SOUTHWEST DRILLING AND EXPLORATION, INC.

GEOTECHNICAL SERVICES GROUP
14009 MIDLAND ROAD « POWAY, CALIFORNIA 92064 « (714) 486-4286

November 12, 13982

Dr. C. W. Herge

Grace Geothermal Corporation
972 E. 480@ 5., Suite 2

Salt Lake City, Utah 84117

Dear Dr. Berge:

Ericlosed please find copies of the Drilling History,
Drilling Data Log, and daily Mud Logs with preliminary
lithology descriptions for your gecthermal test well
Nc. 45-14 near Denic, Nevada. We will prepare a final
repart for this well as scon as the final temperature
surveys are completed.

If you have any guestions or would like further
information, please do not hesitate to contact me.

liams
Gectechnical Services

Ercl (s)
23-82
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SOUTHWEST DRILLING & EXPLORATION,

DRILLING HISTORY
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HOLE NO: 45-14
SWDX JOB NO: 23-82

SUMMARY OF OPERATIONS

Move rig to site. Build recad and pad. Dig
crie mud pit and rig up.

Contirnue to rig up ard 'dig second mud pit.

Finish digging mud pits. Haul water and mix
mud. Sernd flat bed truck to pick up casing.

Stir up mud pits. Spud hole at 7:3@0 am with
17 1/2" bit and drill to 36’ in alluvial fan
deposits. Set 12 1/4" surface casing to 367.
Mix cement and pump down cutside of casing.
Build and irnstall flowlinre.

Make up 8 3/4" bottom hole assembly and drill
to 147, Trip to check bit. Run in hole
with 9 7/8" bit and ream from 386" tc 147°.
Drill ta 19@' with 9 7/8" bit. Drilling in
alluvial fan depocsits to 18@', rhyclite to
19@°.

Drill to 2@@'. Trip to check bit and adjust
ratary table clutch linkage. Drill to zZ@77.
Trip to lay down stabilizer and drill to 28@°
in rhyolite with 3 7/8" bit.

Drill to 312' and encounter lost circulation
zone. Loose 1/2 pit of mud. Mix mud and
LCM. Regain circulation. Drill to 394
rhyalite.

in

Mix mud. Drill to 4@7' in rhyclite. Trip
out of hole and make up 12 1/4" hole operner.
Ream hole from 367.

Continue to ream hole with 12 1/4" hole oper—
er to 4@7', Trip out to lay down hale operner.
Clean mud pits and mix mud. Run in hole with
3 7/8" bit and drill to 417'. Trip tc lay
down stablizer. Run in hole and drill to 4210
in rhyclite.

Drill to 442 in rhyclite. Trip cut of hcle.

Make up hole cperner. Run in hale and ream
hole with 12 1/4" coperer from 4@77.

INC.




DATE DERPTH
ia/21/82 H42— 447
lesazs82 44— 442
1@a/@3/782 H442- 442
1@/@4/82  442- 442
1a/@5/82 442- 525
iB/a6/82 o225~ 649
ias@7/82 643- 736
l1@/08/82 736~ 75@
iesa3/82 75— 881
ias1@/82 8a81-1218

1218-1228

1@/11/82

SUMMARY OF OPERATIONS
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Continue to ream hole with 12 1/4" hole opern—
er to 418'. Pull cut of hole. Gearhart-log-
ging hocle. Run 39 5/8" casing.  Unable to get
casing past 32@'. Pull casing cut of hole.

Continue to pull casing out of hdole. Make up
stacked hole cpener. Run in hole with 12 1/4"
stacked hole opener. Ream to straighten hole
from about z28@°,

Cortinue to ream heole to straighten down to
4@83',. Pull out of hole and lay down pipe.
Run 9 35/8" casing to 482'. Cement casings
geod returns. Wait on cement.

Wait onn cement. Dig cellar for BOPE, Cut off
casing, weld on well head and install EROPE.
Test BOPE; passes test. Clean mud pits. Make
up 8 3/4" down hole assembly.

Run in hole with 8 3/4" bit. Tapgged cement at
363", Condition mud., Drill to formation 428'.
Trip to change to 6 3/4" bit and stablizer.
Drill in altered rhyolite to 525'. 3S@@' to
52®' is vesicular rhyolite and ash tuff.

Drill with 6 3/4" bit to 643'. Drilling in
vesicular rhyclite to 57@', and rhyclite to
618, Lithology change at 61@' to andesite
where drilling slows.

Drill with 6 3/4" bit to 66@'. Trip to charpge
bit and drill to 736" in andesite.

Drill to 75@'. Pull cut of hole ta switceh
from mud to air. Rurn in hole. Encounter
too much water (V200 GPM). Pull cut of hole.
Switch to mud and ream hole.

Continue to ream hole with & 3/4" bit to 75@7.
Trip to change bit. Drill to 881'. Litholegy
change at 87@' to basalt.

Drill to 94@' in basalt, to 97@' in ash flow
tuff, to 99@' in basalt, to 1018’ in basalt/
clay. Trip cut of hole at 33@' to clean

6 3/4" bit and put in jets.

Continue to drill with 6 3/4" bit from 10187
to 1228’ in basalt.

SOUTHWEST DRILLING & EXPLORATION, INC.
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SOUTHWEST DRILLING & EXPLORATION,

SUMMARY OF OPERATIONS

Drill from 1228' to 1483" with 6 3/4" bit.
Drilling in basalt with blue clay.

Drill with 6 3/4" bit to 149@' (still in
basalt with blue clay). Thin mud and drill
to 157@' in basalt. Trip out of hole to
check bit. Clean mud pits and run maintain-
ance on rig. Mix mud and run in hole with

6 374" bit. Drill to 1612 in basalt.

Drill with & 3/4" bit te 175@' in basalt.

Circulate to clean hale and drop drift tcol

{(bad run). Run in hole and mix mud.

Drop drift tool again (6 deg off). Trip cut
of hole. Maintainance. - Mix mud and run in
hole with & 3/4" bit, drill in basalt to
18@4°'., Drilling with reduced weight on bit
to straighten hole.

Drill with 6 3/4" bit from 18@24' tc 1872 in
basalt with ash/tuff.

Drill with 6 374" bit to 18593'. Mix mud and
continue down to 1913 in basalt. Drop drift
tocl (3.25 deg off). Pull cut of hole. Run
maintainance on rig.

Rig maintainance. Run in hoale with new & 1/2"
bit. Drill to 132@°'. Mix mud and continue to
1354 in basalt.

Drill to 1994 with 6 1/2" bit. Circulate and
drop drift tool (5.75 deg off). Pull cut of
hole, maintainarnce, run in hole. Drill ahead
to 2038 with 6 1/2" bit in basalt.

Drill ahead to 2132 in basalt with 6 1/2" bit.
At 2@64' added water to pit to reduce viscosity
of mud. Rig maintainance at 2114°.

Drill ahead to 2184 in basalt with 6 1/2" bit.
Open 3rd mud pit and mix mud. Pull cut of
hole — 1@ buttons missing from bit. Install
rew 6 1/2" journel button bit, mix mud and run
in hole. Circulate and run wireline deviation
survey (3.75 deg off). Pull cut of hole -
plugged fleoat. Clean mud pump and lines.

Run in hole. Mix ard condition mud. Drill
with 6 1/2" bit to 2268' in basalt to 215@', to
2268 in andesitic basalt. Water added to mud
pits at 2134, 22067, and Z254'.

INC.
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1a/23/82 2268-2373 Drill ahead with 6 1/2" bit to 23@8' mixing
mud at 2294°. Run wireline deviation survey
at 230@' (2.25 deg off). Drill ahead to
2373 mixing mud at 2354'. Drilling in andes-—
itic basalt 2268' to 23757, o

10/24/82 2375-2462 Maintainance {(repair pump clutch ycke). Drill
b ahead to 24@@'. Circulate and run wirelinre
deviation survey (2.0@ deg off). Drill ahead
\ to 2434'. Maintairnance (charnge hoisting line).
Drill ahead to 2462', mixing mud at 2454'.
Arndesitic basalt 2375 to 2462'.

1@6/25/782 2462-2529 Drill ahead to 250@' with 6 1/2" bit. Circulate
and run wireline deviation survey (bad run),
Drill abhead to 2513', circulate, and run survey
again (5.0@ deg off). Drill to 2529 in
andesitic basalt. Pull cut of hole.

1@a/26/82 2523-2529 Maintainance (clean and re-install hoist line
clutch). Clean mud pits and mix mud. Main-
tainance (charnge battery on rig, air line on
draw works, and check gear boxes). Run in
hole and mix mud. Problems with heoisting
line clutch, will not pull pipe. Pull cut
C'f hClle-

1@/27/82 E529-28529 Maintainance on hoisting line clutch.

1a/28/782 2o523-2523 Make up 8 5/8" hole opener. Rurn i hole to
475'. Stir mud pits and mix mud. Ream hcole
from 473 to 7587,

l@/23/782 2523-2523 Ream hole with B 5/8" hole cperner from 7587
ta 796°.

la/3/782 2523-2523 Pull cut of hole and lay down pipe. Pick up
and load equipment.

1@/31782 &529-2529  Run temperature survey on hole. TD = 243@'.

11/@1/782 2S523-2529 Rig down. Move rig to Denic Juncticn.

Remcve mud from pits.

SOUTHWEST DRILLING & EXPLORATION, INC.
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MUD LOG
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MUD LOG
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MuD LOG

HOLE NO:_4.5-/4 DATE: 7/2%/52
SWDX JOB NO:_Z3-¥2 = CLIENT: _Grace

DEPTH DISCRIPTION
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MUD LOG
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MUD LOG
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MUD LOG
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VIiUD LOG
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VIUD LOG
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VIUD LOG

HOLE NO:_%#5-/4 DATE: _/0/5/s2
SWDX JOB NO:_23-72 CLIENT: Sruce
DEPTH ' DISCRIPTION
I9- 450" hanlite = Bh e,
AL0- 460
A f’mﬁ/m J//a/ff A/‘q/// za//a, df@mlg M/L
A1l ..S/Z/nma, e S/ e
are \Lolled ron fL ca /517/6 B ool ol ) Breccie
4 glecte c{r\?m)ﬂsv more aml///z}:(/. .
“2D-470 Zﬁ@aﬁfﬁf—.@:ﬁf&.ﬁm&_@aﬁ__&aafuk_z_&;&l
adave bu f‘J_n_mgcea.mLa_.é_a:caa- fa (0-20%
2 / ‘{arg.g/e_
420-480 As e f 5 2c oo
450~ 490" As above JLM%MM_M@‘Q__
(‘/Au ﬁAd /h(‘rmsac/ ax,c/
fnzs /e 5 57
Y7050
v - ¥
A.LgLLrEu[[/_z_gd' prore Flan above s LaleFe + 3
%4 socure o [, a/uz-
poa Kk i coler + Kidntio 4o red-lfown,
S0 -7, | Ussigular Rhgolite -As abpue aofas dralliied
DEPTH RATE MUD TEMP 4
feet ft/br __in out S
YY0-950 g 7 /7o TowE .
TR0 —— L2 BIT SIZE: =/ 041 AIR: MUD:_ X
P ) = = _: - o b Yy NDs2y VvIS: 2
Y- 470 s &7 i ; 2,7 cas
Lo & g0 2 ) 2Y CASING: /2 ¢” 0 =6 : WT: =
f0-920  _/Se 33 7% r A7/ S ek £ PH: e
£F- S /2.5 ) yal _
20 T 6./ ) 27 NOTES: __ D/ ol et W/_u RS
£7L i\‘)g" k/l// 'jﬁf’ sy .(_JI/L A /Y fv C-’ﬁ -
iR fing, -
da = dcr.”'l - /'ih regogr=/
»;-’j Ghp =D Tf'/ S~ & e/‘] QL‘AH."Ffu'f,/ -‘{

~ e n d med =



http://7Je.sfr.UA/it

[

ViUD LOG

HOLE NO: _4%5~/¢ DATE: _/o/6/5 2
SWDX JOB NO:_23-%2 . CLIENT: _3zucc
DEPTH : DISCRIPTION

0 5020) { - e /o b /C.
< —{esiculor Zufl- Z{@ﬁyfw‘uz;_ rocn Ui}/aﬁc_a.sﬁ_ﬁﬂl

calcte (7). S0-20% céjo/.é Qégg:
— Crumbles_ w
MMM@_ tpedl - ?c&_cél__.‘

SO Vesieular n[[ - /{\s MMMQ_‘éQé A g;f @g&é

Zo-SY0 Pl
Y2 -TD 2

NSZO ~S70) ;

or lied + o

7774 AMJ&LMQM_

S0-580 - ) | Rhgalde = Red-dromn rhgalik_opt

S-s20 (| samole ag <
B D { Calecte Y Hhe :

oo 610 M7y Zor SO~ /

— , ViR
e e ] 077*/!7{/:0/)

DEPTH RATE  MUD TEMP

feet ft/hr _in out

S/ 57 0.2 & w,

&o—;«sao 57, ‘: Zf BIT SIZE:_¢ *4_Jss AIR: MUD:__ X~
R L - Ly 77 N _ VIS: 24-CE5

S fiae T -\ %4 2¢ CASING- X :Qt’ D - 4 WT: z H= P
S0 D A '7 Yol - ©o2 pH: __--/2
S53-) £ tY 76 ’

DT 2.4 45 77 NOTES: _ A i S 2T Loy
U elt /A NN AV st e .. - . . :
“/c~/33 L EZ 4y 7%
AT 2.5 472 9% .

Ny 37 A  oterial Y

boraly  te L& 77 myd = (2 el = D7
£20 Yy Y.z C e L Libn - lt-% M n'~a': P

Drtires T -5 aag




VIUD LOG

HOLE NO: DATE: [0/6/82 (eortmued )
SWDX JOB NO: __ ' ' _ CLIENT:
DEPTH DISCRIPTION
G0 - 620 Ao
z%/mn:flz ' : y
A%gmauvsﬁ'n;(a%nv g 2 TExTure.
L4l et Reddish -brwn circ <002 of
Zrzents ). ol pr&s '
Jﬂ@J%&mhmcﬁf;ﬂxf'Aﬁdﬂ%ﬂé‘ '
620-6320 Ande B/ Alferatio~
aéjﬂnlﬁdﬂ4£MMi .
T 1 30-4% _ ;dhcfgg‘ﬁ A pcles 4o ay @/g,mmﬁg S bauc, 4/1;&;,%
/7/0//// 7 ;
on me /m\?mga?fx-
DEPTH _ RATE MUD TEMP
feet - ft/br __in out
BIT SIZE: AlR: MUD:___
: VIS:
CASING: WT:
pH:

NOTES:




MUD LOG

HOLE NO: 444 DATE: £/1/2:

SWDX JOB NO: 2272 CLIENT: Srie
DEPTH DISCRIPTION - |
b K-650 A de<s = <, <o €. Z
A5 dasen bes advve. Fikmmsides ._s;‘:// oresenlan
S e- ?@lﬂi- ézz‘—f?mgaﬁ ’iégétf? :=m£(r L
S;ze foire desca ?), : -
@1_60 \ Anc/éiﬁ/?’t M&m@&_ﬁm—
é&z -4 70 ( a5 described acéaue. F/aamgat SiZe gé\'aézzf, @,—; e
L70-( %0 ( AR \ '
L30 - 690 i
490-700 , :
200- 20 Litth or na are
20 - 220 Lie sy o opvia a .
220 -230 ﬁmé /pg{: ’aﬁmac:r‘-df_s 1/411:/
;mn‘ L9~ 2&2 ZZ el e é%qp Sots ¥ Aﬁ S e
. bautt nevge.
ue-gasg :
DEPTH RATE MUD TEMP
fggt ft/br_in out
= 44l g0 2.4 oY 7C C(g_,q,” ‘b’70' . o
A TN A ‘?.g GL Zé B'T S|ZE —_____A.LLO AlR- v:é?'—::é—T_;
e Y /50 LA Z/' a, e . ..h._._.L_:_.
Ty o g . CASING:_/2 7y D=2 WT:
‘/:. T ) ?’ g éy A "[ V/K ’ f" - ‘[Ot pH: __1_’—__
ERAL 2 VR _—
on 2y 2 ,,L 25 NOTES: _ YA AR I R ‘?é(..\» 57y
7D L2 Y T + chonae T I LI4Y r/l 7D
SR SERIE z 2 . "')3 - iy 7‘7_;/1' v
_piptenals fmo s
Gefrgmer ~5':7:,/ Tl -2l <
‘ Ltz o =/
Z/l'u ""-’ <




4

HOLE NO:

MUD LOG
DATE: _/o/8/5 7

SWDX JOB NO:

-2

CLIENT: _Grace

DEPTH

DISCRIPTION

230-799

740-1

DEPTH RATE
feet

MUD TEMP

ft/br __in out
i2-7< IJ-\T 74 S0 "
;;3-7:3 ol 22 30 BIT SIZE: &4 AIR: MUD:_%_ -
- ' VIS: 25 o7
CASING:_/a 4’ J-25 WT: 47 212
9" 2-402' pH: 1L

NOTES: s 2o 70" Rivucy =o

el sy JA RIN S

N . -
Tan o cates far A rillita . iodiza for o ol

. . " — /, “ .
R-’l" FTIEN32aY I ’.I’[ /-.‘?‘/ 017. A /70/C 7};312- A /‘0‘

S . Wy
N, -, oAl - LYz [Sagie &
AA'/_A(.//‘;‘ ’: 7[r nd ?

Mix piAd =27

Sy -/

SN sy
C PR [Le D00 g gt T g M




MUD LOG

HOLE NO: _45-/4 DATE: /O /1/$2
SWDX JOB NO: 2°-22 CLIENT: _Zmics
DEPTH DISCRIPTION
1D-260 N\ Andesife - ; . A/ tere bon
260-7720 | Lte orm abrratin ~zue. sl ine AS%).
2 70-250 [ Fault < 7
2579 7 (e o7 ni gediza=gresn cloy.
20 -8 [ |
52 -810
. 3 /B-20% At ocrrins  Aesd \ctatsias 2L e Jno_l///in‘uﬁ.
530-9%0 1o % : / s .V
Z30-890
ZY90-3sn
SN - 5467
Ze>-520)
270-%0 - - ) '
e r/u,vfaCrus 1l/utr 77(. MLQLS.&_L_}Q@M
N L quene o= ‘"“,,‘J"
DEPTH  RATE MUD TEMP | =
feet ft/br __in out
- . 2
Loka S —&- | prsizeiw AR MUD:_X
220 %o S50 T ¥ - C o L VIS: =24
2!2, zqa \jg\{ 10 23 CAS'NG- [ :/‘I ~ i? - c_\ WT- ﬁ‘ﬁ ??.7
7% £00 q 7 22 13 4 <l SR pH: .“
R0 810 3.0 T 8Y
fogae 36 o &Y NOTES MM&@M_
Koo _B1 1k 34 ‘
230 240 4.7 fo 86
40- 20 .g; 1g Zé
En@o s 77 8 | _ Zudaal Aoucs.
Beagr0  JO.2 79 &% 2ud-23 dall- 12 -
0 -£50 S5 Y, A 11 Lo =2 thgp - ) h




ViUD LOG

HOLE NO: _45-/4 DATE: /41,2 /52
SWDX JOB NO:_.2.3-F2 CLIENT: g
DEPTH DISCRIPTION
tide
3%0- 390 - - - A e (2).
%90-900 ] Altentae f e [f
200-210 he Fmen (f 2
9(0-920 o/a\}/ C'(S‘%)  Some calede _ljel.ﬂ/ﬂ"q .
920-930 - - ]
‘nder
Q3940 ) /
aw-20
20960 __\
20270
970-280 Brsall — ZRasaltal described ohove. Pesen 7 < .20%
ash Frmgments. Alfcevbion:  shuning of scme
\?m/ips. Lalcite yeimn- . £
230-99p Bosalt - heg ccdditior
otsome (X207 pesicular basaltlohdd is
qltcred fo a f‘-im._m.nm;_t_i_b-__—
UQM:I!&
9704040 Altered ﬁaizﬁ T Baalfds described 51 ECZQ %) Flaed
; LesSic 'n ; . i '_
DEPTH  RATE MUD TEMP
_ _feet ft/gh[ in out
3 73 : p
Mﬁiﬂi!f 4G 74 }Z BIT SIZE:_é_Z‘?Q . AlR: MUD:_X -
o090 4. 14 84 _ ., , VIS: 22 39
Q920 _S3 14 84 CASING: _[2% Q36 WT:Zi__3
PR30 25 1 5‘/ 778" Q-40=2  pH: _it____i0
23090 0.0 M :
M‘_@M_JL_&L NOTES: _ 3% n
és-270 _.LLZL M
X2 Ly 14 75
780-9% KA A/ 7/ Zratrrals haurs
fo-p 48 12 g | Deleggent-S 1 Aol — 20
A4- 1010 1.5 2% &5 . v o Trp-2




L MIUD LOG

HOLE NO: _45/4 DATE: s0/i/52
SWDX JOB NO: 22—~ CLIENT: Gcrice
DEPTH DISCRIPTION
-Ip20 = ' ¥ s
020-4230 of fault gouge + calefe os veing.

Green <¢r.ye_aﬁz;L\hm/f & t%) or C/@q
n20- 1030 [less  calcile aS yeius

L0.30-10/0 Basalt - Rosa/tas cbscribed abn A/ teratin s oreer clag
DN -1 AST 0 croentized dase /oY 0aV73 1 QrainsS_ .Sa
2 K& o220 % o an o/fe 2ores of affered baselt ?
\Xm‘_ﬂtﬁ‘_jagg_ (L He)
/dSQ‘/%O - (4 y o ‘b,. t
Joah-1070 A rvshs 24 ’
1020 - 1050 Assrbl

&z/c/‘/e (femmq

10801090 wm_mﬁm@a_z&g pore
azs A2 ut roan clady (- 40%)
o /i 2ed 101014 24

_D&m_%_wm_&:m&@m‘mﬁm <%
1100-1/10 Droven Q[a# . ,f N/ Green 5,5!# c@j Frum org: X

Calelte eins.

o205
W20-432
)

[ 20-//90

[10- 1150 Basalt ?ﬁai_tz([taaﬁz‘b_@‘_dﬂsﬁbﬁlﬂbgua IR A
fﬁmm of _axibtion. Al the mﬂdﬂzﬁ)‘z “o

'-/ﬁ//aw Orangt. and Jess arailiiatra a¥ 50&[1’
& rece [’/ﬁJ// {S%

DEPTH RATE MUD TEMP

feet ft/bhr _in out
[000-1020 _3.O 2 B
2030 2 '_'322 ;,, BITSIZE: 6#4 AR MUD:_X -
. O . VIS: 323 25
% -;;{‘7" H CASING: _ /2% A=-36"  WT:_ 9
ey 43 % 5 YA/ o2-42  pH: I 9

LopZn = 130 L o ,

Liop® 20 T 86 | NOTES: _drll abead (018 #7238,
Lo <8 = I 86
Oy ks - 24 ¥5

{Hoo-i10 4l 95

U420 I &2 g6 T o ad A s g
D430 120 .y 28 Xiud - & drid - 22 Gy
LU30-q14s _0.0 AL 1 4 Lo - { mis s - Wy

o i, 0.1 .4 57 [z o Tt
U160 _£a &2 9o :

- 7 [ s |



file:///-ici2

MUD LOG

\

ooy 7/’}.’;/66/

DATE: _/Q/1/ K2

HOLE NO: Y-/
SWDX JOB NO:_=-3-52 CLIENT: &fzuce
DEPTH DISCRIPTION
Y/ AT X /176)
L0170
N20-115O
AL0=1/920
— paojZoo 0
_ 1 2C0-/2(D
4240 -4220
DEPTH RATE MU EMP
feet ft/br __in out
- Learitlo _49.7 2
I A4ED 12D ﬁﬁ z”a BIT SIZE: AIR: MUD:
U/ RS 81 o CASING: \Jvl$
U2 -4200 _— 76 90 . -
1200-210 _(I g6 R pH:
L00-220 _ 1.5 ¥ 9

NOTES:



http://rrra.ti.atf

MUD LOG

HOLE NO: _4S-/4 DATE: >/ 2723
SWDX JOB NO: &-82 CLIENT: _Grace
DEPTH DISCRIPTION '
S3 =S -
/2304230 | [t - .y . oy or axidized
- Yo g led -brown. Alteratime” v Jample Qupeacs
x/rs i ¢ ' [eced fo
e lloma-aravae. Colcite veining .
v, 7 7
12201290
/290 =250
/2SD-(260
1264 12720
J2 20-12850
)R90-/290
/27030
/300-/3/0
/300-/320
/3201330
1 R3O0-/349 R £ - (F ve { A s
/3Y0-/35D Boasolt . Basalt 2 alftrefipn g2 gdave SS% may «/Fer—
2330 [36 0 s , Feive. A
(360 ~/370 [es s Argy Wizat o
12720-/280
/3440 - 10%0
7 2X0-1900 _
/900-1%19 A 110773 o 10 4 2-1970
an- 420 — | H30-1490 : M
DEPTH RATE MUD TEMP
_feet ft/br _in  out
- i NS Py "
204230 £ 22 | BiTsizE:_ L% AR MUD_ X
ldo-fa40 _$7 89 492
P 2D . % @0 CASING:_/47%¢" o3¢’ WT: 95 94
o2 9.9 tr 90 791" o902 _ pH: _U 4
RIo-l2kd  _8.6 f4 9o
L2fajz0 91 &y g0 NOTES: _Ind abtad from [228° o /4837,
2000 | _29 Yo :
04320 430 fa g4 /
£3204232a 2.5 3R 86 ngcrgg' 3
B30-/2% A0 0 _pud - 3 Aeitl - 22 Yy
DY-)3k 3.0 {4 20 cac - 1 __ir mud- FA
13504F0 A3 _f4 90 2z = Vs
£épj320 /4.3 g8/ '
Cor T 1077




MUD LAOG

HOLE NO: DATE:
SWDX JOB NO: ___ CLIENT:
DEPTH DISCRIPTION

1470 - 1480 _}=§2‘G:Z£ 23 Qén:! , [ ﬂ S0% M /’(

DEPTH  RATE MUB TEMP
feet t/hr _in out -

B30 2.9 57 72 ]
/3801390 /4K g9 42 BITSIZE:____________ AlIR:

L3910 259 o 92 CASING: ;e

oL S [/ 73

Lo /420 443

_&2___7.3._
L420-/430 _/4.3 (;
142014 /A5 'NOTES:

MUD:
VIS:
WT:
pH:

10-/42 126 go 71

XD jd%a L] q
Lo AP N0 :ZE E
MM g 29 44




VIUD LOG

HOLE NO: _4S5=/4 DATE: ©/13/92
SWDX JOB NO:_23-72 CLIENT: Gruce

DEPTH

/4801490

2990 A0

/500 ~(SID

/S 452D

/S20-4530

AERO-ISYO

1SY0 -/SSO

yd
(SSDASHO [ Boso¥ - Ar Jﬂzd b olnast ola ay ﬁig 1w 1Y 099D

4524570 C’a/m*f &r,,emaj_mm_e %

T e
(S70-1580 2 = K Tuuce amounts of
/5730’/ﬁ0 é, h)‘c Asnﬁ') &’b éa//c',ﬁ(t fo \% —/D Y
\"D -?Wn\'h"f {/-:':f\.'\ lem
K520 -/ ¢an |1 Bocalf—- Aac v /550-4580, Colerte /0%

[OD=Llal )i

_— ]
DEPTH RATE MUD TEMP

feet ft/br _in out

e

505 Q4 31, - ~

ﬁ%' %1 ‘% 9 | BIT SIZE: ¢% " AIR: MUD:_X -~

LpoAso 0.0 i % .’ VIS: 35 &8

420 Jn6_ g6 _4¢ | CASING:_R¥1 _ 0-36 WT: 7.4 &%
- (0 LS % % 93k ©O-402  pH: 23

L0540 2/ 3 9
Lshssp 00 B3 | NOTES: Tl abtad 1482 4 K2

Lm-gfe 20D 0 42 f7 _2uaterals bours
ISU-kgoo _52 BY P2 | ._mud -23 anll - /S
leoofelo 2.y B8 A | Qermomr -0 aid Tz - & 2
L. - 2 ~ MUL’?-/Z'
M wak muds /- e ot = 3




VIUD LOG

HOLE NO:_45-/4 DATE: /£ f’Z{Zz
SWDX JOB NO:_A3-22 | CLIENT: _Sracc
DEPTH - DISCRIPTION '
| : . -~ Frore TCh~
- kio-fe20 [t = fndegite C) - e llized . Sl #
. et S / . - ,
= s : <
M.Ffﬁ%&fm/
v T Ao
G203 1 ! - L . , B
N 301640 Vg - red <
— lyo-)eST ML__’[M&_L&(&ff oxdatrocs
TS24
Hed-162d
/6 70-16 X0
/6501690
)
1230

DEPTH RATE MUD TEMP

feet ft/bhr _in out
k304 4o y g ’ L VIS: _.3_:
' <43 22 9 CASING:__/2 74 O-2& WT: _ 7

4w-fpso _L6 93 47
LBhen 331 2 23 97
lto-lg70 03 2 93 19 |
L20 LRy _ IS 72 99 NOTES: _ Dl phead /[of2 ~/2D. Drop -
Lok k% 130 93 99 datl ta ot (730" ‘

k-fo 0.0 2927
[200-1F0 ns % X

s e L = pH: -7

M Lo .ZL_ﬂ_. Wiy 7/c fnyy s
20-330  __5H R I 44 Mid =14 g fe Y
1220-1 740 £.0 92 /02 Tz Ty = H3H
(74150 b1 29 b // 17 /. i iod= | Wy

\--/’ -2 care -/




MUD LOG

HOLE NO:_£5v/4 DATE: .4-;4154’?2
SWDX JOB NO: _-gz CLIENT: &roce
DEPTH DISCRIPTION
Faselt - (45 peE)
\
—DEPTH _ RATE  MUD TEMP
feet ft/br_in out
AD4%0 25 20 Jonm —
/%0 100 2.3 TEY BIT SIZE: £74______ AIR: MUD:___X
Nio-[180 _48 @ 9 _me y VIS: Y0 ¥z
/2804190 2.4 9 Jos CASING: l,l?/f/,, {'J—’{;-’ WT: _ —
(7901800 _3.5£ 97 lo¥ 22 ooibe.  pHI 2 ¥
NOTES: 2z, ridt dod At ofritgned
1DS5- 1507
'f'f-’ / /;"M( _
Mg =/ a/r:'//- /a '7,:“,.: il {f a4
Lia =/ Zew = 2 rium- |YY
O = Yy mal = 1Yz

Lowr =] o 0l %




VIUD LOG

HOLE NO:__ 4s-/4 DATEZ_LQ.[_L&ZZ.."
SWDX JOB NO:_23-82 ‘ CLIENT: _Grace
DEPTH DISCRIPTION
1500 =510 CHSALT ~ X, arqith2d black M«Sﬂ/f WS “Irugpetite — somé
, ~brp felsifc chps hife Y grzrpbg xS _ /5%
Alterationt sewndary calale + kd-omnge qieFgTisT o
ferrrmag s’ m/m/s
[8I0T520 ( /IS AEOVE)
1520 —1530 (S ABIE]
153015 40 V.- D) inciezsng _whie-qrey ah [t - E7//]
1690 =550 ( AS IR 7T
850 =(6GC _(AS ABOE] gsh[HIT 1pcreasmg To 457
1860 -/870 5 ABIRT ash[tuH decrelisng 7o 297
DEPTH RATE MUD TEMP
feet ft/hr ___in out
200- 3 9 .
ng"g.{éi’é’ 43/ ?737 5399 BITSIZE:_¢%" _ AIR: MUD: _‘/L_
LB EZD 32 7o 110 g , VIS: 27 4¢
[EI0-1590 4.3 S 1o | CASING: /967" . A:?/L, WT: 22 ; 77
I7YIYRD 4.4 32 au 9/ O~ 90 pH: 4
/5 5D-1560 23 VYR AL ‘
/2691270 L6 oo /70 NOTES: Dn//mq glicad J8CY Fo /372’
_w £ H” é//' ‘
z}.-bf 24 17 / < Zinieg

D1/l

dritl -2




MUD LOG

HOLE NO: _#4J5-/¢
SWDX JOB NO: _A3-%2

\
\

DATE: _n/:2/%2
CLIENT: race

DISCRIPTION

DEPTH
[B70-1580 AL = Achaniiic_argillized blach bagall 7 magnetrte
’ 20% white ash to_grey-pmk it Y/ plag*gle xis
Alterdlign: purgr _calcte ¢ pamite—gaethite ¥ alttatys F .
_ fevwrggresur] rneals’
J&50~1890 (AS ALE)
/8901900 (75 FEVF)
1900 1970 BASALT — Aphanifc black_basift-

20% _whie/qreg 7 olaqt gz 4

Alteation:  alcife

DEPTH RATE MUD TEMP
_feet ft/hr

in out
18701 550 /. 16 . »
/850159 _2]5' 78 x% BITSIZE:_£°%"  __ AIR: MUD._X
VIS 45

[P0~ 1900 232 /01 /09

L9 =7 94 /- 8 D3 /oy

CASING:__ /2%y " 0-36° WT: 2.7
A/ M 2-462 pH: _ZX

NOTES: _ Dri// adead fo /913 1,74 £y
Al.f~ pf@l f/[' ,/,' ?h/ ::?‘L:;rlf:"J,"i’_: ya 7/'

4 .
Quf a/ /4,\/{ . '@:7 Vs o "I BN DR D

m&/ﬁl‘l.ﬂ/’( Af,’gfs

nud - & o= 17 Ay .25

T'/‘f;,:: - /.25

mi g = o 3

e = \$.0




MUD LOG

HoLE No: WO T4 DATE: [04/8[87
SWDX JOB NO: 4382 CLIENT: .GFACE _
DEPTH DISCRIPTION ’
1910 - 1920 BASALT - Aphaniic black basalt 7 marette
/57 _whte-grey Tul “/plag * gTe As = /0% qrey day
_Altediion: ked -orange g/fwtion af 1on pyneals , Wit
gy calcte -
1920 - 17930 (AS ABOE)
/9% 1950 (A ABOVE)
[990 =950 (A3 ABVE) Deoezsing cly Fractian
1950 7960 AXT — Avkaniic black ~bvn Pasaft
(AS ABOVE)
DEPTH _ RATE MUD TEMP
feet hr in out
‘ /
TR A8 G5 Joi~ | BIT SizE: 02 WP aR:__ mup:_X
19701930 44 98 10 _ vis: _ 70
H70149%0 _4{ 100105 CASING: WT: _Z. ,
19401950 _5-7 /ol 108 pH:
/?50’/qé0 6‘7 /02 /Jg ! 1
NOTES: __ BT CHMWGE € |913" — G Reen HPSMT

JourMAL Buiron BIT




ML'Jp LOG

HoLE No: 7574 DATE: {0%%‘7%82
SWDX JOB NO: 2382 CLIENT: O/MCE
DEPTH DISCRIPTION '
[%0 =1970" A~ Aanilc_Black o by Tasilt fragneire
Te-giey
/fﬁaﬁ(m: v czz/m‘c? 4 gflealon, gf gn mmevals
/900~ 460" QLS ABNE)
J907997 S AZVE)
J990 -20030 " L‘ﬂ@LT = Aobgnilic_black I red-br» baszlr
__AS57 white = greygrecn L
Altesation of 1pon rmevals & yrror a/a?“
072070 (/S ABOE)
P \ "
I~ 204C (A3 FBVE T/ ]0% fulr-
2030 ~ 2050 (FS ARE]
0362090 5 AVE "] TS ClayTalt
DEPTH _ RATE MUD TEMP
feet ft/hr in out
ROT970 —46_ [03-1/0 BIT size:_OZ __ AR: MUD: Lf>5< =
1970798 35 /03710 VIS: 92 o0 gur
/?7795‘3%5 G.7 95103 CASING: ___ . WT: _9.0_
J990-2000 6.1 a6 - 109 pH: _ 8.0 _
2000-2010 _5.2 s5=110 l
2000-220 _3.8 95-112 NOTES: _[UN DEVIATION _SURVEY @ [Gq%
2020-2030 G.¥ JO4= 112 5.75° OFF VERTICAL
94 108~/1¢

220-2090




MUD LOG

HOLE NO: %5-/17" DATE: /0/40/84
SWDX JoB NO: 43784 : CLIENT: ONACE

DEPTH

DISCRIPTION

2090 -2050

BAT— 5gddf aohanfic hasalt 7 magrefite
2 _qrey Wt Y plg +qt X/s + bgnte

tedoange gllewahiod & in pmesals W/ white aalcite

200 2060 (As ARVE [ JMEWE Freol 0% 2055 )
2060=2070 (/5 _JBNE) ( APSE TR 062207 )
070 5D (75 J00E) 7 0% Tl ’
2050-2090_ (A5 FBIE] fecreasing Fully bk to yed-brn brsolf cles
209 ~2100 (5 PBIE)
RI0G —21d (S PBWEI7] nizsed_allealon o o magres_ryse(s
2110 2120 (4= AB0E ) wiifte ly T
2120 -2]30 (A8 JEVE)
DEPTH __ RATE MUD TEMP
_feet ft/br __in out
200-2050 3.4 1035 )12 BIT SIZE: éf AlR: MUD: x
w0260 2.9 _ 104 _I1Z _ vis: _ 40 ____
Deoa070 Sl 107 X CASING:, wr: _96
20702080 5.1 98 I 1¥ pH:
080 290 44 /4 115
20002146 6.0 04 |6
200-2120 4.4 V7 L
A20-21% 50 jjo__ 119




VIUD LOG

HOLE NO: H5-14 DATE: /QZQ/’/('"‘f
SWDX JOB NO: Z5°84  CLIENT: (=LA CE
DEPTH . DISCRIPTION '
2132 mipnne
C Ot ki PASAET — Black gphantic Fasal " raqretie
N white-grey crystil Turll_
red-orame_afiration of fevm mugresy_mineials Y mmgs
secow/an/ calcr’e 3 chyledomy
2I150-2130 775 JRJE) [hcregg i to ~ 157
21502150 WS,
210 =A70 (A5 AEOVE]
70~ 450 BASART — Glock qpbumitic basalt ™/ some_redl o brn + plie grey
micrp onO/)vrrf/c rasdftd webted ™ chips
Alerrrtin: ws qbove
284"
DEPTH __ RATE MUD TEMP
feet ft/hr in out
A
2B 38 0 T0 BIT SizE:_(0Z __ AIR: MUD:__X
2092150 6.1 110_12] VIS: _‘*%_
202130 TR.8 JI0 T4 CASING: wT: _9
25,0 Y 307 pH: _Z72
_2/7o~z130 5.4 109 10

NOTES: Flil FIFE @ 2I18% T -ie~ &7 ~|0 s

_MSSING . PUN IDEV SUr/EY £ 2184 it

WIPE LINE UNIT  3.75 ° OFF YERTICAL

TNCTALL NV Mfz) HESHT HY) Do A5G BT

@ 918‘%'




MUD LOG

HOLE NO: H5-14 DATE: /0577'[22
SWDX JOB NO: #382 CLIENT: GFACE
DEPTH | DISCRIPTION
2164 e mome

2[80~2190 A — ANVESTTIC FAAT_ TRIhS7I0%

A0 - X200 ANOESTIC BASUL, — Grey-queen microporphyritic andestc brsalf
with_calnte mag wis, pluoctase micrg phenarry s
so%0_rig miite .

=~ 5-10% white to red_crefil tulf — d&, plag tbght 2]

— Aoeatpn: seandary cafcite Fame- rad-

oane_aleation of ferr ragg ey gy eepp /s

Z200-2216 S _ATE]
2210-2220 7AS ABIE)
7720 223 - TAS ARVE)
o) -2 290 (AS ABOVE])
THD ~ 2230 (AS A7)
PRI (AS_AGIVE )
22CE T @ MilTE
DEPTH RATE MUD TEMP
feet ft/hr __in out
v
78602190 5.8 040 BITsize:_0Z ___ AR: mup:_X
20-2200 B.HF_ 10130 o vis: _7Z
2200-2210 "7.5 _ 06 NZ CASING: wT: _ 27
22107220 47 Jo5_ )J2 pH: _ 20

2220-2230 G X )08 )b
22720-7296 _HA )T )17 NOTES:
J 0 Z Y, od )12

2250-2760 3.8 109 )14




HoLE No: #9749

SWDX JOB NO:

VIiUD LOG

patE: 1J/33/67
CLIENT: 9/7"

DEPTH DISCRIPTION
2208 mio
LX)~ AXAD /WDESIWC /3&&/”1— Girey-qréen mrrIponpiy HIC_qriestic 20 1/7
WXV JUster gy somé _chips, plidictloe
parcpbenc iy IS with syme mwor/re
alate vens and chips
—5-10% white to red ceyste! tl — g1y s
¢ punte v/S
— Alteatich s meenddry calie aqud 1k
grargegitenizg g1 /@-.vgmafg Jrpiieve S
AT 7250 7S FrgiET
24 1) - LS00 AT frsd i
230C -27/0 7AS AeovE]

732320

- : |
/ AS ,ﬂ/;y:' ol

}Bﬁ J”'/_j/J

/i/ PEL P CAS ABOVE T,

4?0 /]):;.D ’/): f‘[_ﬁ"_,"‘}";'?' T
5(' 260 — 2260 (HS AEOUZ )
/) <570 TS ABCTE T

2375 miotie

DEPTH RATE MUD TEMP

feet ft/ in out :
7% E5F- TH IR BIT SIZE: .02 H5M  AlR: MUD:
2270 -2250 2.9 ]0‘} /Q"] VIS: 5 -ﬂ
22507240 4.7 10420 CASING: WT:
22902200 _(pe5 104 20 pH:
J3C-Z. .8 JE__TA -
sz L G 103 T | NoTES: Pttt w st tiv @ 230015 257 en
2Za0-23% 38 T[22
22%0-2Z¢ 42 | J40
?“0—' 5’@0 TN EA

25) 05 jo& 124




) )/
HOLE NO: ﬁ\ii._

SWDX JOB NO:

MUD LOG

by IV //i ~
DATE: M

CLIENT: _2F/=

DEPTH DISCRIPTION
2375 mp
A2/ —X500 LNGSITC YCALL ~ Grey-gi¥n y mickaporohoritic_apdesdic aft
YWYy . SURHY [u ey — plogurbise pherr, ysTs
- kit chyx a2A yors o kasalt
~ S5 107 whk,yelowd wd cloy=ttl w/ x/S
ot pbgq g1z grd putite
"A/"EWfM% ot #VVOY)?/IO ypneves eid, ;re?/ it/ s,
)Wm‘/f/e.g&?ﬂ?ﬂ@? gn! Same provogrey, /o v
7750 7270 (5 PEgvE)
7] - 2900 7AS PE ]
24O~ A4 /O /é}§ WP

YY) - LLHZ0

/ AS [ 7 .

2570 - 7520

(A5 _AEIUE7

TIZ0 ~ ATH

(5 7E)7)

THIT ~ 7550

7RSS Fiilr

2H 50 "_-ﬁ HoO

RS Fi]

A5 - @ MpTE

DEPTH _ RATE MUD TEMP
feet ft/br in out —
eI 5T BIT SIZE: /'S Amm: MuD: =S
5 s - 5 -5
2365— 7197'/, éjé /(Q_g CASING: wT: 9
Y 2HY M /=7 pH:
'-,4":4//;—}4/2@ VEANEZ
JH42D Y0 J2Z__ 32 NOTES: _U CEIATEN SUFdey T 24
43’0—,?-*‘/) =t /= R OFF VEFTICAL »
T ;";/ A L{.;o CD /3/
050~ 20 T 27 INGHAE W7 07 =il 72 JeaT%




HOLE NO: H45 ’/27[

MUD LOG

pate: J0/25/F

SWDX JOB NO: CLIENT: (/=
DEPTH DISCRIPTION
1907 @ mp
2] 2770 INESTIC AT = (Greyqreen, mickdpoplonfic basal?
Wy V 9 saq vy fysten p/a/ EHC1. b 1:7‘5
with calcle vens

— 570 whites vﬁ//dw iy Juf” with qua

qu 4 HOtiie i STUSS

- Alfeaton g ﬁofrlmaq e dfS (m..

+q peolite=geethite

7579~ ZHed

7AS AFJVE])

J L) = g7 7S AEE]
IR, 7S 787

AP RS AETE

S E) e L2 (B iz )

Ly
0 YRy i AGATON

252022299

HS_PEJ )

AS<F mp

DEPTH _ RATE MUD TEMP
feet ft/hr _in out
T, -

THO2TT) BIT SizE: 0% 7S AR: wuo:_X_
0~ 2450 VIS: Ho %2
M CASING: WT: 7 =
025 /O |
250" 4>7) NOTES: FIN DAY i /677 2515
252_)*‘1\/:}‘?’ _,)f I 59

— LR IE G AT TD T




ViUD LOG
HoLe no: 45717

DATE: /0/ 5/“/

SWDX JOB NO: CLIENT: & / [
DEPTH DISCRIPTION
2902 P mip
) -2770 ANCESTTIC IGAAIT = (Grey-green o mucvoporphortic basaf”
VoY 0 sudary fystenm plog pheisziy TS

with calcte vens

- 570 wWhitet yolgu ciay fufl” - wp‘Jo/aa

q?‘z d pliTe v STUlS

- Alteaton 7 feveg mac[ p1iei S (mean

+ag peailife= 2 Athite

7470~ 25

7S ZBVE)

Tt = 7] (/S AEIE T
R aeite, 7 BS 77
RV (AS A&V

) D

BE Picie)

2520222970

, A
AS AR L) YRy iy yaGATON

AS«q > Mp

~— DEPTH __ RATE MUD TEMP
feet ft/br __in out. :
ZHO-297) BIT size: % 5T pri____ mupi_ X
M 0-240 VIS: U/J o3
AHED-254) CASING: WT: =
S2O0-2510 ., —
25)0- 250 NOTES: KN DFATIY) Syur/e7 € 2515

= DRI /F EF JART T L 007
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