 .. B 79------··lj:-6-K~r·S\:l HOT SULPHURSPS' 

'-.. , 

EDITOR 
JJ\JGI OF' 

',I 
:-1--·" 
: i ' 

YCM XCM N.LAT II.LONG ELEV 
-"'7-3:3 ;900tl~--:--7~900'0'-"--;-lf 1;4416-- '116.1909 .. '- 1691.(, 

l.. ~ \ 
'; 

J SEG ')TART S'CG END'--··-CO~IOTVTY-&STD DEV. 

1..._. 1 22.000 30.000 0.000 0.000 
2 30.000 68.000 . 0.000 0.000 
3 68.0 a 0- "'--- 76.000 7 '---0.000-;-'- 0.000-'··' -.. -. 
4 7b.OOC' 7R.000: 0.000 0.000 
5 7F.OOC 92.000 5.]00 0.500 , , 

F'FECE[DING CONDUCTIVITY USED-TO COMPUTEUTHERS 

1..... ••• PREVIOUS SEGMENT USED TO EXTRAPOLATE TO DEPTH *** 
,.,~-.. ~" ... -.-, -'-'--~~7 -},-.-'--.'::-----.-~. --;-_ .. 

'- " :,:,; PR OJ \.I ELL Dt, HO YR DEPTH (r:). DrG C DEG C/KM SAMPLE NO. 
1 7_i 

l..- . 

!-., 

1... •. 

\... 

'-~_ I 

,: .. ' 

'-

l.., 

, ' 
l.';'1 

'-t I 

l.," . 

I." 

~~ 
<1" ~ 

;'5 1 ,. , 
.",1 

\,.,.- I 

,,,., 

\." 

\." 

860 13' 26- 13 79 -.- - 0.:; a 0--- 2 0 ~ 46 0 999'3 <) .0 0 0 .. 
1.000 17.620 -5680.001 
1.500 16.250 -2739.998 

.-- _.-- .-.- 2.000·.....,.·,.-·15.120 --2260.002 
2.500 13.970 -2300.000 
3.000 13.130 -1680.000 

-~-- .- --~-----. ~·--·----~-·-···-·---3~·5 00---12.320---1619.999' 
4.000 11.650 -1340.000 
4.500 11.110 -1080.002 

--- 5. 0 0 0 ---.-~ 1 0 • 89 0 - - if 3 9 • 9 9 9 
86 Q 13 26 B 79 5.500 10.710 -360.001 

6.000 10.650 -119.999 
------6.- 5 0 0---1 0 ~ 900 -.---- 500.000 

7.000 10.8RO -40.001 
7.500 10.890 20.000 

----. 8. 000---10.91 0'- 40.001 . 
8.500 10.940 59.998 
9.000 11.120 360.001 

---'9.500-- -11. 080- .. -- -79.998 
10.000 11.140 11~.999 

B60 13 26 :B 79 11.000 11.250 110.001 
'-12 • 0 0 0" -:- 11 • 39 0-- ~ 13 9 • 9 9 9 

13'000 11.540 150.00~ 
14.000 11.680 139.999 

- 1 5. 0 0 0 ---"" 11. 77 O· :. _. 9 0 • 0 0 0 
16.000 11.870 100.000 
17.000 11.920 4 0 .999 

-. 1 e. 000 -.. 12.170 250.000 
19.000 12.380 210.001 

2 
3 

. 4' 

5 
6 
7' 
!l 
9 

10 I 

11 I 
12 
13 
14 
15 
16 . 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
211 
29 

._. --,~-- - 'j.':-:-·'·';%~~~f~·-?·:f~~'~:: :;"~~~~F<0~-~::*' '~.~~~~~fi:·??:-·:~'~~':~··1-··' , 

DRL DAlF 
30 6 79 

LP 
o 

Ll 
o 

ISZ 
1 

1ST 
1 

." J,.:-. ,_ ... ' '," ;.:. 

o 

.>-~-.-.-..:..:.. 

,,,.,, 

'ow 

~ ~ ... 
,1 

... 

J 

.J 

J 

J 

.J 

.J 

~ 4 ...." 

..... 

...,. 

-' 

.~ 

'"' 
./ 

'-' 

~ 



\. .. 

20.000 12.550 170.000 
22.000 13.030 240.000 '--

860 13 2f, B 79 
30 

24.000 13.190 80.000 
--;-:---.-- -- ... _---------2 6-; 0-0 0-· --13-; 350 ---. 8 0 .0 a 0 

31 
32 
33 
34 
35 
3& <: 

. ;1 
~ ~ 
-~-­
[I 

~ I~I 860 
'3 , 

~" 

:1 •. ' 
I, ... 

11 .,~_ 

8&0 

'-

... , 
~qj 
;)'" 

8&0 

'-. 

28.000 13.490 70.001 
30.000 13.680 94.999 

.-- -----·32.000 --13: 82 0------·7 0.001 
34.000 14.000 90.000 37 
36.000 .14.230 115.000 38 
8~OOO --·~-·14.430--99.999-···· 39 

40~000 14.600 85.000 40 
13 26 B 79 42.000 14.780 90.000 41 

. 44 • 00 0----·14 • 96 0 -·9 0 .0 0 0 . -- 4 2 
46.000 15.110 75.000 43 
48.000 15.300 95.000 44 

---·-··50.00 0·-----15.50 o-~· 100.000 45 
52.000 15.630 65.000 46 
54.000 15.790 80.000 47 

-----·-56.00 0--15 ~ 980--· ·-95.000 4 fl 
58.000 16.160 90.000 49 
60.000 16.350 94.999 
6 2 • 0 0 0 -·-"':C-,-1 6 • 5 1 0-·-· 8 0 • 0 0 0 
64.000· 16.420 -45.000 

13 2f, - g-79 
50 
51 
52 

66.000 16.910 245.001 53 
68. a 0 0----1 7.080 -_.- 84.999 54 
70.000 17.260 90.000 55 
72.000 17.470 105.000 56 

-74.000----17.680 -·-·105.000 57 
76.000 17.900 110.001 
78.000 18.210 155.C01 

58 
59 

--. 80 • 000-----18.440---11 5 • a 0 0 
82.000 18.660 110.001 13 2£, 8 79 

60 
61 

84.000 18.840 89.998 6;> 
-(',6.000-·-- -19.080·--120.001 63 
H8.000 19.300 110.001 64 
90.000 19.490 94.999 65 

. ---- 92.000 -----19. (; 00···--- 55.000 66 
94.000 19.990 195.000 67 

Sl'RFACf ItJTERCEP~' FOR SEGMTI =-11.268 

'---

SrG ZSTAFT 

\._. , 
, 1 22.000 

TST ARr- '-- ZfNO-·'---··TfllO eONO 8. 
13.030 ! 30.000 13.680 6.646 

1.. •.. :: SE G ZSI AR T 

" 2 30.000 
T ST AP T ZfNO TEND eOND & 
13.680 68.000 17.080 6.0B2 

'/.; ... - ~- -'.- ....•. -..... ~.--~ 

\._. 4' 

SEG ZSTIIRT 
3 &8.000 

TSTART ZfND TE NO COND & 
1 7 • 08 0 ----7 (, • 0 00 - ·_·1 7 • 90 0 5.163 

\.-

SfG 7ST A1n TSHRT - 7ENn- ---- TfND corm & 
" n .000 .,- 17.900 78.000 Ifl.210 3.432 

'. ~! 

\ •.. 

1...-

:~' r~.·· .. 
c 

;~ 

I, G 
----.--;> C 

c 

« 

c 

f 

fi 

c 

• ~ 

• 
• 
~ 

DeON GPADJOrT 8. S.D. HFU 1: C"HF TAT 1 (·O}' KI' 
0.000 110.003 10.407 5.317 1.655 19.2[:0 2.359 , 

DeON GRADIENT & S.D. HFlJ & CHF T AT 10 a ~1 K~ 
0.000 B7.422 49.847 5.317 1.655 19.87P 2.160 • 

oeON GP ADlf NT t. S.D. HFU & DHF T AT It" OM 1<1' 
0.000 102.970 8.677 5.317 1.e55 20.371 1.844 

c 

• 0(0'·1 Gf'ADJUiT & S.D. HFU & [HF TAT 1COf-' y, ~. 
0.000 154.919 O.OOG 5.317 1. f'.55 21.€:H 1.251 c 

c 

E 



1.... 
SFG ZSTART TSTART ZEND TEND eOND & DeON GRADTfNT & S.D. HfU & 

5- - --78.0(jO~--18·~210---;:f2.0(jO---·--·19~600:------·5.lt)0 0.500 102.048 - 22.453-- --. 5~317 

1.... PPECEEDI~G SEGMENT USED FOR EXTR'POLATION. ~~. 

, L 

1.... 

~ .. , 

~. 

\.... .. ' 

"-

'-

,-. 

I" 
" 

'-. 

'-. 

'-... ,.­
'5,1 

<i 
\...".1 

1.., 

'-... 

--.~ .. - .. -.- '?'. 

---~---~~-.~-.-. ~--.. --..., -~--.--. 

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

;' 

1 

,~ 

,;:',' 

CHF T AT, 100M KM ... 
1.E55 ·""·20.416 -.. _. 1.860···----

I, 
I',' ... 

; " 
. J 

I J 
I 

.... -_._.,.- \' 

: .I. 

'" 

'" 
J 

',Q 

.J. 

.J,. 

.J 

..) 

,J 

..J 

,J 

.J 

.J 

..:. 

.J 

J 
... -~ .. "¢;:~_ :-~-'.........o:--~ .. ~:'-:.,... .. ~?"~.".-: \--'-... ~ .. ~~~- - ~ •••• f> ~-»~"-'~~~:'-'- ....... :-- ...... , ... "".~'::!'C't."; O'4,-:f .:":<.-'r'''il' ...... y··,·;r--'':: .... , ~ "'. , .. -,"-- .. ,. ¥ •••• ~." -. "I"' ... -., ... - .•..• --~, """'>' ,~¥"I:"",~-~_ •. '~~ .... 'f'O-_. '.', 

.... ,. 



Project: TUSCARORA 
"-'Hol~-8b(FIY------

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

C
-.~-< 

'.,.' Elevation: 5550' Date Dr i11l~d: 6-30-79 . ------_._-<--_. __ .-

Method: Hammer/air-foam 

~_.:.ptll (n~1)_,_---------.----------.-.:I?5'<Rcr:LPti()ll---

0-6m. 

6-12m. 

l2-18m. 

l8-27m. 

27-33m. 

42-54m. 

54-65m. 

65-78m. 

78-90m. 

Alluvium. Clay, silt, sand, gravel and boulders. Unconsolidated. 
Soil h9rizons. 

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., quartzand< pyroxenes. 

Medium gray rhyodacite. Aphanitic ground mass appears stony anq glassy. 
Phenocrysts of pyroxene and feldspar. Porphyritic. ~< 

As above, however, groundmass appearing exclusively stony and color 
becoming pink and gray. Dense, low porosity, about 50% ground mass 
(as porphyritic rhyodacites above). Euhedral greenish-blac~ 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 portion 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 lithologies. Gravel generally granule size and 
sub-angular to angular.< Pyroxene hornblende rhyolite with zoned feldspar 
phenocrysts (calcic cores), darker stonier rhyodacite porphyry as previously 
described. Possible keratophyric materials contains turquoise colored 
feldspars in stony purple gray ground mass. 

Exposure to sun: good 

Vegetation: sparse grass and brush 

Land usc: cattle and hucHe grazing 

o -scan: 

Ground water: driller reports 15 gal/min at 22m. Location about 15m. above 
Owyhee River ,$nd 135 m. laterally from it in canyon at base 
of 20° slope. 
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TUSCRRORR? NV 
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5.G KM WSW HGT SULPHUR SPS 
PRDJ. 860 WELL 14 28 8 79 
10 

...... 
i ... ... ... ... ... ... ... ... ... 

'!;. .. 
... 
... 
... .. 
... .. 
... .. 

... 

.. 
15 20 25 

., .. 

9' 1:::130. '7 ± 56,2°C/KH 
HF:::3.75 ± 2. 26,K:::2. 9. 
rAT 100M:::22.55°C 
Z (200C) :::1. 457KH 
S.1.:::9.G3°C 

.t.9'2:::55.4.t 30.5°C/KH 
HF:::3.15 ± 2. 26,K:::6. S'tr 
T AT 100M:::19.07°C 
Z (200C) :::3. 369KH 

-z: (OJ 
ol 

107 03 80 
i 

N.LAT 

30 

41.4SS} W.L~NG 116.21S 

TEMPERATURE' C 
35 40 45 

III 
, JG\JJ/ OP . 
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GEOTHERMIL LOG. AM AX EXPLORATION, INC., 
07 03 80 
PROJECT: TUSCARO~A. NV 

.. , 
PROJ WELL DA MO YR ~ELL TITLE 

A.L.LANGE 

860 14 28 8 79 --'---'-5'; 6-Kr-rIJSIJHOT SULPHUR SP~ - -

YCM XCM N.LAT IJ.LONG 
-- --- ........ -----'-36 ;3UU U----4 ~ 70 0 0'--41.4552 --- 116.2149' 

,:\ 

J SEG STAPT S[G TNO---COnDTVTY "& STDDEV. 
20.000 50.000 0.000 0.000 

2 ~O.OOO 91.000 6.500 0.500 

@ 

EDITOR. 
JG\JJ/ Dr 

nEV 
1682.5 

'Jl PPECEEO ING CONDU:TI VITY' USED -TO-' COMPUTE OTHER S" 
*** P~EVIOUS SEGMENT USED TO EXTRAPOLATE TO DEPTH \.., .' *** to:;, 

~ '\: 

; ,; 

.;) 

.1' 

;',1 , 

.'..,. 
r: 
-
. " 

'-.. "i 
.~ ~; 

, .. (': 
IA',tl 

\ •.. 

'-, 

\., 

\.'-' 

PROJ 
El60 

B60 

clIO 0 

860 

\JELL DA MO YR DEPTH (HJ OEG C OEG C/KM 
lq 288' 79-- '" 0.500'--'''17.580 99999.000 

1.000 15.360 -4439.999 
1.500 13.470 -3779.999 
2 • 0 0 0--- ---1 1 • 0 9 0 . - 4 7 (, 0 • 0 0 3 -
2.500 10.830 -519.997 
3.000 10.750 -160.000 
3.500 '10.740 ... -- -20.000 
4.000 10.720 -40.001 
4.500 10.670 -100.002 
5.000--10.710 80.002 

14 28 8 79 5.500 10.760 99.998 
6.000 10.780 40.001 
6.500------·10.89 O' - 220.001 
7.000 10.930 79.998 
7.500 10.990 120.003 
8.000'---11.020 -- 59.998 
8.500 11.090 139.999 
9.000 11.160 140.003 
9. 5 0 0'-" ---11 • 270 --. 21 9. ') 9 7 

10.000 11.310 80.002 
14 28 8 79 11.COO 11.550 240.000 

-'12.000--11.650 -- 100.000 
13.000 11.740 90.000 
14 r OOO 11.850 109.999 
151;000"- 11.920 70.000 
16.000 11.980 f.(). 0 01 
17.000 12.080 

'If',. 0 a 0"-- 12. 18 a 
19.000 12.240 
20.000 12.310 

14 28 B 79 22.000 ---12.490 

100.000 
99.998 
fO.OOl 
70.000 
90.000 

24.000 l2.7~0 120.000' 

SHIPLE NO. 
1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
'>7 , ,I 

24 
25 
26 
27 
28 
2 q 

30 
31 
32 

;' 

... ;, .,,;- ... :-",~ ,,. .• <, 
'I .. o ' "'l""-'.:r':~-:-;;~"-'" 

' .. 

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

DRL DATE LP LI ISZ 1ST 
1 7 79 0 0 1 1 ':: 

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

.. -~ .. ,,- .---. 

.. 

" 
'" 

" 
" 

.. 

... 

'" 

.... 

.. 
'0/ 

... 



' .. 

,,~ 

\.". :: 

\. .. -' 

!.:.:. __ B (, 0 
'! 

\..., ;, 

,1, 

\.. [,1: 

\..~. ' <! ' 

\: ,~ 
I , 
I.;, 

:. 

, ... -~~ 
/II 

b60 

L· 860 
'-~ 1-

J . 

C 
:;~~~;' 

26.000 12.860 65.000 
28.000 13.210 175.000 
30.000' 13.710 250.000 

.,.~,- -, .. - -- ----32.00 o-:--Ci 3 .890~-:~~· 90.000 

34.000 ,14.080 ,95.000 
36.000' 14.210 65.000 

~--38.000·---14.660·- 225.000 
40.000 14.940 139.999 

14 28 8 79 42.000 15.230 145.000 
~~-'--4 4,' 0 a 0-"'-15. '+ 5 0--·-·11 0 ~ 0 00" 

46.000 15.680 115.000 
48'. 0 Q 0 15 • 860 9 0 .0 0 0 
50. 00 0 '---'~'-16 • a 1 0 ~~- "'-7 5.000 
52.000 16.130 59.999 

,54.000 16.330 '100.000 
"'-56. 0 OO·~--'16. 460~"- 6 5.001 

58.000 16.570 55.000 
60.000 16.680 54.998 

14' 2 8 i~ 79 - "- 6 2 .. 0 a 0-·---1(; ~ 770 -- 45. a a 0 
64.000 16.870 50.001 
66.000 16.970 49.999 
68. 000 .. ~ ~~'-17 • 070- --.. _. 50.001 
70.000 17.150 39.999 
72.000 17.230 40.001 
74.000--17.290 29.999 
76.000 17.310 10.000 
78.000 17.470 80.000 
80.000·-.. --17~590 _. '~59.999 

14 28 ,g 79 82.000 17.710 60.001 
84.000 17.860 74.999 

33 
34 
35 
36 
37 
38 
39 
4 G 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5C 
51 ' 
52 
53 
54 
5') 

5F, 
57 
58 
59 
bO 
61 
b2 

"! .. ---.. -~-86. 000----17 .980 ~---~"6 0.0 01 .. b 3 

',j 

, 
,:-" 

;,Ii \ ...... ~ 1 
:4~1 

1.. •• ':", 

,:! 
.' , 

1.. •• :·.1 
''-1' 

1.. •• 

1... •• , 

88.000 18.190 105.000 64 
SO.OOO 18.490 150.000 65 

-~ .. ~~--~ 91. 00 0----18. 570:-~-- 80.002 66 

SLRFACE INTEPEEPT FOR SEGMT 1 = 9.632 

S'CG ZSTA<n TST4RT ZE~W T[ tiD .CONe & 
II 20.000'~~"12.310 '~'~'50 .OOO~~' 16.010 2.869 

S[G Z~,TART'" - T S T ~,R r---· z nm-- --. TE ND--'" cor·m & 
2 50.000 16.010 91.000 18.570 6.500 

Pf<E ,'Fe PJG SfGr~[ln USED FOR EXTRtPOLATION 

1 

0f. '~ 

----..... ----r .. 
I, 

; '-
( i 
;'f ..... 

! ii 
--:-·----~TJ~ 

I .,J 

I .~ 

,,; 

J 

.J 

J 

J 

J 

...i 
I 

I 

,,; 

DeON GRADlf~!T & S.D. HFLJ & DHF T AT 1(1 O~, r:r; 
0.000 130.735 56.160 3.750 2.257 22.547 1. '\ 5 7 

~ 

w! 

DCON GRADIENT 1: S.D. HFU & DHF T AT HOr-: r r·~ 
0.500 55.352 30.464 3.750 2.257 . 19.CEo!' 3.36<] 

"" 

>01 

...J 

.J 

..I. 

..J 

-.., ,· ..................... 4._...-'.....,~ ~ ........ ,'?''"": ......... ~-.. ,-, -, -~"'''r~~~~."..! .. jI" ... *!t~~ .. ~.,..,., ...... r ... l"" ..... ,.,. 
~V' 

·~· ...... TJ·...,.... ... .....,..-~'~. '~.'~'"'!~~;~~I"~~--~ ... -'1I~ .... :--.. ,..,.,...-, .. -~-........ ....,."! ••• ,<, ,...,.--- .......... ~,..'.l,....,._~-~~,_~ .. _ 
-..) 
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., , 

I'roJ l~ ( : l : Tuscarora . 
.. -. -Ho Ie -86CFIlf-·-·- ----- -

(3\ Location: 4lN 5lE 14 SWl/4 NE i/4 NYJ 1/4 

!':Jc v :lti o ll : 5520' 
-~.-- '---'-.---~---- ' -"- ' -'- . _. _ ---- O:lte Dr i 1 I l 'll: 6-30-79 

Method: rotary/air foam to 7m. 
hammer/air to T. D . . 

- J ~(~l~~~_. (:l~L _________ _ _______ __ rk s c r.l~ t 1. (lll • 
I --- - -~-------. ----

0-2m. ! Clay, silt, sand and gravel, unconsolidated, high in .organic material. 

2-l2m. 

l2-42m. 

·42-90m. 

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 white tuff. Consolidated (but sub-lithified) highly friable silt, 
sand and volcanic and sedimentary lithic debris. Predominantly white 
silt a?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 round ed. 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. 

~ame, lithic gravels pred6minantly sedimentiry 

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

Exposure to sun: good 

Vegetation: s pa rse grass and brush 

Land use: cattle and hors e gr azing 

-0 -scan : 

Ground water : drille r r eports hol e making 100 gal/m'i n a t 40m . Located 
i n Owyhee r i ver canyon at base of 25 0 slope 150m. from 
river. 

I . 
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oJ. 

oJ. 

oJ. 

oJ. 

oJ. 
oJ. 

oJ. 

oJ. 

oJ. 
oJ. 

8 79 

N.LRT 41.473; W.L~NG 116.226 

TEMPERRTURE'C 
15 

., 
oJ. 

oJ. 

V' 1::-121.1 .t 35.2°C/KM 
HF::-4.B2 ± 1.50~K::-4.0. 
·r AT 100M::-21.55°C 
Z (200C) ::-1. 574KM 
S. I,::-9.49°C 

25 

.,j,.'i;7 3::-104.8 .:t 21. 7°C/KM 
HF::-4.B2 ± 1.50~K::-4.5* 
T AT 100M::-20.9goC 
Z (200C) ::-1. i309KM 

\ 
1-.. 

30 35 40 

! JG\JJj Of 
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G[ OTHf RM"il''' LOG, AM AX EXPLORA TION, INC •• 

0 7 03 80 
PROJrCl: TUSCARO RA, NV 

A.L.UNGE 

,-.~ . - -- . 
,1: 

. ~~ I 
'- ' , 

;', I 
r' I • 

PRO J ~ EL L DA MO YR WELL TITLE 
860 15 2[, " R 79 -"-'- '- 6-;Z " nr'W-' HCT SULPHUR " SPG 

YC M XCM N.LA T IJ. LO tlG 

G0; 

EDITOR DRL DATE LP LI ISZ 1 ST 
JG\J,J/ CI" 3 0 G' 79 .. .. .. 0 0 1 I '" 

fLfV 
;7 r---_.-.. .-.-~ 39.50·00 -::·-::-3.2000 ~-: · 41.4733 '- 116.2261 ' . 1670.3'" 
, ,1 

~.~ 
' 1:' 
c , 

J SEG START S::-G " njO·---CO~,'f.lTVTY&· ~TD ·"DEV. · 

Ij l 1 20 . 0 00 54.000 0.000 0.000 
2 5 4 . 000 56.000 0.000 0.000 

, J :3 56 • 0 0 a 92 • 0 0 0 ""'--,'''' 4 • ~) 0 a ...... ... , .. 0 • 5 a 0 . . - .. . - - . ". 
'-..;, P RECE EDHIG CONDUCTIVITY US'ED TO COMPUTE OTHERS 

,. *** PP[V I OU S SEGMENT USED TO EXTRAPOLATE TO DEPTH *** 

, .. ' 
PROJ 

860 
:1 ' 

;.: : 

," . . , 
'.1 ' : 

: '~ 
:;.:: 

:.:/ 

~~j 860 
~: \ --. 

'.) " 1 

1 ,~ 

~ ' .. 

:1' 

' J" 

:0': 

\....., ,\; ... , 
',d 

'"' I- ' ;: '1; 

, :>! 
'-' • J 

f: '): -

\.... :' 

~ 

\ 
'-

f<6G 

860 

\._l _ .. 

,",' 

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

IJ f LL 0 ~ ' M a--YR ' .-- DE P TH" ( M) ·· ..... · - OEG "C~ .. ' 0 EG - C I K M ' 
15 26 8 79 0.50 0 1 8 .29099999.000 

15 n 

15 2b 

15 26 

8 79 

1.000 16.280 -4019.997 
' 1'-500"'---"15.110-"-2340.000 
2.00 0 13.870 -24 8 0.0ac 
2.50 0 12.440 -28[,0.001 
3 .0 0 0 ··-:·~- 11. 6 70 ' -1540.001 

3.5C O 10.700 -1939.999 
4.000. 10.090 -1220.001 

,-. ... _ " 4 • 5 a 0------.. - 9. 73 0 ' " - 71 9 • 9 9 7 
5.000 9.410 -639.999 
5.500 9.300 -220.001 
6.0 0 0 .. ·...,.·'-- 9 ~ 2 8 0 .. . ," -40.001 
6.5 0 0 9.330 100.00 2 
7.00 0 9.410 160.000 
7.500 '--9 .540 259.998 
8.000 9.700 320.0 0 0 
8.500 9.830 
9. a a ()"- ---- '10.000 
9.500 10.120 

10.000 lC.2 3 0 
8 '79 ""-' -- 11.000 ---- -- 10.530 

260.002 
340.000 ' 
239.99 8 
220.001 
299.999 
24 0.000 12 .000 10.770 

13.0 0 0 10. 84 0 
' 14!OOO ' "' 10.990 ' 

15.000 11.230 
16.000 11.600 
17. 000 ..... -. -, 11. 62 0 
18.000 11.740 
19.000 11. 8 10 
2 0 • 0 0 a .- --- 11 • 9 1 0 

8 79 22.000 12.170 

70.000 
150.002 
24(1.000 
369 . 999 

20.000 
1 2 0.001 
70.000 

100.000 
129.9 99 

SAMPLE N a~ 

1 
;> 
3 
4 

5 
6 
7 
A 
9 

10 
11 
12 
13 
14 
15 
1 6 
1 7 
1 8 
19 
20 
21 
22 
2?l 
2 4 
25 
26 
27 
28 
29 
3C 
31 
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I 

o 
.... -:1: ..... - :'" -.~ . :: ~ 
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, 
____ ... i·; 

, I 
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J 
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..J 
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'-_.' 
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1.-

~ ~ \ J 
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\ ... F 

:." 

")1' 

",:1 

1,1' 

\ .. 

\.-
, 

1,-

I .... 

I .... 

~.~ 

I .... 

\'-

G . (.\ ... 
\,"",11' 2q.OOO 

26.000 
12.390 
12.650 

110.001 
130.000 

28.000 12.800 75.000 
.. - .. --- ... -. --- .. ~- "'-- '-'3 0 ~ 0 a o,-;::-c-:-:t 3. 020'-' -1 i 0.000 

3 2 • 0 0 O' 13 • q 5 0 " 21 5 • 0 0 0 
34.000 13.550 50.00n 

-----·36.00 0--- .-. 13 .900 ... _, 175.000 
38.000 14.140 120.000 
40.000 14.380 120.000 

860 "15 26'--8--79 -- ....... t;2.000'---14'.620~·-120.000· 

t;q~OOO 14.850 115.000 
q6~000 15.080 115.001 
48.000'---15.290 '--105.000 
50.000 15.~30 120.000 
52.000 15.750 110.001 
54.000-· ...... 15.980' . -11 5.000 
56.000 16.410 215.000 
58.000 16.590 89.998 

. --60. CO 0 .. ···--16 ~ 740 .. _-. 75.001 
860 15 26 8 79 62.000 16.920 90.000 

64.000 17.140 110.001 
66.000 ... 17.330 94.999 
68.000 17.530 100.000 
70.000 17.800 135.000 

. ---._-- 72 • a a 0 --- 18.010' -'--105.000 
74.00018.230 110.001 
76.000 18.460 115.000 
78 • 00 0----- 1 8 • ~ 9 o· . 11 5 .0 0 0" 
80.000 18.870 . 90.000 

860 15 26 8 79 82.000 '19.050 90.000 
e 4.000 '--'-19.270" 1 0 '" • 9 9 9 
P,6.00a . 19.380 55.000 
88.000 19.660 140.001 
90.000 19.940 139.999 
92.000 20.150 105.000 
9~.000 20.210 60.001 

supr'CE INTEPCEPT FOR SEGMT 1 = 9.4~0 

SfG ZSHRT TSTART ZEN[) TEND corm 
1 20.000 11.910 54.000 15.980 3.984 

srG ZSTAU T ST AR T nND Tom 
2 54.000 15.980 ! 56.000 16.410 

COND 
2.244 

SF G Z~, TAR T T ST6 R T ~ "-- ZEND------ Tum 
7 56 .. 000 16.410 92.000 200150 

P~ECfFDING SEG~ENT USED FOR EXTRAPOLATION 

COND 
4.500 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
53 
64 
65 
6& 
67 

& 

& 

f. 

1E ,~ 

-"-'---~'- .-.-,,-->.~... - ,-- ._-.---- --
.--~ .... -------.j .. 

i.' 
:J .... 
" ~ ~,-. -~:.. --~ !. 

I' 

\ 

i' , 7 

·..,.·~--_::~-l} 
I"~ 

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

r ·1 

.; ... 

''.I 

" 
.! 

... 

'" , 
I 

'" 

... 

'" 
DeaN GRADlfNT &. S.D. HFLJ & OHF T AT HO,., K t' 

0.000 121.084 35.183 4.824 1.:,03 21.:'5 a 1.:: 74 

"" DeaN GF, An I on &. S.D. HFU 8. , r'H f T AT 1 (i 0 f' Kr-" 
0.000 214.958 0.000 4.824 1.503 25.bbb 0.910 

... 
DCN: GFIlDI[NT & S.O. HFU ~. rHF T AT 1('0 f>' Y-r 

0.500 104.773 21.750 G.824 1.503 20.98b 1.1'.09 .... 

.J 

,.J 

..J 

...... -·· .. ··'-· ............. ""' .. ·-' .... ---""':" ... ·-.... ·.,..,~~~~~~t.~.4.q4?9,,~,:".-< .... f"\·-":"1_.-fei .. 9!t, .. ~ ... ~orry-~~~-.T'.' ... -· ...... '~ ...... ..,..··'''\T",..".~1''''''''I'':;,~~-~ t,:r.s 1: \ ... ~~.~' ... ,:~"'O:C.~\\,':'~~~~~'C'\I:>!"'V-."-':.I~ ... ......,..~,~"-"':""',~,~~....,...~, .• , 
-..I 



I,ll JIl", (,/C'/,()(; 

I' roJ ec L : Tuscarora 
'-'-Hol~-86(i':'T5-------

C Location: 41N 51E 3 SE 1/4 SW 1/4 St: 1/4 

E.l.CV;ILioll: 5480' Ibte Drilll',l: 6-30~79' 

Method: rotary/air foam 

,l~(~l~~_~j!.'lL __________ , ________ ~, _____ '}Y s c rl P .LLC!.l.1 __ I ' -
O-lOm. 

10-30m. 

30-39m. 

I 
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 o~ well indurated crystal tuff. 
Tuff is off-white, 50% crystals of predominantly feldspar, also hornblende 
and b~otite. Ground mass a light gray to white .pumaceous ash. SQme 
feldspar altering to Christmas tree green color. Reworked tuff. 

35% sub-rounded gravel, 
50% sand 
15% silt 

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° slope. 

() -scan: 



TUSCRRORR.' NV 

c·····, 
"". 

o 
fT1 
-U 
-I 

o 

a 

w 
a 

.r:: 
o 

Ul 
o 

::em 
o 

·l.G KM SE SPRN1SH RRNCH 
PR~J. 860 WELL 16 23 

20 5 
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15 
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'i1 1 =38. 5 .t 24. rClKI1 
HF=0.17 .t O. 19/~=0. 4. 
T AT 100M=13.04°C 
Z C200Cl =4. 96lKI1 
5. L ::::9. 17°C 

"2=J5.0 1 14.6·r.;~~ 
11f=0. J7 .t O. J9.~"1. 1. 
TilT J00t1;:JJ.29'C 

Z f200CJ=J2. 69J~~ 

..t.t:;73=29.4 .:!: 9.GOC/KM 
HF=O. 17 .t O.19,K=0.4* 
T AT 100M=12.30°C 
ZC200Cl=6.476KM 

N.LRT 41.417} W.LrlNG 116.108 

8 79 TEMPERATURE'C 
25 30 35 40 

JG/JJ/ Of 
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07 03 bO 
LOG. AMAX EXPLORATION, INC., A.l.lANGE 

PROJECT: TUSCARORA. NV 

PROd 
A60 

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

WELL DA MO YR· ~[LL TITLE 
16 23 B 79' -----'T.6-'KM-SE SPANISH'RANCH' 

yeM XCM N.lAT V.LONG 
----- -- .. -- - 29. 6 a 0 0-1 <] ~ 0 so (T -,-- 4 r. 41 7 3 -, 116 • 1 a 76 . 

J SEC STARr SEG TND---CONDTVTY'& STDDEV. 
'- " 1 15.000 26.000 0.000 0.000 

- ';, 2 26.000 32.000 0.000 0.000 
\, 3 32.000- 62.000 0.400" 0.500 

~.~ P~ECElDING CONDUCTIVITY USED TO (OMPUTE OTHERS 
~; ....... PREVTOUS SEG'IENT USED TO EXTRAPOLATE TO DEPTH ** .. 

(p r~&:) 
,\:;ft\i,~'\ 

Ern TOR 
JG/JJ/ Of' 

[lEV 
1757.2 
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DRL DA H 
18 6 79 
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'" L_ 

" 860 
1.....' 

: '\ ~ 

I..... 

1.... 
, 
14: 

'1,. 

t 
j B60 ,-. 

'- '" SUIlFACE 

r'), SE" G 
'-;1 

'-.. 

SfG 
2 

sr G 
3 

24.000 10.050 30.000 32 
26.00D 10.190 .70.000 33 
2B.000 10.200 5.000 3~ 

······'-··------··~--·3 If. 0 0 0-'"'"--1 O~ 2 6 0··......,--:; 0 • 000 .. " .. 3 5 

32.000 10.270 5.000 36 
34.000 10.360 45.000 37 

- 36.000 ---10." 2 0 .'-- ?, 0.000 31l 
38.000 10.490 35.001 39 
40.000 10.550 30.000 40 

'16'23"'··8 '79 ---'42. 00 0-'--:;-"-10. 60 O'"C"-- 25.000·' 41 
44.000 10.630 15.000 
~6.000 10.700 35.000 
48.000--10.790 ..... 45.000' 
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I' roj t'e L : Tuscarora 
---iiol~-860~r6--:--------

c-- Location: - 4lN 52E 27 NE 1/4 SE 1/4 , SE .1/4 

j': J cv ;lti o ll : 5765' 6- (14-'17) -79 - --- ------ ... -. ---- ----
- . . -. -.-.--- -- --- - - -.. _- _.-.. _- --- ---

Method: rotary/mud 

Dep l'lt (:;1) " " 
- '- - - ,---- -- -- -'------------- I)(' s~ t j (lll ' , 

- , 
I 

I ' -----' ---- ,', -,c-- ---- _ _ __ _ 

, General description: Valley floor alluvium 

Unconsolidated silt, sand and gravel up to boulder size composed 
predominantly 6f 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 drilling 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 
intac t, 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 
d,riller. 

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 

() -scan: 80- 100 cps f or cuttings (105- 120 background i n a rea ) 

Ground wa t e r : wa t er s t and i ng in hol e a t Sm. Dril l er r epor ts no 
significant wa t er made , s ome mud l ost to gravels. 

Co~~ent s : Rig shut down 14th and 15th with broken Kelly swivel. 
\-la t e r a t r anch house 200 meters fr om hol e drmving domestic 
wa t er from 48m. 
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LITHOLOGIC LOG 

Project: Tuscarora 
Hole 860-17 

C Location: 41N 52E 33 NE 1/4 SE 1/4 SE 1/4 

Date Drilled: 6-18-79 -------------------------Elevation: 5700' 
--~~~------------------

Method: rotary/mud 

Depth (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 2-14mm. 

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%. 

8.5% 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 to 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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LITHOLOGIC LOG 

Project: 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 

Depth (m) Description 

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 l4rnrn. 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 beiow: 

As general description but with higher clay content indicative of· soil 
horizons near surface. Clay <10%. Gravel and cuttings range from 
2-l4rnrn. 

60% course sand and finer material. Minor portion clay, <5%. 35-40% 
gravel, 2-l0rnrn. 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 

Depth (m) 

0-3m. 

3-54m. 

54-90m. 

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, 
some 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 

D-scan: 110 cps (background) 

Ground water: Driller reports no water lost or gained in significant 
amounts. Likely saturated below Sm. 1/4 mile from 
(JI;vyhee River. 
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Location: 4lN 52E 31 

LITHOLOGIC LOG 

Project: Tuscarora 
--~H~o~1'e~8~6~0--2~cO~--------

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

Elevation: 559QI 
----~~~----------------

Date Drilled: 6-24-79 
--------------------------

Method: Rotary/foam 

Depth (m) Descri tion 

0-6m. 

6-9m. 

9-l2m. 

27-30m. 

General Description: Alluvi.al 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 to 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 5m~ 
50% course sand 
20% finer than course sand 

As 6-9m. 
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Depth (m) 

30-36m. 

36-57m. 

LITHOLOGIC LOG 

Project: Tuscarora 
--~H~o~1·-e~8~6~0--~20~.---------

Location: 4lN 52E 31 NW 1/4 SE 1/4 SW 1/4 

Elevation: 5590' 
--~~~-----------------

6-24-79 

Method: Rotary/foam 

·Description 

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. 

Page 2. 
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LITHOLOGIC LOG 

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

Hole 860-21 

Location: 4lN 52E 30 SW 1/4 NW 1/4 SW 1/4 

6-25, 26-79 Eleva t ion : ____ 5_5_9_0_' __________ _ Date Drilled: -----------------------
Method: rotary/foam to 240' 

rotary/mud to T. D. 
Depth (m) Description 

0-3m. 

3-6m. 

@J;r9m. 

9-l8m. 

18-90m. 

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 lOnnn 
45% course sand 
10% finer than course sand 

20% gravel, up to l4nnn 
50% course sand 
30% finer than course sand 

90% gravel, up to l8nnn 
10% finer than 2mm 

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

5% finer than course sand 

Exposure to sun: Good except evening, located at base of 20-30° slope 
rising to west and shaded somewhat by large sage 
brush. 

Vegetation: sparse grass and fairly thick, large brush 

cr -scan: 180 cps (background) 

Land use: cattle grazing 

Ground water: driller reports aquifer at 9m. makes 30 gal/min. Water 
stands in hole at 3.6m. Owyhee River 1/4 mile to east. 
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Depth (m) 

0-2m. 

2-l0m. 

10-96m. 

LITHOLOGIC LOG 

Project: Tuscarora 
Hole 860-23 

Location: 41N 52E 11 SW 1/4 NE 1/4 NE 1/4 

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

Date Drilled: 6-2, 3-79 
------~------------------

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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Depth (m) 

0-3m. 

3-6m. 

6-76m. 

Location: 42N 52E 

Elevation: 6300' 

LITHOLOGIC LOG 

Project: Tuscarora 
---H~0-1~e~8~6~0~-~2~5~---------

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

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

Depth (m) 

0-3m. 

3-24m. 

24-66m. 

66-69m. 

69-72m. 

72-75m. 

78-96m. 

Elevation: 6280' Date Drilled: 5-26-79 
--------------------------

Method: air/foam 

Description 

Unconsolidated brown-black organic rich silty clay. 

Friable, white (light brown when wet) silty fine graill 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 

lI-scan: Background (160-180 cps) 

Remarks: Minor water blowing to surface 1.5-36m. 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. 5-18m. 

18-19.5m. 

19.5-24m. 

24-30m. 

( ..•.. -.-­
~-e 

-------------------------- --------------------------
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 
brown 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-lmm. Quartz 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 subangular 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 

If-scan: Background (160-180 cps) 

Remarks: Driller reports minor water blowing to surface- from 1.5m to 
45m depth. Air fluid blowing 40-50 gpm to surface below 
45m depth. Possibly a distinct, stratiform aquifer since 
volume of water did not increase with depth. However, all 
sandstones were observed to be extremely porous and permeable. 
Very good aquifers. Coarser grain varieties bubble visibly 
and audibly when placed in contact with water. 

It is probable that sediments are saturated below 1.5m 
even though a significant aquifer was not encountered until 
45m. 
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LITHOLOGIC LOG 

Proj ect: Tuscarora 

Hole 860-28 

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

Eleva tion: 6280' 
--~~~-------------

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: 2-15mm, rounded. Basalt 15% feldspar (plag) going to clay in 
aphanitic, black groundmass. Alteration to chiorite or serpentine(?). 

Sandy black basalt gravel. Coarse basalt sand, predominantly gravel 
2-15mm., 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 
8-16mm. 15 % plag altering to white clay. Extensive serpentinization 
or chloritization. 

Sun Exposure: well exposed 

Vegetation: spars e grass and brush 

Land Use: cattle grazing 

o - s can : background (1 20 c ps ) 

Ground wa t er: Moisture encount er ed f r om jus t below s ur f ace. Drille r 
repor t ed tha t a t 29m . an aqu i fer was encountered which 
produced 30 ga l . /min . This ra t e continued to t ot a l 
depth , indicating no other significant aquifers were 
pene trated . 
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LITHOLOGIC LOG 

Project: Tuscarora 
--~H~0~1~e-n8~6AO--~29~--------

CCC

- Location: 4lN 52E 12 SW 1/4 NE 1/4 NE 1/4 

Depth (m) 

O-1.5m. 

1. 5-l2m. 

l2-20m. 

20-54m. 

\ 
\ \ 
l\ 

... ;\ \ 

Elevation: 6470' 
---------------------- Date Driiled: 6-3, 4, 5, 6-79 

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

Description 

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 
gravel 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 0 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 45m. 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. 
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Depth (m) 

0-3m. 

3-96m. 

LITHOLOGIC LOG 

Project: Tuscarora 
Hole 860-30 

Location: 41N 52E 2 SW 1/4 SE 1/4 NW 1/4 

Elevation: 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 subround 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' 

L ITHOLOG Ie 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. 

De~th (m) Description 

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 a'bove, 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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LITHOLOGIC LOG 

Project: 860~35 
------~~~~-------------

Location: 42N, 52E(. SW~" SW~, SW~r Sec. 29 

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

Date Drilled: ____ 8_~~.=(l_4~f~1-5~L~,-~-9---------

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_sc_a._r_o_r_a ____ _ 

" 

J. 860-36 

C' Location: 42N 52E Sec. 29, NW,NE,NW 

Depth (m) 

o - 51 

51 - 60 

60 - 66 

66 - 75 

75 - TO 

Elevation: 6220' 
~~~---------

Date Drilled: 8-18-79 ------------
Method: Rotary/mud 

Descri tion 

Devitrified crystal tuff. Decomposing. Clayey feldspars, tiny mafics. 
Glass 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 - 51m. 

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: artesian encountered around 90m, flows 5 g.p.m. 

Well located 10m. from spring flowing 10 g.p.m. 
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LITHOLOG1C LOG 

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

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

De th (m) 

a - 9m 

9 - 18m 

18 - 36m 

36 - 42m 

42 45m 

45 - 51m 

(&~~- 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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Depth (m) 

o - 18 

18 - 30 

30 - 39 

39 - TO 

LITHOLOGIC 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-green crystal tuff. Oevitrified. Clayey feldspar 
crystals, aligned biotite flakes, some quartz. 

Crystal tuff. 
but still competant. 

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

Exposure to sune: excellent 
Vegetation: Sage 
Land use~ Cattle grazing 
Ground water: Unknown 
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(. Project: TUSCft.RORA 
Hole 860-39 

Location: 42N 51E sec. 26 
N~J) i'H.J, St~ 

Elevation: 5940' 

:> I 

Deoth(m) 

0-3 

3 - 6 

6 - 9 

9 - 39 

(St~~~ 
39 - 45 

45 - 66 

66 81 

81 - 87 

87 - 90 

Date Drilled: AU9ust 28, 1979 
l·lethod: rotary/mud 

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

DescriDti on 

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

His::hly devitrified light gray cr~istal tuff. Cuttings 
clayey and decomposing. 15% smali feldspar crystais 
altered to clay. Extremely smali maries minor portion. 

Samole 90% clay, dark gray. Remaining portion trans­
lucent crvstals of birefrinQent mineral, Dossiblv 
sanadine(?). Few mafic crystals, probably hornblende. 

Devitrified crystal vitric tuff. Gray and orange­
brown stained. Mostly clay. Devitrified folded glass 
shards, smail clayey feldsp2.r pheno::rysts and tiny 
mafic mineral(s). 

Same as above, real)peal~ance of bi !'efringent crystal s 
probably uDhole co~tamination. 

Same as 9 - 39. 

Essentially the same, silver grey color, no Fe­
sta;ili I1g. 

Same as above, also a highlY devitrified ccna:--y 
yel1m'l cl2.yey material with no crystals visible. 

Same as 9 - 81 with exceot1on that more altered 
feldspar crystals are visible, small needle-like 
mafic ci~ystals are also present, increasing to T.O. 

Exposure to sun: good 
Vegetation: sparse gr2.ss and sage 
Land use: cattle grazing 
Ground \'/ater: unl:nO\'tn 



I U~LHt<lJt<H /' NV ~. 
200 M S OF CENTER LINE SEC27~4 

?RCU. 860 WELL 40 1 11 79 
10 15 20 25 30 
I 

o ., 
...... 

N 
o 

(;) 

CJ 

.c 
CJ 

Ul 
CJ 

m 
CJ 

gsl 

(;s~j 
: I 

... 
1 
:l: 
t 
t 
t ... ...... 

'V 1 =54. 4 .t 32.4 °C/KM 
HF=4. 16 .t 1.08,K=7.6. 
r AT 100M=17.91°C 
Z (200C) =3. 447KM 
S. I • = 12 . 56°C 

'V 2=64. G ± 26. 9°CIKM 
HF=4.16 ± L08,K=6.4. 
T AT 100M=18.59°C 
Z (200C) =2. 909KH 

'V 3=113.5 ± 43. gOCIKM 
HF=4.16.t L08,K=3.7. 
T AT 100M=21. 19°C 
Z (200C) = 1. G7SKM 

..t.\7 4=74.4 ± 12.9°C/KM 
HF=4. 16 ± 1.08,K=S.5* 
T AT 100M=t9.83°C 
Z (200C) =2. 52JKM 

N.LAT 41.S03; W.L~NG 116.233 

TEMPERATURE" C 
35 40 45 

j 
LI O_1_02_8_0_...L-____ ... -L-____ ...1-___ .~ .. .!.__~ ___ _L_ ___ ____LI_S_S_I_DP__'. 



~~ 
(j'''~ 

~J",i). .. ;/; , 

I':"! 

I ..... rOTHEP~AL LOG. AMAX EXPLORATION, INC., 
2 01!l 0 

A. L.lt.r:~r-

P (i-JCer: TU~C·APoiiA-~--i;\I----------·-·····-· 
'\-

4 H,OJ ~;F LL D~ HO YR 
1179 

WFLL .TITLf 
1,_ .. ' i 8 f- ·0 4 0 200 ~ ~ OF CfNTrR LIN[ S[(273' 

I€'" 

.. , 
\ .. ". 

:;l 
jh)' 

\. il" -- ~. 

"-

\.. 

\..... 

'-.. 

',. 

\. .. 

~ , 

,. 

l.! 

'LA: 

;.l' 

... 
. , 

\.., .'~' 

\.., 

1..., 

\..... ' 

1...... 

---'{c\~, -'. '--.'.- ---y (/.1-'---' 

0.5000 2.~OOO 
N~Ln 
41.')G28 

JC L r ~ T A In :-J G r f.;o c C' :' T v T Y ~ " T ['1 [) LV. 
1 le.ooo 32.000 0.000 0.000 
2 ?-;'.(,0,11 '4-;~"OOU ·C.I!OO· O.GOO 
3 4~.roo h6.00D C.00~ 0.000 
4 f~.ocn g4~GOO 5.~OO o.~oo 

F"C:dr'( C"rU:TIVl'fY u:cEo'rQ (O't.:.PUTfc,THCk~ 
... r C·fVI' .. lIS S'G':i:..;,T II~f~' TO fXTi,f.POLAT[ T(1 O[PTH 

P'CJ ~[lL D~ ~~ YR 
bEG 4G 11 7~ 

f:JE: PTH (t,) [lEG ( Df.G (/KI" 
O. !j 0 (I 1 0 • 1:;2 o<i '3 '3:; 9 • boo 
1 • 000 10.470 -2? g .9 q 'j 

1 • ~ 0 C 10.710 480.000 
2.050-- -- 11. 4lt 0 '1459.99'1 
2.500 12. Ij:; 0 lno.Ooo 
3.000 12.550 21fl1.Q02 
:3. ~ 6 CI~--'"'- 12.570 4 n. 0 ~ 1 
4.000 1?5S0 -40.001 
4 • ~ 0 D 12.:. (, 0 20.000 
5.000 12.56G 0.000 

26G 40 11 7'3 5.500 12.S~O -;;0.000 
G.eDe 12.:)1';0 f,(J.OOl 
().~C;( 

,., . 
12. i.7, 0 . 2~r;. :19~~ 

7. 0 CO 12.770 7 (-; • 1~ ~J i~ 
7.::0C 12.['00 60.001 
k.ODO 12~B50 91J.9YJ.~ 

8.500 12.280 <'0.001 
9.0GO I 12.%0 1S0.000 
Q.5CC U.2::,O ~,hO.Olfl 

10.000 13 .. 0::10 - 4 Q 8 .00 ') 
hSC ~i fl 11. 7 '; 11.uGO 13.120 90.000 

12.(;00 1':'.210 :-~O.D!JO 

13.000 13.2100 70.G08 
14.000 D.320 40.001 
15.GOO l~.::,~O 7G.'JCO 
1 f, • 0 0 G L' .• 410 20.0 G CI 
17.GD(j 1 3 • ::-: Ij 0 S,O.J~1Q 
18.CC(1 13.:·FO f: n • 0 n C 
19.000 13. (, ~1 0 70.000 
20.(;00 13.7&0 10'" • 'J 'lCJ 

\J. L b ~'(; 
11(;,.2:) I)r.; 

. , . 
~, ;:. ~: ~ l ~_. 

2 
:) 

it 

~! 

IS 
7 
[l 

c 

10 
1 1 
P 
, . 
'- .) 

1 4 
1 ". 
1 S 
17 
1 i.\ 
1 'i 
20 
21 
~: ;' 
~?: 

24 
;:1.-, 
;:>( 

;, 7 

~H 

~: ::J 
~, fi 

~' 

F f' r i ni' 

; :~~ / C! 

[L't v 
17h1.7 

I.:) • 

, 
I 

['"L [)q, 
~ Po IJ 19 

lP 
1 

Ll r s i. 
1 

J ::: T 
1 . 

~ 
'i·::-.~ \. 

.... 
~','. :~ 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

,J 

J 

J 

'J 

J 

J 

J 

J 

J 

J 

J 



\... 

L 1:6 [l 

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

l.. 
4' 

' ..... 
;5 

,%0_ 

, 
'. 

I": 

I t C 

\... 

\. !" 0 .- i . 

\. ..• 

..... -. 

(t~ 
~~1" 

40 1 11 79 22.000 13.820 30.001 

40 

4 G 

4 r 

- ---.. _____ . __ 2. q. 0 0 Q .. ___ .• _l_3 • 3 £, 0 ___ .2 0 • 0 0 0 . 
55.000 
45.000 
RO.OOO 
-'-i.ODO 

1 __ 1 1 .7° 

11 79 

1: 7 r; 

26.000 13.970 
28. 0 0 0 '14 • 06 0 

14.220 
14.210 

30.000 
:: ~. 00 r· 
~4.0CO 1'1.':'(,0 75.00') 

__ .3 6 • 0 D 0 __ _ _1'+ • 4 1 L_. ___ 25 • 0 0 1 
38.000 
'10.0CO 

14.(,00 
14.7"0 

___ :+ 2 • C 0 0 ____ .1 4. f 70 
44.000 - 14. c'7u 
"S.GGO 15.100 
4P.OOO _ .. ~5.?OO 
50.000 15.4' .. 0 
52.000 15.f,30 
~4.0Q.O _____ 1~.900 

~t.LOO HollO 
:j F;. 000 
f,D.OOC 
62.000 
64.COC 

.f. Fe • C 0 [1 

~H.CCG 

70.CGO 
72.000 
74.GOO 
7(.,.000 

_. __ 7 " • 0 C 0 ____ . 
PC. coo 
i'2.0CC 
t 4 .OGO 
r6.DGO 
r,E.OGC-

"0.000 
C,2.0GO 
C)4.0CO 
9~J.D.o9 

It .440 
1 f- .(,40 
1£,.K60 
17.090 
17._)30 
17.~,OO 

17.590 
17.710 
17.830 
17.':iilC 
18.1?0 
18.nc 
1P.I;SO 
18.630 

'18.800 
IE. c;, 5 G. 

1 Cj. 0 90 
1 '3 • ~ ~: (I 

1t;.3BO 
19_~_4_3 0 

9A.9 Q 9 
95.000 
40.000 
:,0.000 
[~ •• OIJO 
50.000 

145.000 
170.00Q 

:35.000 
1 0 4 • 9 c,', 
1 S ~'. 0 n 1 
lOC.ooo 
10 Cj. 9 ';1'1 

115.000 
'129·001 
8~ .• O(:1 
f.}ll.SOB 

EO.001 
59.999 
7el.OOI 
70..UDO 
7 it. 9'~f~) 
9 ('.0 (: I) 

~O.OOO 

85.001 
74.'1'19 
70.0'10 
b:'.OOI 
8G.QO!] 
4 Cj. r'"J (; I] 

~ 1 
__ 32 

3 ;, 
34 
~ ~. 

3[ 
37 
311 
39 
40 
41 
't? 
4 ?: 
44 
4 :J 
4 E, 
47 
4 F: 
4': 
5 C 
51 
~i ? 
5~ 

54 
:1 ~) 

5!. 
':;7 
:' I'. 
59 
E-G 
t. 1 
c ~ 
[..) (;... 

6::-
6 tL 

~~ 

EJ 
1',7 
£'1' 

1.. •. ' ::: [I" F t r-l n: 1 r' C EY T F 0 f: SF G rn 1 = 1 2 • 5 b 5 

1.... rr c; 

1..., 
,~ :" ~ 

'\,., 

(, ~ 

',-, 

\,., ~"; (~ 

i. 

'-

,-. 

, T ~ ~, i 
1 fl • 1) G n 

1"T)'T 
. ,1. ':"' • ~ r 0 

? ( T ;\ r T 
I., :, • CJ C (\ 

... T '.--
• r,l r f, 

T':T:·;r 
13.0,~O 

T.:~i.lRT 

1 4 .210 

T::' T ~'i T 
1:-.100 

1 ::, T tOT 

1 7.~', (I 

Zrtd': 

"~~ ~.Q.Q.Q-

_ ?END 
H .000 

Z [ t!U 
[f.DGO 

t [i ' t. 
(~ if • 0 U [; 

nl'D 
1 4 • :; 1 0 

TUIO 
15.100 

nr![) 
-17.330 

T 1- ;.1) 

1 c, • :: P. 0 

COiir, 
7.(4) 

corD 
~;.4~7 

::c c:' 
n,.. G I':": 

O.f) n 

CO":, g, [C':;· 
.).f:,frl ('1.Clen 

C;) !.J~ ~ 1':' /., 
_., • 7) (! (: ~ • ~ ! i':' 

/ 

~ 

r~ :;'1 " t j. i-1 

'_.4. 'I n u 
~ 

.~. . 
.5~'.:)7j 

~>.'~ :.. r ,j 1 7". ~ ·1 • ~) • 
'.:' 4. ',.;~; 2 (,. : 0-5 

I'r -, • [.1 _ 

t J " .. ~. !i ~. 4: • ": .. C [i 

r r " .r.l, 
i:l, I, J (! J. ~ .... 

c F II R 
4. 1 :. 7 

hF U f. 
II. 1:' 7 

-r+ Ii ?, 

4. E,7 

: F I.! ~; 

(~ • 1 :. 7 

CHF 
1.079 

rHF 
1.(:79 

[''1 F 
1.079 

!'HF 
1.079 

l' AT HOr" 
17.90~ 

T AT IGOr: 
IH.:-B7 

T t.T J(!Ot' 
21.151 

TAT 1 C o~, 
1'). 1';: t 

~.r: 

3.447 

1<1' 

;' .' 0 '-l 

r "'" 
1 • t-. 7 ~ 

~ , . 

::'.:,21 

/~ 
,! .... \ 

" 

., -~'-'---- ----, -'l 

:< 

III 
';' ~·""':'·~~~~~~~-f.i~~"'!:?~~~~~'''',,?;~:-J?I!~~:"'l'.t;;;o::-.. ~·~~,~.'t'.~'., .... ~."--- .. :-:; .. .--..~~~- ·~''"7"''t."...-,:","--""",,-~V''"'" __ ~,:-:,", :~"-:!i""""""~'.""""''''~~'''''~''~'':'1-~'''''''''''''''--~ --.1' ...... ,' ~ ,. :~'''''-t ......... ,., ~~ .•. ~ ... ~~. ":'" 

...... 

-.,) 

.J 

.J 

...j 

...j 

.J 

J 

J 

J 

J 

.J 

..J 

-.,) 

J 

_J 

-..J 

J 

J 

J 



C',', - -

Project: TUSCARORA 
Hole 860-40 

Location: 42N 51E sec 34 
NH ~ Nt.] ~ NE 14 

Elevation: 5780' 

Date Drilled: 8-23-79 
Method: rotary/mud 

De th(m) 

0-3 

6 - 39 

39 -'.57 

57 - 66 

66 - 81 

81 - 93 

Description 

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 wel~ed glass shards and 
appears banded in some cuttings. Devitrification not extensive, 
hmvever some glass and smaller square shaped feldspars altered 
to clay. Large euhedral plag. phenocrysts striated and yello\'! 
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-brown 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 water: unknown. Site Sm. east of creek with inter­
mittent flow, likely saturated below Sm. 

: 
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o - 2.4m 

2.4-24m 

24-42m 

42-60m 

LITHOLOGIC LOG 

Project: ______ ~8~6~0~-~4~3 ______ __ 

Elevation: ____ ~6~1~2~0~--~~~~ 
Location: 42N 52E Sec. 35, SE NW SW 

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

Descri 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 plag. pheno­
crysts. Some cuttings salt and pepper looking because of high content of 
tiny pyroxene crystals. Some large feldspars aprear glassy and orange in 
color. . 

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. Plag. 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, recreational lodge located 
within 1/8 mile, near highway. 

Groundwater - some water lost continually while drilling. (water well 1/8 mile 
away produces at 70' (21m) water stands in this well at 12.5m) 
Stream located 40m from hole and flows year round. 



TUSCPRORR" NV 
O,~ KM N O~ Hor ~ULP~UR 3P R N.LAT Ul.L.!'I7, vLL(JNS 115. 1 52 

PRO J, ,~5(l vJCLL L!~ ~O lO 79 TEMPERRTURE' C 
11 S , 1 c.:] w\; .)~ IU 1),') 100 r 0 

",- "" [-- .,,, 
I, I I I I I I 

o I "\ 

Ul 
o 

o 
o 

Ul 
o 

f(I;:', 

J 
o 

"-'f.'lj, ~ 
-';, 

+ .. 

-+-+++ 

++ 
+ 
++-

\l 1 :::~OO. 1, i 99. O°C/r:.M 
Hf:::10.38 :t 5.'77,r:.:::3.G, 

r AT 100M:::42.G2°C 
1.. f200C) :::0. G29KM 

S. T .-::]2. 46°C 

... 

V 2=54. 7, 1 71.6°C/KM 
Hf=lO.38 i 5. 77,r:.=J9. 9. 
T AT JOOM=42.62°C 
Z(200CJ=2.488KM 

93:::206.2:t 55,1°C/r:.M 
HF:::I0.38 :t 5. 77,r:.:::5. 3. 

U; 
::::J 
o 

u) 
Ul 
o 

.J::: 

i5

j
;;k 

.. ' 

.c 
Ul 
o 

eIl 
o 
o 

25 01 80 

'~ G
" 

/ .~ ........ -

T AT 100M:::42.62°C 
Z f200Cl :::0. 848KM 

9'tj::JOJ.9 i Jll.7·c.r~ 
tlf;oJO.S3 ! S. 77.FlO. 7. 
1 llT JOOM=42.62·C 

Z [200C) =J. 3Sl3~" 

\l 5::: 143.0 ± 170. 2°C/r:.M 
Hf:::10.38 ± 5,77,K:::7.6. 
T AT 100M:::42.62°C 
Z f200C l::: 1. 078KH 

.. 

~96:::J80.3 ± 84.0°C/r:.M 
Hf:::10.38 ± 5.77,K:::5.8* 

T AT 100M:::42.62°C 
Z f200Cl :::0. 942KM 

+ 

+ .. 

S5 I OP 



I~ 
-·_;c": 

~i~·'.' , 

I~ GEOTwE~~~L LOG. AMAX rXPLORATION. INC •• 
2'S 01 80 

fl:F:qii-ji" C T :--iUS-CA~-6k-~-' -NV---------' --
,- i'; 

! ~ , 

ri i pOOJ ~!t LL Dt ~1iJ yQ ~tCL TITLF 

A. L. LA r~G r: 

1-, 
\_i51 [60 t­:."L_, 

42 28 10 79 D.h KM N or HOT SULPhUR SP~ 

. 7; 

\._, i 

I~ : 
YC 
'10.2000 

YC t'l 
13.1000 

tl. L A-r 
41.4772 

"1.1. LCo r,;c. 
11601,,<'0 

: -
,"·1 

1111 J 
1-, 
'1:- 1 
~'1(' ') 

<. 

3 

f:; . T ~ 0 T ~ 'J ['; [\ C 0 !.- :IT v T Y E, S Tr,' P::: 'v • 
"r.GOL 21 .000 O.DOD O.OOG 

n! . 0 0 Q 2:, .0 0.) 0 .6' 00 ' 0 ~ 0 [) 0 
2

c
R.GJC 3~~.708 0.000 O.OGO 

,i': £; 
j .• 

'r'l '1 
~~,~o'70~ ~f~7.~8Q o.roo 0.000 
~ 1.7 .. 200 4 Ii ' .• " 0 Ij 0 • [i 0' 0 .... 0 .0 0 Q-

" 4 4 I' • 2 0 C 5 1 k • ~, 0 u :. • 10 0 0 0 • :, 00 
fi'::U',:U'" c')'r'iXTIvITY USCD TO CDl'PUTf QTHr.F,~: 
*,. * 

t 

~ 

\.. , , r "0,) 

r"! 
"j 

\.. 

'-- :'. 
s,. 

"-

"--
i·· 

? '1 

\..... ;: 
;1,' 

',- ;~:! 

"-

\... :1~' 

,\ '~: 

L-

1-

1,-

"-.. 

fE, r; 

f "0 

f- b 0 

,I ,VIC'loS ~"G~friT I)S[U TO fXH>1POLATF TO DEPT" *** 

~rLL [\~ ~n YR 

~~ 2G 10 7S 

~.:::: 2(j Ie 79 

I, 2 ;;; [I 1 0 7 '3 

n<: P- H ()O) 

0.::00 
1.000 
1.500 
2. ceo 
2.500 
3.000 
3.5GO 
4.000 
4.500 
5.000· 
5 ~ 500 --

h. 0 DO 
6.!:lee 
7.000 
7.::00 
C.ooc 
fi.:'GO 
q.CGO 
9.~OO' 

10.000 
11.000 
12.0n(j 
n.cno 
1".0 C C, 
1 : •• (: 0 [; 
16. 00 0 
17.0CO 
18.[00 

C',F:G C 0'( C I K;~ 
lO.:;~O 99'7?Y.QQO 
11.760 IH'J.99'J 

,1/.2;:0 920.002 
1 ~: • ( 9 (} 9:19 .'~91 
12.:'70 :,60.001 
13.050 150.000 
1::>.190 27,). 'J ')') 
13.350 320.000 
n .210 - 27 'j .3:'9 
13.cto -259.gYB 
13 0130 c,! • '!'4i,l 

12>.200 13 L).SI1:J 
12.260 11 r] • rJ (.~ ') 

13.320 120.00~ 
13.430 219,9~7 
13.('~~O 4 1+0.002 
13.f:10 320.000 
13. 0)70 32G.OOO 
14.14 [j 3liC.OOO 
14.270 25,'. '!'!fJ 
14.'190 52C.OOO 
1'J.C20 ?)(,.001) 
E·.3f,O ..\40.080 
P-,. 7F 0 400.000 
l{l.]~O !.? ~i. q~9 
IE.:) C 0 430.000 
170100 :·40.001 
17. fl ,; 0 7~n.oor; 

SOl.,? L:: 
1 
~ ,-
3 
4 

::i 
t> 

7 
p. 

'3 
1 G 
11 
1 ? 
1 .~ 
14 
1 ~, 
1 (, 
17 
It< 
J C; 

2 " " 
" 1 ',,, • c 

n 
2" 
'; , 
t,. ~J 

?E 
;~ 7 
~n 

~. r d '1 r~ 

,~ / [" f' 

:-uv 
1 '1':';' • : 

'J. 

[hL DATt - LP LI 
H 9 79 1 0 

In If,T 
1, 

o \rJ 

...J 

.; 

J 

..J; 

.J 

.J 

J 

..J 

J 

~ 

', . ..; 
':" 

" ..J i·-
;", 

J 

"J 

J 

.J 

--' 

-' 

...; 

.J 

...) 

...J 



\.. 

\.. 

HE, 0 
\.. 

L. : , , 
.. ' 1,1 

\,... ; .. ! 

,10 , 

"-.. , .. I: 6 0 

',. 
'-.. . 

" , 1 

" 
,It' 

, 
~ " I 

'". 

\... . ,i 

\.... J: 

\... "" i 
' Ij 

1.... 

,I, I 

"-. ,0 " 

,. 

\-

\.... 

\.... 

\.... 

'-

L 

t- ~. L~ 

~6l 

!f.. l 

""' f:[J 

o r. :~:~: . ", 
'; ~~; :.~ 'r 
\.cc.;: , 

19.000 18.190 340.000 

42 20 1 0 
____ o ~ Q.·oQoO_O ___ )op_._,!~ 90 ___ 25. 0 . ~ 0 0 Q 

79 22 • 000. :' 19. 970 7 f, q .9') ') 

~ ? ;10 1 0 70 

4 2 20 10 -'9 

<:2 :::2 10 79 

,.;' 2 c 1 0 7 'i 

:,;: ;:;- r' 1 Q 7 r, 

2 q. 0 0 0," . 2 0 03 7 0 2 0 0 • t1 0 1 
26 .000 20.720 174. 99Q 
2 k.000 
3 0.000 
5 2.000 
~ q.OOO 
3 S.000 
3 tl.OGO .. 
l; 0.000 
l;2 . 00G 
4 4.000 
4 6.000 
4 S.000 
5 0.000 
5 2 . 000 
~ 4. 000 

~'E:. 0 00 
~o· !l.OOO 

6 0.000 
b 2. 0 0q 
to (i. 0 CO 
b f:.OOC 
(. p . • 0 (; C . 

7 0.00C· 
n. 00 0 
7 4. 000 

°n~ e GO 0 

7 8.000 
HO.OOG 
e? .ooo 
t< '+ • 000 

21.0':0 
21.'590 
22.100 

22.G40 
23.150 
23.730 
24 . j lQ 

24.F, 20 
2:; . (,II 0 
2C.120 
2 7.1::0 
27:650 
2P.;;00 
2P. . c40 
2 '}. 1 t. 0 
20. . 880 
3 C. 120 
31.430 
3?G40 
32 .C. OC 
32 . ~:O 

3· 3 . • " 2 0 
33.8 70 
34.390 
~. 4. PSC 
3: • .3RO 
3b . (;20 
3

0

6.- b 7 0 
37.3?0 

[' 6.000 37.950 
iJ P • 0 0 ii O 

- - - --:, l' • S 5 0 

';0 .00(1 3e.R50 
': 2. 0[,(; . 
9 4. 000 
':. E:. COO 
c, l;(. COO 

lfQ.C~[! 

1 n 'l • 0 C 0 
1 10.000 
I 1S .o eG 
1 2 0.000 
1 2 :', .0(0 
l ~ (; .UOIJ 

D5. 00 [I 

1'10.000 
1 '1S.0rn 
l ~. O.OOO 

l : ·S .(: Lu 
J(C.02L 

. I '. ': .• 000 

39.~~(j 

4 G • [, c., L 
41 • . :· 40 
41.f-20 
4 2 .E20 
44.E.20 
4 :: • (+ 4 0 
4('.900 
4 ;J . ' i S 0 
50 . 4 1 0 
51. '12 0 
53 . 2E'.O 
~4.:'70 

%.0 70 
5 7. (, 00 
59.[<"0 
£: o. :·S 0 
61. 'od l O 

1 ~l I> • 'J C) q 

250 .0 00 
25~, .001 

270.000 
254 . 9'39 
290.001 

.: s. q • ~.J q (.1 

25': . • 001 
309 . 97') 
340 .00 0 
~O" • 9 3 c,J 

~t·O .O OIl 

?7'j.oo ~ 

220 .0 0 1 
2~O . 1)00 
::,'(; '3 . ~ '3 9 
120.001 
654 . 9'l'1 
3(: (, • Q'3 8 
23 0 • CO ., 
224.99 .'3 
23 5 . 001 
22"0')')8 
260 .002 
24 4 • r) '~j g 

250 .0 00 
320 . 000 
:'25.001 
3~5 .001 

3 14. 'J'J ') 
34 C? 9 =1 Eo 

100.00 2 
~70 . 00G 

~2 ') . ':)'U' 

34~ .0 0 1 

240 .0 02 
.'. 'i :J . '1,)8 
400.0UO 
1£04.000 
3 10. 00 1 

' 3 ~0 .OCO 
30:, .9g'l 
30<:.'JGO 
272 . 000 
2~!u.:JJ· O 

~OO'!0100 

306.000 
44 :-. • 'lgq 

1 4 {t • no!; 
~~('· . OGO 

?<J 
3, Q .. 
.31 
3? 
7 , 
.J ~, 

:'. 'f 
3~ 

:It. 
~ 7 
: . fJ 

39 

" 0 
4 1 
42 
43 
(,4 

45 
4(, 

I> 7 
4[, 

4" 
5 n 
5 1 
5 ~' 
:.) 3 
54 
<;0 - . ' 
:'6 
:\ 7 
~"d:' 

Sf..4 
f , G 
(,1 
62 
b ~. 

64 
be; 
(- h 
(.7 

6 f! 
(, C. 

H 
71 
7 C 
7:, 

74 
7 'l 
71'. 

77 
7 P. 

7':< 
gO 
h I 
;- : 
tL~ 

, 
I 

WR I>J k ,) 
" {~'~ .;; 

10 
. -... - -: .. -:---~ . ~~-- "- :, 

: ._- : 
' 0' 

.~ . .... ... .... ..,~.-:- ·· ~ : I"'t"·~ ..... -; ' .. ~ .• ~ .. . ;O_:..,..~.~ .... ~.: .:t: .: .. . ,~7""7!~"':~.~ .. ~ .. ~ .... ,...~ ..... ·~~f...- ·- !>' •••. ~ .-'-' ,- •• ' . .... •• .• . ......... "" '''r *''~ ......... .. - .. .... -~ •. - .... -.-. "'I'. <O- ."- ... . ,... • • ~ •• ~---_-.~- ..... _~~' __ I _ .. ,... _ ••• _.· .. . ..... " • • ~. _~ •• , .... , ....... " • . _ . ,_ ' • ., _ _ . _. , .''1'- ..... -

.... 

... 

... 

... 

... 

.J 

.... 

... 

... 

.... 

-' 

.J 

.J 

..) 



~ . " ...... - 1"-.,,. ~~~"' f" '"-:~1i-''''' ----ill~~~~i"!~--~...,..;olt-""""'( .... ~ .. ' 

,, ' 'i~,C',:};~;;1:,)\tW::~~"V 
\",.. 1 70 . 00 0 ·f-.3.0 110 

1 75 . 000 6~.~OG 
~T--" '-' - .. ··-··- ·----·---i i Li . -0 i5 0--6~ . :3:; 0 

L ;; ; I f<3 •. 0CO 67.1150 

I.; : 

'- :' I 
i ~ i !'hO 

\..... . 
;, ! 
'i' " , . 

..... ~ , .1: 
'''i 
I,~;r'" 

i 
; ')i hf-.O 
1 . ' 

'" 1'""- ,' 

~ ~: . -
" f ~ 

~. 

~~l 
I , h 0 

I , 

~. :~ 
,-" r-- l 

~ .-

~ ', 

'-., ~ I 

~;, 

:;1 
\.... ";, 

:',.1 . f.. f r 
. :: ; 
., ', , 
i: ~ : 
, ~ 

:"., .. ' 
.\ ,1 

\.... .. 
. " 

1 (.[; 

\....., :. 

\... 

,- ' ' 

'-

'-' 

42 20 10 I') 

I~ ~ . 2 U 1 n . 7 9 

4 :~ 20 10 'r 9 

~2 ;- G 1 0 7 '-) 

4 "," ;., :~ Jr: 7 r) 

1/:'·11.0 G G 68.':'90 
l'n.OOO 70.1L~0 
ISk.OO O 71. 1:!20 
203. 000 73.050 
2 08. 00 o-·-··-1ii . 12 d 
2 1~,. O.G 0 75.010 
218. 000 7 ~. 30 
~2 ~~b~5 --~ 75. 10 
22 ~.D00 75 . 30 
233.000 

' 238 .00 0 
243.00C 

7 :'.7~0 

'75. <J 1 0 
7 5.840 

?4~.OCO 7 G . ~9G 
253 .00 8- .. .. -:77.1 30 
;::' k • a 0 a 
2(,3.000 
266 .000 
273 . 000 
2 7 13 . 000 
,'f. :5 • (, c (' 
2h8 .0(,O 

7 f< .l OO 
7 9 .0 90 
80 .1Z0 
fi 1 • 1 5(1 
8~ . 1I1D 
iJ:: • 2 e a 
e4 . 33 0 

2 3.0GO 65.S20 
2 8 . 00 b-:-.... aL 41 0 
3 3.000 8 7.4 5 0 
3 11B .0 08 88.48.0 
3 i'~:o ·oO---i:j' . :, 40 
::, 1 t • 0 0 0 9 C • (,·0 0 

3 23 .0 00 9 1. SS 8 
~28 :000 - ~2 .710 
3 3 3 . 000 93.780 
336 .0 00 9~ . g~0 

--34 < CO 0 " '<; ':,.77 0 
j 5 u . ~OO '-) (. 29 0 
: 5 S .7 DO 9R . G!O 
3 ~ 2.eoo · 'J8 .1 8 ~ 
3 ~ P . 9 00 S9 .1 BO 
37~ . COO 100 . 3~ 0 
5 ~ 1.OD~ 1 00 . 9 GO 
3 8 7. 200 101. 070 
3 9 3 . 3GC 102.41[, 
~, U 9 . 40d 10~. 0 70 

4 0 ::. 5 r;0 l C5.~' 'iO 

4 1 1 . 6 00 10:=J . ~~EO 

4 1 7~7 C6 1 05 . 0 70 
L! 2 3. bG O 10 k. 1 30 
If / ~. ~' OO 1 08 .74 0 
~ .~ (, . O OO " iO P: ~ 9f':O 
4 "2 .1 00 l oc.410 
4 Id': ' ~: OO 10 9 . 9 10 
{ .. :: u .~ oo 111. E50 
4 1. 0 . 400 114. 130 

392 . 000 
292 .00 r. 
316. (,66 
2 9 5 .9 '1 <) 
2 32. 00 1 
231\.000 
3?f<.aOo 
245 . 99 '7 
214.0 01 
17 8 . 000 

[':;.998 
36 . 002 
? 3 . 'J'l'J 
24 . 002 
:'1. ')'JB 

-1 3 . '.1% 
89 . 99~ 

1 67· . 3'J·) 
i 94 . 000 
l YB . no .l 

'''? 0" • 0 0 0 
206.0 '00 
2Q(' . 0;10 

220 . 001 
20S.')SS 
n 8 . 0tl O 
17 8 . 000 
20 8 .0Q 2 
2 0 ~ . • GO ~) 

"'2 1 2 . 000 
212.00(J 
2 1 2 . 018 
2 1 0 .0 0 1 
2 1 <; . 001 
229 . 9 1J9 
16 7 . '}',;Y 

£-H . 422 
3,,3 . 607 
-7.3.77 0 
l; S . :l:~-:1 

1~1. R02 

1 01 . 6;;7 
1 7 .7 ~2 

1.'. 4 
f-::-. 

ef. 
H7 
PI' 
f'.fJ 

':0 
~) 1 
r:J2 
') 3 
9 11 

S ~I 
c, e, 
91 
~ [( 

9S 
.1 [) 0 
1 U 1 
1 0 ? 
I II :) 
1 04 
1U ~ 

lOC­
I Q 7 
1 Cf; 
1 0 " 
11 0 
11 1 
11 ;> 
11 ?, 
1 1 4 
J 1 ~, 
11 h 
11 7 
11 g 
1 1 ';; 
1 20 
1 ?1 
1 _, -, 

L < 

12:: 
I ;1(1 

12 ':> 
1 ;! EI 

~ 1 ') . 6 7r1 1 2 7 
2 7 2 . 133 1211 
159 . 999 
1 09 . H .~ S 

-1~~ . ~(]2 

~Ql . ~~~l 

100 . 0110 
?, (, • 0 C' (, 

7 .3,/7 0 
il l.'VE 

3 1 H.O :\ 1 
3 7 3 .77 2 

l? S 
1 ~ r: 
Dl 
L \;' 
1 ., " 

l ~ ~ 

1 ~ ~;, 

I ? f: 

1:' 7 
13 ~ 

...... 

, 
I 

I ,w · 
'." {;.j 

. :: 

III 

J 

J 

J 

J 

i" J 

I:' J 

J 

J 

. J 

.1 

" 

.. 

'" 

../ 

--' 

~ 



\.. 

q ... 

<':60 , ... 

, 
I._':! 

'6 ' 

\..' 
) 

i 
. "LP~ ~,rt 

\.. 
": 

S~G 
r' ,~ 

:1,1 
,,~';.~ ~: G 
':1" 

, 

"1 

s:: s 
\... •• .1." 4 

\... C, 

\....' 
~ C·C: 

!-
'- t' (J\.;: C. ~ 

\.... 

-t ~ 

LI.{lj 
, I 

1..., 

", 

\"'. 

\... 

\... 

1"., 

\..., 

r7t. 
'~'~;" 

466.500 114.9~O 13b.0~S 139 
.. , .......... _ ... _. __ 'tJ2. •. 9_Q.O . ....,.,.;...Uli .•. Ql~L. __ 1}.3.4 ~':l •. _1 II 0 ._. 

4,2.201079 478.70.0',.117.410 231.034 141 
484.800 118.130 . 118.03? 142 
4 " 0 01 00 111l. £, 8 0 ... ~1 03 • 77 ~ 1 4 :; 
4S7.000 119.~70 128.985 144 
503.100 120.P50 209.837 145 

.... ____ .. 505.200. __ ._122 .• 070 __ ... 20 Q. a 0 1 14 (; 
515.200 123.1BO 1B5.000 147 
518.300 123.570 125.807 148 

... 
! f T ~ ;, r f P T F J ~ S f G V T 1 = 12. 4 :, :, 

Z~TAPT T S T "P T Ut,[; H ~'D COPC 8, r. C (I ~" 

~·o.rro ;~7.t):::O 213.000 75.010 3.~?4 (I. (; n G 

"-_._- --.--

;'_,TAcT TcFP.T ZErw T f ~,D CO NL' f., DeO;, 
;'1'.0["0 75.01 q 2.58 •. 0 CO 7.8 • .1 0 0 lY.c!CO 11.000 

7"T.".T T::;T~:~! 71~(n TFtW CO""!\: " nc \~: i·; 

:; c " • 0 ~: n 71<.100 3:,6.700 '! [I. E: 30 :, .271< f) • Cell 

Z:,P;:;T T SHPT lFMI H!I;D C 0 ~Jr.> & (' C C:~; 

.5~\S.7nlJ 98 u (1:" 0 387.200 101.070 10.F,7'3 0.000 
- -.. ~-- .. -.. -.-., 

;:' ,T :.;. T TC·T~RT Zf t'll .. Tt flD C·) I,l' ~, 8rcl' 
!hl .. 2GC· 101.07.9 ... _ l;4J;.2GO 109.910 7.1'00:' D. 0 () (. I 

7:·T~'T T ST RT. ZEND TEhD CO [.il, K erL .,' 
a..:.! .. ~ [: [' 10 q. 10 51k03l'O 123.':70 :).Ht,O C • ~lf' 

r' .~ . r ,1. l, ,,';. i~ 7 U " f) r (1 F. f Y T RAP 0 LA 1 J C I,j 

--~---. ----'" 

...- ..... ___ .• " , .• , _. _n, ... _.,. ___ ...... ,._ .. , .. ~. ,,-~",,!._ ... , ... _. , ..... "I',>.~<~.~~ •• ,....,-.""""' ........... #,~ .' ... ~..,....f·'-".· ....,...-

y 
;;!J~:J 

(; ~ .~ r\ J i ~,T 

:·00.1;:4 

(~ :" rJ. 1-: :: r: T 
:', i.t '" :' l.. ~~ 

r- r; .\ ~ \ 1 ' ~, T 

,i,. :-.',"1 

r. t", II LJ 1. F ~" T 
1 I) 1 • >, E: ':l 

I[~-~C:.~~T 

1 {f ,I.; ~ l :~, 3 

. ( .. ~ .!' .. :.' ;.: r, T 
t r: (~ • ,J., II :. 

S.C!. 
~; CJ. 034 

~ .• D. 
71 • t).3~! 

'\ • C • 
:=-1 rJ _ 1't:3 

P. '.';. D. 
111.6~)3 

:: • c' • 
j., 0 .:::2 4 

<, .': .. 0 .. 
b!l.gb~) 

I,. U e, LHF 
]f,.H7fi :;.773 

f,r u ,S, t'HF 
H.87b 5.773' 

> Fl' ;;, r~F 

1 [ .• P7 i' 5.773 

hF U & eHF 
1 [J .,8"( P 5.773 

f'F L: R r'HF 
1n.67f.1 5.773. 

f'r U ;~I. fHF 
1 c. tnt< 5.773 

o 
.,.7'" 

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

-

T AT 1 (j 0 t·, Kf'· 
42.620 G." 29 ~ 

T AT 100 M Ki'" J 
42.b2C ;>.481, 

'" T AT 1 CON Kf\ 
42.62L O. F 4 P 

'" 
T AT 100M K': 
42.620 1.:.5P .,J 

T n 100 :: Kr'l ~ 
42.620 1.078 

..J 
T AT 1 00:'1 K ~! 

42.620 O. '- I; <. 
.,J 

-oJ 

~ 

...I 

-.J 

...J 

..J 

• 



(
._- . 
. . r 

/'" 

LITHOLOGIC LOG 

860-42 - Continued Proj ect: ---------------------

c 
Elevation: Date Drilled: --------------------- ---------------------

De th (m) Descri tion 

( 

195-222m Predominantly gray crystal vitric tuff bearing some biotite, extensively 
devitrified. Both competant and clayey and crumbly. :Little reworked 
tuffaceous material. 

222-234m 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. 

234-249m White/light gray indurated biotite crystal vitric tuff devitrified to chalky 
appearance but competant. Feldspar and minor quartz visible as small 
phenocrysts. 

249-270m As above, also reworked material described in interval 117-195. 

270-522m ( D) 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. 

I 
. I 

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 
IIharder ll drilling encountered 243 m 
Sharp rise in mud temp. between 243 and 273m. 
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LITHOLOG1C LOG 

Project: 860-41 
----~~~~-------------

Location: 41N, 52E, SE~, SW~, SW~, Sec. 10 

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. Lit-tIe 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 l ook to it, probably a micaceous sheen. 

Exposure to Sun - excellent 

Vegetation - Sage - sparse 

Land Use - cattle gr azing if in use. 

Comments - lost circulation oonstantly while dr illing in small amounts. 
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Project : ___ 860-34"-___ _ 

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

Elevation: 5880' Date Dr HIed: 9/9 - 12/79 
Method: Rota r-yJmlJa 

. ___ .c.... _____ _ 

~~th (~,~) __ ~--_-__ -----------~D~e~s~c~r~ip~t~i~o~n~------------_____ _ 

o - 3m 

3 - 11m 

11-312m 

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 

Argillite, 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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LITHOLOGJC LOG 

Project: Hole 860-33 --------------------------

((: ...... :"' .. ' 
~'j 

Location; 41N,. 52E,. SE!" ( NW!" r SW!" (. Sec. 4 

Elevation: 5880 t Date Drilled: 8.,.,(5"9)..,,,79 

Depth (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 

c.:;;,' - 180m 

--------------------- --------------------------
Method { Air to 8, 5m rotary/mud to T. D " 

Descri tion 

Floatr. soil regolith 
.".' crystal tuff 
.".. lithic tuff 
~ volcano~clastic sandstone 
.".. white;,' well indurated tuff bearing mafic crystals 

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. 

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 pldg., ctlso 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: ____ ~8~6~0~-~3~3~ __ -~C~o~n~t~i~n~u~e_d __ 

Elevation: Date Drilled: 

Depth (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 drilling to 100m in a sticky clay then slower drilling 
in a more competant rock. 
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LITHOLOGI C LOG 

Project: 860 - 32 

Loc ation: 4lN 52E 6 NE~, NW~, NE~ Method ; Rotary/mud 

j ' 

Elevation: __ ~5~9~8~0~' ________________ ___ Date Drilled: August 9 ..,10, 1979 

Description 

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' s~all peonIes 
20% course and very course sand 
5% clay or less 
Li thic 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 Drown., 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-round 
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, very friable 
and porous, light weight. Contains a few biotite, possibly pyroxene grains. 
Some rounded fine grained, sand size, glassy, dark gray volcanic lithic debris. 
Could be primary crystal, lithic tuff not well indurated. More likely 
lithics represent sand in a clayey, silty sediment, poorly indurated of 
predominantly tuffaceous origin. 



LITHOLOGJC LOG 

Project : 860-32 Conti nued 

c·, 
Elevation: Date Drilled: 

Depth (m) 

42 - 53m 

53 - 55.5 

55.5 - 67.5 

67.5 - 81m 

Bl - 84 

@~~~~ 
84 - 135m 

135 - 312m 
T.D. 

C1~ 

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

Description 

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 25-30: 
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 53-55.5m. 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. 

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

As 30-42m, 53-55.5m and 67.5-81m. Somewhat higher content of altered, 
sand size volcanic lithic debris. 

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

Sun Exposure - excellent, very well exposed 

Vegetation - sparse grass and brush 

Land use - cattle 

,Groundwater - nearby surface seeps producing bog like conditions. 
Water standing in hole at 2m. No significant drilling 
fluid gained or lost while drilling 

Comments - Exceptionally fast and easy drilling. 



SUBJECT: 

AMA>= EXFJLORATION, INC. 
4704 HARLAN STREET. DENVER. COLORADO 80212 

INTER·OFFICE MEMORANDUM 

Conductivity Measurements and Heatflow Calculations 
Tuscarora, Nevada 

DATE February 21, 1979 

TO: H. J. Olson 

FROM: H. D. Pilkington 

cc: A. L. Lange 
V. Handley 

Selected rock chip samples from some of the 1978 thermal gradient holes 
were sent to SMU for conductivity measurements. The following summarizes 
the results and the changes to be made on existing thermal well maps, 
heat flow maps, thermal gradient maps, depth to the 200°C isother~ maps 
and on the thermal data stored on computer tapes: 

Hole If Location Assumed K Measured K .9. 

860- 1 NESW S21 T41N RS2E 
- 2 NENW S20 T41N RS2E 3.S 3.S 
- 3 NWSE S19 T41N RS2E 6.0 S.3 
- 4 SWNE S17 T41N RS2E 3.S S.S 
- S SWSE S9 R41N RS2E 9.0 insufficient S.O 

sample 
- 6 not drilled 
- 7 NWSE S8 T41N RS2E 6.0 32.S 
- 8 SWSW S4 T41N RS2E S.81< 39.8 
- 9 SWNW SS T41N RS2E 4.S S.83 49.1 
-10 NENE S7 T41NRS1E S .. 8* ll.S 
-11 NWNE S6 T41N RSIE 6.0* 7.6 
-12 not drilled 

*Revised K values based upon similarity with rock at 860-9. 

H. D. Pil ington 

HDP/c 
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~ EeT~E R~ AL LeG , AMAX EXP LORAT I ON , INC" 
' 8 AG 78 . -

' ROJ EC T: TUsC ARe RA, NV 

'ReJ WEL L OA MO VR WELL TITLE 

A'L,LANGE _. 

860 9 1 3 0 7 18 --1.6 KM N HeT SUU?I-!UR SPS --- - - ------
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XCM 
1 3 . 5000 
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ELEV 
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••• fRE VloUs S E GME~T US[ D TO 

TO COM PUTE eTHERS 
EXTRAPOLATE TO nEPTH ••• 

'ReJ 
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860 -
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91 3 0 7 -78 

DEr TH (H) DEG C 
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LITHOI,dGle LOG 

~ Project: Tus~_a_r_o_r_a __________ ~ 
860-9 

Elevation: 6040 Date Drilled: 

Depth (m) 

0-6 

6-48 

------------------------- ------------------------
SWNE Sec. 5 T4lN R52E 

Description 

Alluvium 

Altered crystal tuff, green to blue-green montmorillonite and celadonite 
alteration. 
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TUSCARORA. NV 
1.6 KM NW HOT SULPHUR SPS N.LAT 41.472, W.LONG 116.167 
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~ eT~ E R ~A L LO G, AHAX ~x~ L eR AT l e N , INC ., 
'J AI3 7 8 . . .... 

A .• L,LANGE -- - _. __ .... __ .. _ .... - .-. ,'. __ .. . . .... . 

~ eJECT : TU S CAR~RA, NV 
(.) 

~ e J WELL DA MO VR 
860 1 0 13 07 78 

WELL TIT LE EDITe~ TERRAIN LP Li 
o 

ISZ 
1 

!ST 
1 ··· ·· 1 ·. 6 KH NW HOT SULPHUR sp·Ef --··- - ··-- ---·-· JJK/DP- 16 6078C~cf - 0 Q 

Y~M 
3 3· 3000 

XCM 
11 ' 10 0 0 

N, LATW ~'LeNa ·-· .. - ELEV 
~t.~721 116.1669 1798.~ 

J SEG START SE a EN D CON DTVT Y &!TD DEV ; 
1 1 0 , 000 4 0 . 0 0 0 0, 000 0.000 
2 4 0 , 000 7 6 .00 0 0' 000 0 . 000 
3 7 6.000 8 0 .00 0 0· 000 0.000 
4 EO,O OO 9 6 . 00 0 3 ' 400 0.500 

RECEEO IN G CON DUCTIV I Ty USED 
• • PR EVI oU s SEG MENT USt D TO 

TO COMPU TE OTHERS 
EXTRAPOL ATE TO DEPTH ••• 

Re J II ELL DA M~ YR ~ E I1 T H (H' OEG C DEG ClKH 
860 1 0 1 3 0 778 2 · 000 10 . 3 ~ 0 99999.000 

2 · 500 9 .0 1+0 -2999.999 
3 . 000 8 ,6 70 -740.001 
3 . 500 8 . 550 -240.000 
4' 000 8 !6 70 240.000 
4. 500 9 .1 20 900.001 
5 . 0 0 0 9 , 390 539,999 
6 ' 000 9 , 920 530.000 
7. 000 9 ,9 90 70.001 
8 . 00 0 10 . 110 1;>0.000 

860 1 01 3 0718 10 ' 000 10 , 470 180.000 
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16 . 00 0 11 , 530 160.000 
1 8. 00 0 1 1 , 910 190.000 
20 · 00 0 12 . 250 '70.000 
22 '0 0 0 12 . 570 160.000 
2 4· 00 0 12 . 960 ~ 95.000 
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44.0 0 0 16 ,0 70 1;;>4.996 
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0 
4 6 ' 0 0 0 16,240 . ... . 84.999 _. _ __ 29 '- "" . 
4 8 ' 0 0 0 16.410 

860 1 0 . 130778 50 . 0 0 0 16,630 
52 ' 0 0 0 16.870 
5 4' 0 0 0 17 . 260 
56 ' 0 0 0 17,4 7 0 
58 · 0 0 0 17.63 0 
60 . 0 0 0 17 ! 850 
62 ' 0 0 0 18 .• 000 
6 4· 0 0 0 1 8. 24 0 
66 . 0 0 0 18 . 520 
6 8 ' 0 0 0 18 . 8 3 0 

86C 1 0 13 07 18 70 ' 0 0 0 19 . 1 40 
72 . 0 0 0 19 . 4 5 0 
74. 0 0 0 19 , 7 8 0 
76'00 0 20,150 
78' 0 0 0 20 . 8 8 0 
8 0' 0 0 0 21.8 1 0 
8 2 ' 0 0 0 22 , 5 0 0 
84 ' 0 0 0 22 , 950 
86 ' 0 0 0 .. 23 , 220 . 
88 ' 0 0 0 23 ! 6 0 0 

860 1 0 1 3 07 78 90 ' 0 0 0 23 . 9 9 0 
92 . 0 0 0 24,3 1 0 
94 · 0 0 0 24 . 6 4 0 
96 .00 0 24 , 9 9 0 
98 . 0 0 0 25 . 2 1 0 

84.999 .30 
110.001 31 

. 120.003 32 -.-. ...... - - -

1<)5.000 33 
104.996 
. 80.002 
110.001 

75.005 
119.995 
139.999 
154.999 
1,,;5.006 
154.999 
165.001 
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345.001 
224.999 
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SE G ZS TART 
.. 

ZEND DCaN .. GRAD1ENT ~ TSTA RT TEND COND 5. S.D. 
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SURF'CE INT ERCEPT FeR S ~G M T 1 • 8.854 

KH I: 1.132 

.. , "' - ---- .--- -. - _ .. __ ... .. _---- ... , ... .. . 
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1+0'000 
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76'000 

-
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1:>' S 5 0 76·000 ... 

TSTA RT ZEND 
2 0 . t 5 0 80.00q. 

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

TEND CeiND 5. oCeN GRAD1ENT 5. S.D. 
20 , 150 5.496 0.000 122.614 36.048 

TEND _. __ .. COND _ 5. DCaN GRADIENT 5. S.D. 
21 . 810 1.625 0.000 414.623 70.717 

HFU ~ . DHP T AT 100M 
6.739 31t7!! ?3.093 

I-IFU & DH, . _. T AT 100M 
6.139 .. 3.t7!,,_ .. _ 30.10:;' 
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1.543 

KM 
0.510 

SEG ZSTART TS TA RT ZEND TEND C~~D 

3.400 
& DceN 

0.500 
GRADIENT "& 

188.544 
S.D. H F IJ & 0 H F ... . T AT 100M KM" 

1.024 1+ 80'000 2 1.210 96 · 000 24 . 990 
PR ECEE61tlG SEGM ENT u S ~ n ~eI~ - EXTRAPO~iTleN 

65 • 7 6 1 _ ____ 6! 7 39 ... _ .~ It 7 '3 .. __ .25. H 4 

- - - I ------ - ---. ---- - -- --- --------------- _. . -- .. _----_... . "" . --

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

([~~:'S-~-~j) ~ I r--JC=~~F== 
c::::: 0 F=< F= O;::=::? ",::,.,. -T I =- ----...... 

____ . __ ---:~'" + 1 _ C'I _ _ .. ~ .... ~ _________ _ 



Depth 

0-3 

3-40 

40-76 

76-80 

80-96 

LITHOlnc.;lC LOG 

Project: Tuscarora 

Elevation: 5900 
--~~~-----------------

Date Drilled: -----------------------
mVNE Sec. 7 T4lN R52E 

(m) Description 

Buff to light brown weathered crystal tuff. 

Altered crystal tuff, light gray-green to blue-green celadonite 
and montmorillonite alteration. 

Gray crystal tuff with alteration. 

Strongly altered crystal tuff. 

Moderately altered crystal tuff . 

.. 
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PReJEcT : TUSCARM RA, NV 
. -.-- .. -.--.. -.-. . .. - .. _._- - -. -.-- .... _ .. _._. -- --_ . . _._-

PReJ wELL DA Mt'J VR WELL TITLE EDITEl~ 
860 11 1 3 07 7 8 2 . It KH NE HfH SULPHUR - SPS -------- - - ---- - JJKiDf) 
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----------=------------------~~--------~~~------~---l O I ,' , 
" 52·000 

54' 0 0 0 
56' 0 00 
58· 0 0 0 
60'00 0 
6 2 · 000 
64·00 0 
66'00 0 
68 ' 0 0 0 
70'00 0 
7 2 '00 0 
74.00 0 
7 6 '00 0 
78'00 0 
80. 0 0 0 
8 2 ' 0 0 0 
84' 0 0 0 
8 6. 0 00 
88'00 0 
90· 0 0 0 
9 2 ,00 0 
94'00 0 
96· 000 
98 ' 0 0 0 

14. 780 120 . 000 32 
15 , 030 125 . 000 33 
1 5 , 270 120.000 34 
1 5 . 540 135 . 000 35 
1 5 ! 750 105.000 36 
1 5 , 990 1;:>0 . 000 37 
16 . 230 119.998 38 
1 6 . 460 1 14.998 39 
16, 730 135.002 40 

86 0 11 1 3 0 7 78 16 , 980 1;>5 . 000 41 
1 7, 230 125 . 000 42 
17 . 550 159.996 4 3 
17. 750 100.006 4 4 
1 81 020 1:14.995 4 5 
1 8, 280 130.005 4 6 
1 8 , 540 1;>9.997 47 
18 1 820 139 . 999 4 8 
1 9 , 070 125 . 000 1+9 
19 , 290 110 . 001 5 0 

8 60 11 1 3 0 7 18 19 . 560 135.002 51 
19 . 820 129 . 997 5 2 
20 , 070 1;:>5 . 000 53 
20 , 310 120 . 003 5 4 
20 . 480 81+.999 55 

SUR FACE IN TERC EPT FnR StG MT 1 ~ 8 ·1 74 

SEG ZSTA RT TSTA RT ZE ND TEND 
1 2 0 ' 0 0 0 10 . b 70 9 6 . 000 20 . 310 

C~ND & DC~N GRADIENT & S.D. ~FL ~ 
' 5 . 000- -'0 . 500 126 c 4 75 30.503- - ' , -- 6.4'16 ' 

PR EC EE CI NG SEG HFNT U S ~ n F~ R EX T RA POL A TI~N 

, DH ' __ T AT 100H 
2.158 20.816 

I<H 
U517 

~ I r-------J c:=:; ~ ~ F= 

(,) 

o 

o 

o 

o 

o 

o 

c 

(J 

o 

o 

o 

,0 

o 

o 

o 

o 

c 

o 
{ '( 4...:... .~_'l.a,. ~ -r.:::::J ; . 1%- '~ 
\ .. : -::~ ~ .:--- ----~; . c::::: C) ~ F= C) ;=::=:< ~ -r I 8 ·~ S 



• Project: Tuscarora 

860-11 

Elevation: 5960 Date Drilled: 

Depth (m) 

0-3 

3-98 

------------------------- ------------------------
NWNE Sec. 6 T4lN R52E 

Description 

Alluvium 

Gray-green crystal tuff with crystal fragments of feldspar and 
biotite, some celadonite alteration. 



LlTHOI ,~;[C LOG 

Proj ect: 860-1 
~---'--------'----

Tuscarora 
NESW Sec. 21, T41N R52E 

Elevation: ___ 5~7~3~6~f~t~. _________ _ Date Drilled: --------------------

Depth (rn) 

0-7.0m 

Description 

Valley fill - hole drilled to total depth twice lost hole by caving 
each time 



f\J 
CJ 

LV 
o 

I U.JLr-JI\Uf\r1 p 

2.4 I(M NE 
PROJ. 860 
5 10 

.+ 
+ 
+ 
+ 

+ 
+ 

Ul 08 AG 78 
CJ 

+ 

1\1 V 

SPANISH RANCH 
WELL 2 13 07 78 

... 
+ 

15 20 25 

'V 1===77.0 & 7. 7°C/km 
HF;::3.87 & 1 . .sO. k::=S. O. 
TAT 100M::=1B.OloC 
l(200C]::::2.464km 
S. 1.:::10. 32DC 

~'V 2::: 106>7 & 27. 7°C/krn 
HF::::3.87 0: l.SO. k:::3.S.* 
)' AT 100M=20.47°C 
Z(200CJ===1.783krn 

~.--.----------~--,------

N. LA r' 41. 44:1 ~ W • LONG 11 D. 151 

TEMPERATURE"C 
30 35 40 

JJK/OP 2 



r'r .~ e e 
GEeTWER~AL LOG. AMAX EX~LeRATION, INC •• ___ A. L! LANGE 
08 AIS 78 - - -

PReJ[CT: TUSCAReRA,NV 

PReJ WELL D,~ MEl YR - -- WELL TITLE 
86C 2 13 07 '8--------2.-'+ KM NE SPANISH RANCH 

--yeN ---- -xeM - - ----- N. LA T ---- w.Len-J1'3 
3~.8000 13-3000 41.4411 116.1~05 

J SEG START SEG ~ND 
1 10.000 ?o,6oo 
2 20.000 48.000 

PRECEECING ceNouCTlvITy USED 
••• fREVleus SEGMENT USiD TO 

CONDTVTY ~ STO OF-V'-
b.ooo 0.000 
3·500 0.500 

Te COMPUTE OTHERS 
EXTRAPOLATE TO DEPTH ••• 

EOITa~ TERRAIN LF Lf ISZ !ST 
-~JK/D~ 12 60780.0 06 1 1-

ELEV 
1731j.i3 

PReJ \>.EI_L DA Mfl YR 
86'() 2 13 07 78 

OE~TH (1'1/ 

2·000 
DEa c DEG e/KM 
12.220 99999.000 

SAMPLE'Nel, 
1 

2'500 11.660 -1119.999 
3'000 11,100 -1120.001 
3·500 10dlj.0 -13;:>0.000 
4'()00 9,950 ~9RO.000 

4'500 9.660 -580.000 
5'000 9,580 -160.000 
5'500 9.640 1';9.999 
6'000 9.760 240.000 
7.000 -----101150. 390.000 

860 2 t307 78 8'000 -10.590 440.000 
9·000 11 ,020 430.000 

10·000 11.070 50.000 
12·000 -11,250 90.000 
14'000 11.410 80.000 
16·000 11,550 70.000 
18· 000 11.700 75.000 

- 20'000--- 11.850 75.000 
22·000 12.170 160.000 

- -_._---- --- 24·000 12.250 - 40.000 
860 2 13 07 78 26'000 12,540 145.060 

2 
3 
'+ 
5 
6 
7 
8 
9 

10 
11 

----12 
- 13 

:r 

i 
I 
I 
j 

I 
-I 

i 
I 

- 1 

I 
- ---- ---- - 28 - 000-- - 12 , 71j. 0 -- :\.00.000 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

----------, .--- --- .-.-.. -- -----.,...._.-

~ I 30-000 12-.940 100.000 
32·000 - 13.140 -100.000 
34·000 ---13,330 95.000 
36.000 13.51j.0 105.000 
38'000 1.3,730 95.000 
40·000 13.970 1;:>0.000 
42'000 14.200 . - -

115.000 
44'01)0 ---H.1j.30 115.000 

2/t ---- -- ---

25 
26 

__________ L __ , 

27 
28 
29 
30 -- ------- --- --- -- - - ---- ---

Q;C.". ~'j) r~ _A G» / 

I -- -- - j 

! 
! 
I 

\ 
I 

~ I r---J c=:::: C'E3 ~ ~ c:: CJ ~ F=' CJ F=<;L' ___ -: I C ~ 



o 

e - 'A 
o 2 13 07 18 46·00CI 1'+1680 

48,000-1,+,920 
1?S.000 31 
120.000 - ---32 

FACE INTERCEPT FaR S[GHT 1 • 10-317 

1 
ZST AF!T 
10-000 

TSTAR,. 
11'070 

ZEND 
20·000 

TEND COND. & 
11.8S0---- 5.030 

DCe N 
0.000 

GRADIENT & 
771000 

S.D. 
7.665 

ZST6RT TsTAR~ ZEND TEND C~ND & DC~N GRADIENT & S.D. 
2 20-000 11'~50 48·000 14.920 3.S00 O.SOO 106170S 21.727 
CEEDING SEGM~NT uS~n F~R EXTRAPeLATI~N . 

A FeR THIS WELL AN~ fReJECT # ALREADY ON DISKl! 

• _________________ e __ . ___ _ 

--- - ------ - -- --_._"----_.-

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

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

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

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

-- - --~ -._". -- .'-. -~----.. -- -. -_." -----------------.--------------------- --

. HFU 
'3.8'3 

& OHI' 
1,501l 

.. n & OHI" 
311:1'3 1;SOIl 

------ ------- ._\_. 

~ 

i AT 1001'1 
18.010 

T AT 1001'1 
20.~69 

KM 
21'+64 

I(H 

11 7 83 

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

•• ________ • __ • ____ 4 ______ _ 

~-- - _._-.----_._- ------

.......... ' 

o 

o 

o 

o 

[0 
1° 
I 
'0 ---- -I 
\0 

. I 
__________ \ 0 

-------,,! 0 

CD 

e 

____ :_~! G 
! ., 

_-.\ e 

---I • 

--I-
'0 '~~~~=~~~~~~~------~------~--------~~~~. 

-~ I r--J c::::::: CE3 ~ ~ 
CO~F=C)~~""'T I Or---.J • F~~c» -<!C)') 

. ,--_ .. / 



L.lTIf() ()G lC LOG 

'. prOject:~~~_a_r_o_ra ________ ~,~Ia~ 
860~2 

Elevation: 5690 ------------------------- Date Drilled: ______________________ __ 

NENE Sec. 20 T4lN R52E 

Depth (m) Description 

0-49 Alluvium consisting of subrounded to rounded boulders of quartzite 
and volcanics interbedded with sand and clay layers. 

~ r ~ _ ..-'..--~--..,..- ,- --~ • r ~ -••• - - ~ ., .. -.----+-~-- ,.--------



It"', 
\, . 

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

1-' 

CJ 

f\J 
o 

w 
o 

I U.'JLt-lI\Ul\t-L N V 
2.4 KM NE SPANISH RANCH 
PROJ. 880 WELL 2 

< + 
+ + 

]0 

+ 

+ 

+ 

+ + 

13 07 78 
15 20 25 

91=-=77.0 & 7.70 c/km 
HF=3.87 & 1.50.k=-=5.q 
1" AT 100M=-=18.01 0 [ 

1.(200C):::2.464km 
S. L=-=1O.3~C 

~9 2=; 106. '1 & 27. 70 C/krn 
HF:::3.87 0: 1.50. k:::3.5.* 
'" AT 100M=20.470 C 
l(200CJ ==1. 783km 

N.LAT' 41.441, W.LONG 116.151 

TEMPERATURE"C 
30 35 40 

~LO=8~A~G~78~~ ______ -J __ ~ ____ ~ ______ -L ________ L-____ ~-L~J~JK~/~O~P~2 o 



~_'_ e -
GEeT~ER ~Al l ~ G. AHAX EX~LeRATION, INC.. A'L,LANGE ' 
C8 AG 78 - .. . ---- - .. --- - - ---

PRe J~ C T: TU SCARe RA , - NV - - - -_ .-- ... ~ ... ~ ---_ . .. --_ .. -. - .. -. __ .. _----

PReJ WELL DA Hfl YR -.--- - -.. WELL TITLE 
86C 2 1307 18 ------ - - - 2 ·, It KH NE · SPANISH RANCH 

--- -yeH -. - - ·-XCN ·- . - ···----·N, CAT -.- W,·LONG 

3~ . 8 0 00 13.3000 41,4411 it6.t505 

J SEG START . - SEG rND - CONDTVTY" - STD DEV'- - --.-
1 1 0 . 0 0 0 ~o.ooo 0 . 000 0.000 
2 20 . 000 48 1000 3·500 ·- 0 . 500 

EDIT(l~ 
-JJK/DF! 

-ELEV 
1734;3 

i PRECEEC IN G CON DUC TIv I Ty USED TO COMPUTE OTHERS 

I 

• • • f RE Vl eUs SEG MENT US~D TO EXTRAPOLATE TO DEPTH ••• 

PReJ h E LL DA ~e YR OE~TH (~) DEG C DEG C/KM S~HPLt · NO. 
1 86C 2 13 07 78 2.00 0 12.220 99999,000 

2 - 500 11.660 
3 '000 11,100 
3 .50:1 10,440 
4'000 9,950 
4'500 9.660 
5 '000 9 t 580 

-1119.999 
-1120.001 
-13~0.000 

2 
3 
4 

-91l0.000 5 
-580.000 6 
-160.000' - ·-· 7 

TERRAIN 
t2 60780,0 

Lp 
·0 

L! 
e 

ISZ 1ST 
1 - 1 ·- -... - -- - - ----

5 .500 9.6,+0 119.999 8 
-.. --.. - ... -- .. __ ...•. _--_._ .• - . •.. .... , ... ,_. __ .. . _ .. . - -

I. 
I 

I 

6'000 9.760 
-.---- -.-.- - --.--.. --- -.--.--- -- 7' 000 - ·--:- 10.1.50 

86C 2 · 13 07 78 8'00010.590 
9.000 11.020 

10-000 11.070 

240.000 9 
390.000 10 

11 
12 

12· 00 0 n.250 -· 

440.000 
430.000 · 

50.000 
90.000 
80.000 

13 
1'+ 
15 
16 
17 
1a 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

14·000 ·· 11.410 
. 16- 0 00 1 1~550 

18'00 0 11,700 
- ----- - .-- ----.-- ... -- .- 20' 00011,850 

- .. --.. .. ----. --------- 22. 00 0 121170 
---- -- - .-.-- .- 2 4.00 0 12.250 

860 2 1 3 07 78 26 '0 00 121540 
------- - - .-.--- ---- - -.--- -- 28'00 0 --- -- 12.740 . 

30' 0 00 121940 
-.. . - - - -. - 32 • a 0 a - 13. 1 40 

34 '000· · -- 130330 
36' 0 00 131540 · 
38 '0 00 131730 
40'000 13.970 
4 2' 000 141200 
44 • 000-·--·· 1,+ I 430 

70.000 
75.000 
75.000 

- 160.000 
- 40.000 

145.000 
. - ·:1.00.000 

100.000 
100.000 

95.000 
105.000 

95.000 
1;:>0.000 
115.000 
115.000 

___ . .. ___ , - I .. 

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

. -r -

I 
~- ~~==--.--~~. - .. -- -- -----. -I 

. - -.- .. -_.-- - .. - --- .--- I 

.---- -- I 
------ I 

i 

--- ----- ... . 

.. - - -- - ---.- .. -------_.- --- -.. -_.,-- -.- .-- ---. -. I 
I 

\ 
({~~4 
' . ~ -"" 

~ I r---.JC==~~.F= 
c::: c=) ~ F= 0 F=< ~~ ----:- I C'--.c 



fit 
:60 " 13 07 18 46·000 

48-000 
1./t,680 
1'+.920 

1:::'5.000 -'31 
120 _ 000 '-"-32 

IRFACE INTERCEPT F~R S[GHT 1 • 10-317 

:G ZSTART TSHR'\" ZEND TEND CO"D & 
1. 10-000 11.070 20·000 --- 11,850'----- 5.030 

.--- DCelN 
0.000 

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

:G ZSTART TsHR'!' ZEND TEND Cel"D 0. DC eN 
2 20'QOO 1t·S50 48,000 

.- ---
14,920 3,500 0.500 

IECEEDING SEGMENT uS~n FelR EXTRAPelLATION 

liA i=CR THIS WELL AN~ ~R~JECT • ALREADY ON DISKll 

e 

GRADIENT I'> 
77.000 

GRADIENT & 
1061705 

------------_. __ .. __ ._-"---.-----"._--"---------" ._ .. _.--'--

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

.... __ .. _- ----.. -_._------. ------------ •• _- -- - + 

S.D. 
7.665 

S.D. 
21.727 

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

--.----------- ----------------- --.---
- - .. -.-~-- -~----.-1---- --- ----.~ _~·· ___ w_ 

HFU & 
3,8'3 

!-1Ft.: & 
3,8'3 

e 

OHI' T 4T 100H KM 
1.504. 18.010 2146/t 

OH~ T IT 100H KM 
1;50~ 20.469 11 7 83 

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

~ 

o 

\

,0 
'-'-' I· io 
o 

o 

0 

1° 
!O - _~ __ .I 
I 

\0 
I 
I 

_______ 1 0 

-

0 

e 

-.-. 0 

G 

e 

e 
I 

----I • 
• ., 
• 

(!.:;~ ..., -.o:~!) 
.' "~---~---

f'.......---1 I r----J c:::::: CE3 ~ F==> 
c:: c) F< F= c) F< A.. -r .1 c) r---.J. • 



~ Project: Tu~~_a_r_o_r_a ________ ~,~ __ 

860:"'2 

Elevation: 5690 -------------------------- Date Drilled: -------------------------
NENE Sec. 20 T4lN R52E 

Depth(m) Description 

0-49 Alluvium consisting of subrounded to rounded boulders of quartzite 
and volcanics interbedded with sand and clay layers . 

.......... 

.,...." --. y- • ..,.-- ...... ,---



.~ 

~. 

\. 

I U,_IL.I II\UI\I I. 1\1 V 

1. • 8 I<M SW· HOT SULPHUR SPRS 
PROJ. 860 WELL 5 13 07 78 

10 15 20 25 
0-

1-' 

CJ 

f\J 
o 

+ 
+ 

+ + 
+ 

+ 
+ 

08 AG 78 

+ 

V 1::: 156. 0 & 2l. 2°C/km 
HF~S.13 & 1.0S.k~3.3 
T AT 100M=26.68°C . 
Z (200Cl ~-'1 . 2t1 kill 
S. 1. ;::1l. 12DC 

~'12:::56. S oS S.SOC/kf1l 
HF:::S.13 & 1.0S.k=9.U* 
T AT lOOM=19,32"C 
Z(200CJ=3.2!97k.:1fl 

N.LAT 41.160~ W.LONG 116.132 
!~f:/~\: 

TEMPERATURE'C 
30 35 40 4S 

JJK/OP 4 



rkER~AL LeG, AMAX tX~LeRATION, INC., 
IG 78 

JEeT: rUSCAReRA, NW 

WELL TITLE 

AoL!LANGE 

WELL DA Me VR 
5 3 07 18 -----t.8 KH SW HOT SULPHUR SPRS 

Vf:M 
31.2000 

XCM -- NoLAT -- W.LONa 
15'8000 41.4603 116.1al8 

BEG START sEa ~~D C6NDTVTY S'STD D~V; 
10.000 26.000 0.000 0.000 
26.000 34.000 9·000 0.500 

CEECING CONDUCTIVITY USED 
PREVleUs SEGMENT US!D TO 

TO COMPUTE OTHERS 
EXTRAPOLATE TO DEPTH ...... 

J 
~ 
~ 

o 

c 

~ELL oA Me VR 
5 13 07 78 

5 13 07 78 

5 1.307 18 

DEPTH (H) 

2 0 000 
2·506 
3.000 
3-500 
4.000 
4·500 
5·000 
6'000 
7.000 
8'000 
9-000 

10·000 
12'000 
14'000 
H.-OOO 
18'000 
20'000 
22.000 
24'000 
26'000 
28'000 

DEG C DEG C/KM 
131810 99999.000 
12,450 -2720.000 
11.470 -1960.001 
10.970 -1000.000 
10.780 -379.999 
10.7'+0 -80.000 
10.840 199.999 
11,230 890.000 
111710 480.000 
12!070 360.001 
12.450 380.000 
121670 ~19.999 
12.980 155.000 
13,300 hO .000 
13,620 160.000 
13,960 170.000 
14,300 170.000 
14.530 lt5.000 
14.880 175.000 
15!1 4 O 130.000 
15.270 65.000 

--SAMPLE: 
1 
2 
3 
It 
5 
6 
7 
8 

. 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

EDIToR 
JJK/DF 

ELEV 
1780,0 

Nel, 

30'000 -15,380 55.000 22 --- --- --- --- -.-----

32·000 15.500 
34.000 15.590 

FACE INTERCEPT FoR S(GMT 1 ·'11'123 

60.000 
45.000 

23 
2'+ 

,~ ,J 

TERRAIN LP L! 
14 60780.0 e e 

ISZ 
1 

1ST 
1 

------ -----.-- ",--- - ------
f 

~ 

1. 
ZS'I" AI~T 
10.000 

rSTAR'I' 
1.,",470 

lEND 
26.000 

TEND 
15,140 

co NO & DC6N GRADIENT & S.D. 
3.288 0.000 156.001 21,190 

I-IFU & 
5.119 

OH' 
1,052 

TAT 1.00H 
2'.68~ 

- KH 
1.,211 

F~ '> c:> -<::) \) 
~ I r---J c::::::: CE3 ~ F===' 
C:::C)~f=>d~~ -r I C)r--J 

0 

0 
,-,,-

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.., 
0 

0 

0 

0 
, ~ 

0' 

: t 
ei 



ZSTART TSTART ZEND TEND COND .~ oCeN 
2 26.000 15.140 34.00015.596 ·9.000-··0.500 
~CEECING SEGMENT USED FeR EXTRAPOLATIeN 

~'" . ~~,<-;'? 
\',.,-

GRADIENT & S.D. 
56.51.9 8.545 

.. _--_.-----------_. -_._-- ----. . .. --- ---- -.~---.-. 

- - _._ .. _- --- - - ~----.--.---- .-~-----

HFU " 
5.1!9 

D~r T AT 100M 
1;052 . ·19.320 

l<M 
3.297 

·DY~ .. 
';X-:'!:': 

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

~----.---- -'"--- -'--- -.------ -- ----_ .. _-

.. ---.--.---

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

o 

o 
-------------------- ------- ----------

o 

• 
• 
o 

• 
~~e>~-J) 
t •.. ,::; /. 

~ I r---.J c:::; ~ ~ t===> 
COF4F=C)F4A.. -r I Or---J • 



LITHOI'll;JC LOG 

" Project: Tu~c~rora .-----------------
860-5 

5840 Elevation: 
----------------~--------

Depth (m) 

'0-26 

26-36 

SWS-E Sec. ·9 T4lN R52E. 

Description 

Alluvium consisting of alternating gravel, sand and clay with large 
boulders of quartzite, volcanics and cherts. 

Tertiary sediments - sandstone with conglom~.tate layers with quartzite 
boulders. 

.. 



~ 

r" 

r\ 

i U.-.JLJ11\UI\II, I\J V 

L 8 I(M SN HOT SULPHUR SPRS 
PROJ. 860 WELL 5 1] 07 78 
10 

o-

+ 
+ 
+ 
+ 

+ 
+ 

+ 
I-' 

0 

N· 
0 

DB AG 78 

+ 

15 20 25 

'11:::156.0 & 21.2°Clkm 
HF==S.13 & LOS.k==3.3 
T AT 100M=26.68°C . 
Z (200C) ==1.211 km 
5.1. ==1 L 12DC 

.:?2=56.S & 8.S°c/kl'll 
HF=S.13 & 1.OS.k=9;Q* 
T AT lOOM=19.32"C 
Z(200C)=3.297krn 

. N.LAT 41.460~ W.LONC. 116.132 
',;;;~.? 

TEMPERATURE"C 
30 35 40 45 

JJK/OP 4 



n'ERI"AL [,.eG, A[1A)( "XI'LeJRATION, INC., 
1(3 78 

JECT: TUSCAReRA, NV 

AoL!LANGE 

.. ~ ,:;J 

J WELL DA Mel VR WELL TITLE EOITeR TERRAIN LP LI ISZ 1ST 
J 5 3 07 18 -- --'·1.8 KH sw HOT SULPHUR SPRS JJK/DF 14 60780.0 e e 1 1 

YCM 
37-2000 

SEG START sE6 ~ND 
10.000 26.000 
26.000 341000 

CEECING ceNDUCTIVITY USED 
PRE~Ieus SEGMENT US~D TO 

J 
o 

.. ELL DA Me YR 
5 1:3 07 78 

XCH 
1:;-8000 

N'LAT . - \oI.!:.ON!3--····ELEV 
41.4603 116.1a18 1780.0 

CONDTV1Y S STO D~V; 
0·000 0,000 
9·000 0.500 

TO ceMPUTE OTHE~S 
EXTRAPOLATE TO nEPTH 

OEG C/KH 
99999.000 
-2720.000 
-1960.001 
-1000.000 
-379.999 

-80.000 

••• 

··SAMPLE: Nel, 
1 
2 
3 
4 
5 
6 
7 

ElEO-lTH (M) 
2-000 
2 0 .500 
3.000 
3-500 
~.OOO 

4-500 
5-000 
6-000 
7.000 
g-OOO 
9.000 

DEG C 
131810 
12,450 
111470 
10.970 
10.780 
10.740 
10.840 
11,230 
11.710 
12,070 
12.450 
12!670 
12.980 
13.300 
13.620 
13.960 
14.300 
14.530 
14.880 
15,1 4 0 
15.270 
151380 
15,.500 
15,590 

199.999 
890.000 
480.000 
360.001 
3/iO.OOO 
219.999 
155.000 
hO.OOO 
160.000 
170.000 
170.000 
115.000 
175.000 
130.000 

8· ~-~ .. - ..... _ ...... - ._ .. -_ ............ _... .- -~ - - - ~. 

o 
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Project: Tuscarora -----------------
860-5 

Elevation: 5840 Date Drilled: ---------------------- -------------------------
SWSE Sec. 9 T4lN R52E~ 

Depth (m) 

0-26 

26-36 

-;--U-l;"'"i""""f • .... ·-";"'·7,.j""-'i;.·.·:,·-

Description 

Alluvium consisting of alternating gravel, sand and clay with large 
boulders of quartzite, volcanics and cherts. 

Tertiary sediments - sandstone with conglom~~ate layers with quartzite 
boulders. 
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LITHOl,1 c;[e LOG 

project: ___ T_u~c~a_r_o_r_a ________ ___ 

860-5b (offset) 

Elevation: 5835 Date Drilled: 6/14/78' -----------------------
SWSE S9 T41N R52E 

Depth (~.~)~~--------------------------~D~e~s~c~r~ixP~t~i~o~n------------------__________________ _ 

o - 25 Alluvium 
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