ESL-910034p]
GL04894 i Ty

Petrographic Summai'ies for Cores from 15
Geothermal Wells in The Geysers Steam
Field, California

for

Unocal Geothermal Division
Unocal Corporation
3576 Unocal Place
Santa Rosa, CA 95406

Jeffrey B. Hulen

£ . 8

Earth Science Laboratory

University of Utah Research Institute
321! Chipeta Way, Suite G
Salt Lake City, Utah 84108
(801)524-3422







CONTENTS PAGE

ADDIEVIALONS . . v o v v v e e e e e e e e e e e e e e e i

Felsite Cores

Well LF-48, core interval 8089-8096 ft:

SAIPIELD) « s cssoawasnass s A E s NP A NG LB RS ERFEAEERWHH A G DB 1
Sample LI EBUBD.T I © o v oo v v o wr dw o mamwnesme o mownmsnsisnssnse s 2
SEnple (B (BOUBII M) . « s s s v st vsossnssssannamusnsmsusvnssssses 3
Well GDC-21, core interval 5864-5868 ft:
DL TR ) r o v v s 6 1% TR T 23 FE A 35 E AT AR A BT o mommin o = o 4
ORI B(B) s s s s snvsnrssssassesnaoNSAES RREGFREFARE D E ¥ ¥ 8 5 5 8 3 3
0 L e T B T B A I . B i i R 6
BRPPIBCE) « cosve s s 2o b N v B S 62 D EE N WAS R L BN S S BEEE A HAHHAW T D ¥ % 7
Well DV-2, core interval 3708-3718 ft (steam-entry zone):
L 8
QEEPIE ) s c s s preavisas s s s F R AR SRR F P AR bl ad i BAAA R e TS 9
S E 8 2 0 Iy e o mmm 10

Cores from High-Temperature Vapor-Dominated Reservoir

Well OF27A-2, core interval 10,366-10,387 ft:

10,373 £6 © v v e e e e e 11
10,37 F6 v oo e e e e 12
030 < vsnnssnnss e kN R AR G A e G S 13
10,381 £6 © o v o v e e e e 14
BOBREEE « . v v ovov 5 s bk b e e e ke h e A KSR AR S e A 15

038316 ........ e % 4 ok : : . 16



CONTENTS, continued

Well L'ESP-2, core interval 11,051-11,067 ft:

Sample (A) (11,051.4 ft)
Sample (C) (11,051.7 ft)

Sample (E)

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

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

Cores from "Typical" Vapor-Dominated Reservoir

Well DX-84, core interval 7730-7741 ft:

Sample Ay

Sample Dy,
Sample Ey

Sample Fy

.......

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

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

Well GDC-30, core interval 5012-5022 ft:

Sample Ay
Sample Ay
Sample By, (5018.9 ft)
Sample B, (5018.9 ft)
Sample Cy, (5019.9 ft)
Sample C, (5019.9 ft)
Sample Dy, (5013.7 ft)
Sample Ey, (5016.7 ft)

&) T 7
Samnle Fi {
i tae s Aol T ¢

L (5017.3 ft)

D avanla T 11
1IMIDIE | L)
LLIIPIC Ly 1t)

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

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

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

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

PAGE



CONTENTS, continued |

PAGE
Well GDHS-7, core interval 8060-8075 ft:
Serple (RYIBOG6.3 T} ; s s s v s wamaomes s umu v st § 48 59 a0 85 FEdE® ¢dbad 39
SHAEIEIIY s s cvcnRE B RO PE P IR EE I (12T ARS AR RBRR SO AT E RS 40
DAAPIEAS) s s s wasmaamues 5 5 14 5 8 68 Hs I IR ARBRE BRI E B RSP EE 41
IR L) s conpummwes o5 5568 LE 518 INBRRERABHRE RO KRR B AN & & b 4 42
SHIDIE ES) & o oot 0 0 v % 5 § 5 6 § § K %% % G4 4 8B % W AR R W E B 5 NS RS S EE SR A 43
Chicii=g ) T T I I I I T I T T Y 44
Well NEGU-17, core interval 8523-8540 ft: ‘
SEIBIEAE) < s 11 58 FREEPRGEREERARNI I iR IANGR I FENAEEES TN 45
Sample (B) . . . o o oo R 46
SIS () P i w s mmme s n s 81 8 d m i8¢ i1 daumanmaonNasE ERBES % B & 47
Semtple D (UL B6) & o5 00 5 5 3 14 08 1 11 sdE R ERERLNRABEERSNENE B 48
Well SB-31, core interval 3729-3750 ft:
SEple i ITaL I ). s cssscnenvesseennmE 1§ 58858 a6 58P EDES 49
Sample (H) (B3734.7£t) . . . o o oo e e e e 50
Sample (D (B7375H) cvvenvsovvsnnmes s A BISNREBASEAGAGDE 51
atmple (I (TVEBAMY v s s vwv s 1o v s v iis v itnasssnauassmmnmmsls sk 52
oaale () (I Tl c s o o0 4 13 1 5 13 5 1 s ERAERARGE NS ENERRR R G HE T 53
) R I g R o A T 54
Saaple (M) BTATSH) . . s cvvcsubassassspnnuossasmbassbesnsnas 55

Saple M (ITABUIL), « : coccsumnmm s s U v e B o 68 5 8 55955 5588585 8 56



CONTENTS, continued

Well GDCF 15D-28, core interval 5017-5032 ft.

Cores Collected Above the Vapor-Dominated Reservoir

Well DV-1, core interval 4140-4150 ft:

SAPPIE LAY c o v s mpambst 5 § 5 ¥4 s e A RSB R P I FF E4H RS T
BRIBDIE LB b sttt ittt S S T

Well HVS 94-25, core interval 8234-8248 ft:

GAFB-BGIC ;i cvsnnnbwbossesandni s tunanoEsaEMEssE 3
DS ) s s s s s ca s s s r e R R R KB U N N AR BB E R G R F R

Core Collected Outside the Vapor-Dominated Reservoir

Well KCF 82-15, core interval 10,065-10,087 ft:

DATPIE V) & ¢ + i 5 55 155 R AU E R B RS E B SR R HE § 5 Y B EE NN R E A
GBI ¢ o c v s % s iR ARG A B REEBE BN S LR E AN ER A G2

Wel DXA49, ¢35t . o ccuv o us R
WEl DECOTE 3900 . + - o o0 v s 1 s suusnseasruersaassy FRY s 998 %% 55

Well DX S Trd- WO . . . . i e it e et e et e et e e e e

Well MCR Coleman, CS-6,6680 ft: . . . . oo

PAGE

57
58
59
60
61
62

63
64

65
66

67
68

69
70

71



AB -- albite

ABUN. -- abundant
ABUND. -- abundant
ACT. -- actinolite
AD]J. -- adjacent
AGG. -- aggregate
AGGR. -- aggregate

ALT. -- altered
ALTN. -- alteration
ANH. -- anhedral

APP. -- apparent(ly)
ASSOC. -- associated

BIREF. -- birefringence
BIREFR. -- birefringence

BRN. -- brown
BTE. -- biotite
BTM. -- bottom

BX(S). -- breccia(s)

CAL. -- calcite
CAV('S). -- cavities
CHL. -- chlorite

CHLOR. -- chlorite
CHLTN. -- chloritization
CHLTZN. -- chloritization
CHT. -- chert

COMM. -- commonly
CPXN. -- clinopyroxene
CPY. -- chalcopyrite
CRS. -- coarse

DIA. -- diameter

DISS. -- disseminated
DISSOL. -- dissolution
DIST. -- distributed
DOM. -- dominantly
DK. -- dark

EMPL. -- emplaced
ENCAPS. -- encapsulated
EP. -- epidote

ESP. -- especially

EST. -- estimated

EUH. -- euhedral

e
fine
Liliv

ABBREVIATIONS

FeAx -- ferroaxinite
FLUOR. -- fluorite

FRAC. -- fracture, fracturing
FRAGS. -- fragments
FRAMEWXK. -- framework
FRANC. -- Franciscan
FRX. -- fractures

ESP. -- feldspar

GN -- galena

GR. -- grained
GRAN. -- granular
GRW -- graywacke

HBL. -- hornblende

HC -- hydrocarbon

HORIZ. -- horizontal
HYDROTH. -- hydrothermal(ly)

IL -- illite

ILM -- ilmenite

INCL. -- including

INCL'S -- inclusions

INT -- intensely

INTERCRYST. -- intercrystalline
INTERXLN. -- intercrystalline
IRREG. -- irregular(ly)

KF -- potassium feldspar
KFSP -- potassium feldspar
K-SPAR -- potassium feldspar

L -- liquid

LEUC. -- leucoxene
LEUCOX(N). -- leucoxene
LIQ. -- liquid

LT. -- light

MAG. -- magnetite
MED. -- medium

MET. -- metamorphic, metamorphosed

MGW. -- metagraywacke A
MICROFRACS. -- microfractures
MICROFRX. -- microfractures
MICROXLN. -- microcrystalline
N

MIN. -- minimum



ABBRIEVIATIONS, comntinvued

MINRL. -- mineral
MM. -- millimeter
MOD. -- moderate
MONZ. -- monzonite

NEG. -- negative

ORG. -- organic

PHENOS. -- phenocrysts
PLAG. -- plagioclase

PO -- pyrrhotite

POSS. -- possibly
PREF. -- preferentially
PROB. -- probably
PTLY. -- partly

QTZ. -- quartz

RECONN. -- reconnaissance
REFRX. -- refractured
REPL. -- replaced

REXLZN. -- recrystallization

SEC. -- section

SER. -- sericite, sericitization
SIL. -- silicate(s)

SL. -- slightly

SMPL. -- sample

SP -- sphalerite

SS -- sandstone

ST. -- stage

STKWK. -- stockwork
STOCKWK. -- stockwork
SUBH. -- subhedral
SULF. -- sulfide(s)

TEMP. -- temperature

Ty, -- homogenization temperature
TL. -- total

TOUR(M). -- tourmaline

TR. -- trace

TRANSM. -- transmitted

TRANSP. -- transparent

UNK. -- unknown

V -- very

V.-RICH -- vapor-rich

VAP. -- vapor

VAR. -- variety, varieties
VN(S). -- veinf)

VNLT(S). -- veinlet)

VOLC. -- volcanic

VREF -- volcanic rock fragment

W/ -- with
WAIR. -- wairakite

X -- cross

X-CUT -- cross-cut
XL(S). -- crystal§
XLN. -- crystalline
XN -- crossed nicols
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SUMMARY

Sample Identification 7HE GEYSERS Petrographer/Date of Examination
WELL LF-48, SMPL. J JEFF HULEN  JAN. 22, 1991
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SUMMARY

Sample Identification 7+£ GEYSERS Petrographer/Date of Examination
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Sample Identification 74£ GEYSERS
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Sample Identification = 7HE GEYSERS Petrographer/Date of Examination ° 45T A2aHp
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Sample Identification THE GEYSERS Petrographer/Date of Examination
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Sample Identification 7+E GEYSERS
WELL GDC-21, SMPL. F

Petrographer/Date of Examination
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SUMMARY

Sample Identification THE GEYSERS
WELL DV-2 SMPL. G (»w3711.77)

Petrographer/Date of Examination
JEFF HULEY, ‘HO\/ 20, 1970

e e R R

| FRTZE— = '
%&M IN =% ( TN @omfﬂs

FWZCCMQ nNemlnga%nd Vug- llhn% o IE\) CU‘ (}}:{:: L§l’u:é~% uz
%E P!mll INMIVRY IHERALG vmﬁuwams ST%EI?% rrnf:s N
AF}lt(E::ia(?u 51=1/Mctam0 IHF: &rK? WID Y SILICI- Fé%l&\% IEI,lC U\S}Qﬁi éT %‘
= @12~TQJRMAL: \/El }Q@M( it Ry Qg P
EHNTS ;3 MUdR CF 'R—EGRQIHDMA% AG|O- NOSTL{ VATTR™ R /
i e e e e B | LB e
|
Yo MicEd SRk AR TORMAL JHE e Hiig W*ﬁﬂﬁe
R B P R S e | Bl

HYOROTHERMAL FRACTURING

(IN THIS 9Ed-nou) AND BRECCIATION

VEIN STAGE = \ ®
CALCITE §
EPIDOTE st
PREHNITE §
CLINOPYROXENE lg
ACTINOLITE IZ]
AXINITE ]
TOURMALINE E_
QUARTZ e
K-FELDSPAR 121 —————
ALBITE %
BIOTITE %)
SERICITE i
CHLORITE Y
PYRITE Y
PYRRHOTITE 4
CHALCOPYRITE §
SPHALERITE g
ILMENITE/MAGNETITE §
SPHENE =
LEUCOXENE PZ] VERY VUGG

% OF TOTAL VEINS = Vi

EST. MINIMUM EMPLACE- >
MENT TEMPERATURE

370°C

EARLY

AS EST. % OF EACH VEIN

FXI)]EU]ZIUOH (MINERALS STAGE AND (BTH.,

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

% 240°C

HYDROTHERMAL FRACTURING

@

(v]0% TOTAL VEINS
AND BRECCIA CEMENTS)

CSAATE

A

HOR /1()/71[} VEINS OF EACH STAGE AS EST. 9% OF TOTAL VF/N )

) ;,()%




SUMMARY

Sample Identification Petrographer/Date of Examination
JEFF HULEN AW, 22, 197

THE GEYSERS

WELL DV-2, , SMPL H
W\ g{_\?_— ”er
ULE Wéuog@%? IKIOIVIBUAL %ED?; M%YA%%%M

Rock Ti"/pc
F%a‘gilann reccmuon/Vemmg and Vugcfxlh i\‘ OIHERMN_ Porosuzi V\'?%
FILLED W ¢'772/T OLRM., KFEP 3 RESUUTING NS vmq ; M:uo& épie
VoIDS U (OMM. IN DIAMETER.; 5% (/El Ke SPAR
AIterangn/Metamorphlsm PARTIAL T COMP " Fluid Inclusmns
SERICIT | T LETE };}{D
R , |ZAT %}UEHPI& 11O 'WALLROCK- LIP TO {al’ YEIN v RICH 4 .
wwm,—»m‘a LCCALLY ACCONPMNIED BY SILICIFICATION NFG. L. ‘5**%9 u’ A
ORIGIIAL BIE. AT JO CHL. ¢ MINCR 1LELI E; TR @NWF}LGJ\;) 25_/4%851_ Ly
DI55. LELICOXN. & EPIPOTE MAY HAVELPAL_G-14EP\ PROPLLTS
. L
o NOTE By FONTEREP dpreetoe, s S SRRt
cmz— e T DURMALINE 5”»@( - N PP
Interpreted Paragenesis of Vein- and Vug-Filling Minerals
THIS SEATION FRACTURING
M %%mér”
VEIN STAGE == NP, @
CALCITE g
PREHNITE 5 (VerY vueey)
CLINOPYROXENE Z
ACTINOLITE g £n
FERROAXINITE §
TOURMALINE %
QUARTZ O e e
K-FELDSPAR g—— N R ¢
ALBITE g
BIOTITE é
SERICITE E\
CHLORITE Y
PYRITE %’— —_——_———
PYRRHOTITE g
CHALCOPYRITE A
Y
SPHALERITE é
ILMENITE/MAGNETITE &)
SPHENE g
LEUCOXENE v S I
HB0S 4
% : SUTEe SR v GTOT NLE
e Ofuil‘gﬁh; VEINS 5> .~ e OO A %ﬁT 7
F RN, TeMp = rod 240°C £
EARLY. > LATE

LA})ldeUU“ (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HO/\‘/Z} VF//\S‘ CF [ACH STAGE AS FST % 0/' fOT/U l{/AS’

trace 1-59, i ’i’% 5()

< 1% (vol.)




SUMMARY

Sample Identification = 7HE GEYSERS
WELL DV-2, 3708c-F

Pctroglaphcr/Date of Examination
JEFF HULEN AL 22, 199

Rock Type ‘ﬁ’é&]ﬁ“ iﬁ%ﬁ

BL—

R e A

VEINS, BUT %4
JE\EPARENT I\/IIC‘ROPE&MATITI

Fracturing/Brecciation/V. cmmg and Vug—Fﬂhng

A
PES RSN
FILLED WITH @TZ, KFFSP¥TOUR, CHL (ALL SUBH.—ELH,

EP Poros1t{) 3 Egynép B\{_%COL

COMPLETELY FILL =7
EBT)quF_ wz%

THESE LINED

Alteration/Metamorphism
BIOTITE WEAKL
MINOR LEL
BINATIONS OF
cwﬁhitjor\luf

FRROT

/
L, LEUCCXN
BUT LOAALY

1@%}0 SERIC

O TOTALLY AU GHL
T TOT YN_T T%E\%K)me COM-

Fluid Inclusions

ABUNDAUT v & LIp-RIGH-
ANCL., ESP. ua\?z@ﬁ
KFSP MICRDPESMATITC Aaors
‘j'KRH—B TJO ROUNPER, UP TO

A (AVG. < Bof —~ LIQ-RIH
el %uw v

&

TR' VAR . HAY RATIOS OF

25-3/1 OFTHEGE
o Ali&-l}f[

(BlREFR

VEIN STAGE
CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

% OF TOTAL VFEINS

O

&

< 1% (vol.)

L ¢LoTS

o )\})ldllall()ll (AI/AF/?A/'? A? ES'T‘V OF FACH VEIN 9TAF /\’/) (BTM,, //0/1’/ ) VEINS /7/‘ F/(// >T/IG[ AS L_)) /0 OF TOTAL VEINS)

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

VEINS, BUT
ICKOPE\EA;MATITIG

c/ugiz’

¥Fsp

o oo
)=I\J 70

.. e
= - 507,

i
- 1




SUMMARY

Sample Identification -~ 7HE GEYSERS Petrographer/Date of Examination
WELL OF-27A-2, 10373’ JEFF HULEN, SEPT. 72, 1990

Rock Type %’é%fj? ,l_, gi}ug%% V{ %NFEL éj ARGILLITE § ARGILLA-

Fracturing/Brecciation/Veining and Vug-Filling Porosity Summary
MOPR—TNT. VE!HEP§7~ Zo OFgrOTAJ_ THIN- 9Ed.TlON ARE_A;) EST. Ooz 1‘7 MOS 1_Y§

2 STAGES OF VEINING'—EARLIEST PROP. LA 5

AGE ; STAGE. 3 POTASSIC. VEINS REM l%os Tuosa m ZOME \% (N L
Alteration/Metamorphism Fluid Inclusions (RECO'*':)@
CONTART METAMORPHIZN OF CRIGINAL fiL (TE/CHL= iy Selleg Y s
RICH MATRIN TO BIOTIT g BROWNISH ENTc?rrE T i it
ALBITE. TO OL| mpaema PT{GMATIC_. MOSTLY VAPOE-RICH [ BOILING
FOLDING OF FRANC. @12 (- AL e VEINLETS;|  STRoMaly ﬁﬁﬁ?ﬂéﬁ;ﬁw
SERIAITE SELVAGES Aplad TO STAGE (2) Lifure KATIOS oF 25-3/1;

VEINLETS , HYPROHERMAL BIOTITE ER. MET. GER.
BTE- ARACENT 0 $ NEAR snéa VEINLETS. <ug> P e ot naTE.

Interpreted Paragenesis of Vein- and Vug-Flllmg Minerals

(b oo el i ST e
i lou) AL AVITIES LATE, OPEN
QJ ™ T FRACTURING COMPLETELY FILLED wm’omicrmfs

(FRA SCAN)
VEIN STAGE =~ @

CALCITE —?—7——4) &?
EPIDOTE INFERRED
PREHNITE U
CLINOPYROXENE DISEOLVED, §
ACTINOLITE PLACED)
FERROAXINITE
TOURMALINE
QUARTZ )
K-FELDSPAR ‘
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE

LEUCOXENE
APATITE
ALLANITE?

%o OF TOTAL VEINS =

EST. MINIMUM EMPLACE - rs\ 2
MENT TEMPERATURE d

INFERRED

. RERL, (LM MAG:

(7-9% TOTAL VEINS)

220°C  {
[Aé@)//\“ “\"”&‘]7[5

L}\])ldlldllull (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM, HORIZ)VEINS OF EACH STAGE AS EST. 9 OF TOTAL VEINS).

1 > 15-50%

Irace — o . 55 = ,-,/(/
SN
W /0

< 19, (vaol ) < &_ 1807
~ :/u(y’(a‘n;.: B e R | |/r:




SUMMARY

Sample Identification THE GEYSERS Petrographer/Date of Exami atiion
9

AEFF HULEN ©O2

WELL OF27A-2, 10.378°

Rock Type g&mm%%a OTITE-RICH, 4. POORLY SORTEP, V. FINE- TO CRS—

NEP LITHIE METAGRRANACKE.

Fracturing/Brecciation/Veining and Vug-Filling 2-2% TOTAL VNLT%. | Porosity Su £ O%%
S RN BT THIZ MRy R gicfly LATE, OPEL]

L RENTLY ONE @ 1

%JEUDE RELIATS OF FRANC|SCAN(Z) QUARTZ \/NI—T%_;’}z @orama—mouc&w)

TECATONIC CRIGIN FOR LARGEST VR-CONTROLLING

Fluid Inclusions

Alteration/Metamorphism
HORMFELSIA REWZN. OF ORIGINAL  JL/CH-RICH- ABUNP. IN - EIN . POM
ob ( RG. 20)
e /

O |SH - 4 CUNPEP, <|~ |
ATRIX TO BIE ¢ BNl TO B [SH- ﬁplA‘ B

j\éf’lx’Et\lGlTE; PLAG. OLIé.??;P#R‘jEL\( AT TO

H
E LIp—RICH INCL."5.

, » INTER-
PHENGITE, PTE, O My LOSAL MCTINCLLTE. 3 INTER | F o e = 2.5-2)4

MEDIATE- TO BASIC- POSITION VRFS dCMMON- Lo
LY AT TO ACTINOLITE £ BTE, TOUR. ; TOURM- (PROWN | 551RCP)C.

TN £ cUpIC

= MDIEO v 3% OF RCCK. (EXCLUPING VEINLETS Sl

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

FRACLIRNG — )
A ORbAR A URES

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE S O —
CHIDRTE = e e o
PYRITE @ = f— e e e
PYRRHOTITE
CHALCOPYRITE = (o= emmemmmcmoceaa
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE S pap—
® APATITE 3 A )
® ALLANITE

LOCALL‘ POMINANT

<Q.~5% HOTAL JVFJ,'\JL,ET;G\)

/

BST. [ MU /
EMPL%EZMWEEF?A TEMP

) 94 .1 L
Expmnauou (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

1,




SUMMARY

Sample Identification 7HE GEYSERS Petrographer/Date of Ex ation
WELL OF-27A-2. 10,379 JEFF HULEN — Of 25 7
Rock T SCRIED, V. FINE- TO CR5.-GRAINED, HORNFELSIC,
ook e R 2Rt ’um:ct METAGRAYWACKE_ ’
Fractunng/Brecmatlon/chm and & ‘ Poros1
PA~ ALL A5
%’iﬁfﬁ‘é} g E@"i“ ﬁgd Eina (e | 24 cﬁ%ﬁ '
HOLE
Altcratlon/Mctamgrphlsm el 6IHAL Fluid Inclusions
| Rﬁﬂﬁi OUNDED, YAPCR—
&lOTﬂE PHEH@ %}%ﬁ%gL ?%%Ne < g/
RIS MATRIX TO SREEN%H BIOTHE PDIAMETER. IN ST. 2 PTZ.

AEAR ST 2 VHLTS; MINOR su_wﬂdmou APJ i
sTAéE ) VLTS

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
FRAATURING

®

(m THIS SEATION

VEIN STAGE ~=>>

CALCITE

EPIDOTE

PREHNITE
CLINOPYROXENE
ACTINOLITE = HJ————— —— ———
FERROAXINITE
TOURMALINE ~ (+~———=-————-
QUARTZ
K-FELDSPAR
ALBITE P = ——— —— -
BIOTITE
SERICITE
CHLORITE
PYRITE = = ——— == —— — =
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE  \~-—-———--—
SPHENE
LEUCOXENE '  —=——-=-=

(%-4% MOTAL A/EINI E.T5>

wrﬂg"NIMUN’]IEFAM—@7” 52{3@

E )\plalldllun (AI/NtHALS AS £37 % OF Mcﬂ VEIN STAGE AND (BTM., //0/?/ ) t[//vs oF EACH STAGE /15 FST % OF TOTAL VEINS)

................... ace ) -~ 1.59, e > |5-50%

e —— = < 1% (vol.) : s 15% B - 507




SUMMARY

Sample Identification 7+HE GEYSERS Petrographer/Date of Exami ation

WELL OF 27A-2, 10,381° JAEFF HULEN  4x. 25, 1991

Rock Type HORNFELSIC. , BIOTITE-RICH , V. F—CRS. GRAINED LITHIC METAGRAYWACKE.,
NRGILLACEO(1S, INTRICATELY WK VENED

F\fé?}t\llmng/BrccmaUO’gf/chm and Vu&félh % O%EE Porosity ;(;Txnmag&p

LQ’ZELOF 1% ROGK 3 “’"Ef‘ S ”5’515?; éiﬂrg BT s < 1%

ARALLEL, A
Alterati tamorphi AMORPHIO RE; : Fluid Incl
eﬁﬁapf ZH phisd BE%TE e : LIC‘JF!CATIOH LD ?u”sé‘%“% 2 g, PO
155 j]% \{ VAPCR— F‘?GH Rige= 1P
AL BANDED 6ELVAGE5 RICH W/LV % 25-5/1

COMMON CUBIC’I ROPIC

ML TRR ! T2 et 5IE,T 7 sER. -
gPO/CPfl ARtwagéoMBﬁAﬂms’ B:M)uﬁ& wvmv%madgmm

PARS ;
A NN MATS OF G SREENISH 3T 1 TOURMALINE
R iigz% : BROWN TOUR W/vtszz qLM . N’ATITE (2
N’A:rms Il_"\31 AG-

3 KFsP dm
-%\\5’5@@/ PTZ, SER, KFSP, LEUCON. .aon_n\)s STRONGLY JNDICATED

2 AINLT !*"{e. 2

ﬁﬁ@% M/Av Interpreted Paragenesis of Vein- and Vug-Filling Minerals

(141 THIS 5Mﬂ_77 EARLY s L ATE

VEIN STAGE == @) 3
CALCITE
EPIDOTE FRACTURING
HNITE P

PRE ~ {ATE, CPEN
CLINOPYROXENE MIAROFRALS.
ACTINOLITE e P ElRLE
FERROAXINITE *TIOHS IN YEI

OF THIS STAGE

TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

® APATITE

e ALLANITE  § e

S 12-1
MM EMAL. TEMPL S B0 @;@L R ‘<f\/5vf7

bXI)ldIldllUH M//NE/“/][S /IS [ST% OF EACH VEIN STAGE /IND (Bm //05/2} VEINS OF mr// STAGE AS EST. 4, OF TOTAL VEINS)

1 o 4 EOF -
frace . > 1-5% EEemsssmsmmm— > [5-50%

= < 1‘%’) (vol ) - —_— S II‘(%‘ —==—————— I 'SO(II/:,




SUMMARY

Sample Identification 7~£ GEYSERS
WELL OF27A-2, 10.382°

Petro her/Date of Examination
ifEFFg‘m Fli)ULEiJ AN, 20, 1971

|Rock Type HIGHY ZHEFRED, DECTONICALLY INTERMIXED, HORIFELGIC. ARGILLITE &
® Al F—C\!{%- ERAED LITHIA FAETNGRAAWAC Y E

F{&ctuﬁn Herccpc/%éﬁilo C&&lﬂ Snéifglg-ﬁllin - 1’%\T 5!;}6[ 20 70 NN, P&msigﬁfu&grlgry <0PH%,
FRANCLISCN. AINTAGE. jARL TR Wie. ARE. IR~ | RES '
REG., DISCONTINLIOUS, f.CIIN_LY CONESCE O M UATE” M i
Alteration/Metamorphism Fluid Inclusions
TEN 2 APIACENT . BAE, D, 2N INCLUSIONS
BABIPNE, SLCIFCRIN MR D ST AN i 2 papos
IRREG. PKICHES LIP TO ZOXDMM. N SZE; WK. SERI™ KOUNKEP;APPE%7A\¥/ZJHG, —Amcw'
CITE SELVAGES ON SOME ST 2 NOURMALINE. WNS)| 2Bl = 777 VAFCR: ,
K TARGER (LP TO
FPRE SHYDROTHERMAL  METAMCRPHIC REXLZN. OF @,{ﬁ 1K ék) LISIONS
IL-CH MR TOo BIOTITE & PHENGITE. WLV 3/1%% WA Cli-
: BIC, J5OTROFIC T ER.

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

@

/6& THIS SECTION

VEIN STAGE <>
CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
® ALLANITE ,
% OF TOTAL VEINS:>) s,
Eg&@mtmu B

MENT TEMP:
EARLY.

Explanation wmineracs as £st % oF €acH VEIN STAGE AND (8TH,

(FRANCISCAL)

FOLDING,
LY

wm%

— e —— —

z705C.

HORIZ.) VEINS OF FACH STAGE AS EST. % OF TOTAL VEINS)

frace

.....




SUMMARY

Sample Identification THE GEYSERS Petrographer/Date of Examination
WELL OF-27A-2,  10.383.1° JEFF HULEN , NOV. 3%1 1990 .
Rock Type HORMFELS | %‘5 L%lm’ dq%y é){é ng ,
D MINERAL [ZE Lr éﬁ% 5 OO%EPHYKY
Fractug‘%B ecciat oanel ng and Vug-Fxlhn%/ E?\‘N VA\ QNgU!J" Por031 ummary vl %,
TING 20~ ab‘% 5 YOUNGER/ VE
COMMOLY  INCORPORKS 'E/ISOUDW EARLIER, ONES: ¥LA E&Cp‘slxtlzc\@ra Ac-;ax
Al h OS] NOTICEARLE || Fluid Incl RE :
R, éﬁ&mcam ELt) A TO RN érmc"éo'fg’?
PETWEEN STAGE VE THIS 15 DPTE - VAP—RICH,
M| STALLINE e DR ey LIp-RIEH INELLIGIONS
SUILF MINCR émTE, THis #Lé %\é%;gﬁp L
5 7 IHE OdK NALUIDIN
EA'Ilz?_ 15? o Bl % df EAéMJdE L}}};%LUGIS!;5 IEE?ENIZEP—
! R 5{3‘:‘ IMER EARI
oRRhs FL%'\GEJM K=SPAR. MOSTY < {p DIA

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

CALCITE DISSOLUTION>
RESULTING CAVITIES
COMPLETELY FILLED

(& REMOBILIZATN) PrYGHMATIC
OLDING

(FRAN?ISC\IM\

 ——

(IN THIS SEATION FRACTURING

VEIN STAGE >
CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE

LEUCOXENE
APATITE
ALLANITE?

@

INFERRED:

MINOR
PTYGMATIC
FOLDING

INFERRED:
DISSOLVED

POSSIEL < 1
( Raﬂ_ma) ]

D ) e o

— — ———

ORANGE -BROWN

—— e = ——{

LATE, OPEN,
MICROFRAC'S.

REPL., WITH
QTZ (AND CHLI,

GREEN TO
GREENISH —
BROWN

(20-25%
TOTAL VEINS)

L ATE

% OF TOTAL VEINS&=>f— é
BEAM A= 2 0
/7’”&’/&5) —_——

prlan 1{1011 {A///vr//u AS EST. % OF EACH VEIN STAGE AND (BTM., ) HORIZ.) VEINS OF EACH

STAGE AS EST. % OF TOTAL lf//S)

ITAC(
< 1% (vol )

/6.




SUMMARY

Petrographer/Date of Examination

Sample Identification THE GEYSERS

WELL L°ESP-2,  SMPL. A JEFF HULEN JA!J A {, 1991
Rock Type STOCKWORK. YEIEY, HORNFELSIC. AR€ILLA¢EOJ9 IC. METAGRA
ockype T . EL. CRMIGE-BROWN BUT BLEACHED . TO STAGE Q\%qs
Fracturing/Breccia on/Vc1m and Vu "1 57» 5—ﬂ4WK Su: 4077
& CLDER FRAN & F%a ; APP. Qﬁ_, Y XLN.
DISSOLUTION OF mi IHFILLILIée CF RE- Go 7 e vuqs
SULTING VUGS W/SFAC—?E VL HO LATE , OPEN_vFRX-
Alteration/Metam hlsm METAMORPHIC. REXLZ OF IL— | Fluid Inclusions
LHE e AR o BIEL & BROWNIS FHENGITE 5 | ASObaT L & Vap—RicH

LM/ NMAG OH 7 DIc5. LEUCCX INCL. IN STAGE 2 QTZ.;

w15 % P55, /UXLN

vw{,0% PIS5. PYRITE W/TR. CBY ;, MASSNE SiLIG)FIC.
¢ CHLTAL. OF MATRIX 1N BROND, BLEACHED- APPEA-
RING SELVAGES AM%TO SAGE 7 VEIHLE?%

IN VEINLETS dHL LACE. AT

@1/, WHIdH odc*uRs RS ROUNDED efwue/

Interpreted Paragenesns of Vein- and Vug-Filling Minerals

NG. <2Zp PIA. GDMMCNLY
WELL- KCUNPEV L-|@-RIctH
INCL. L/\/ L 5/1 THOSE
THAT HAENT )

— satﬂou FRAATURING @ M NG ¢REMoaJ> - @
VEIN STAGE CV’ { '

CALCITE P/ / é& GALAITE  DISSALLUTION :

EPIDOTE INTEEER j % PLies Wit

PREHNITE &ﬁ% Ll

CLINOPYROXENE o e

ACTINOLITE @7@2

FERROAXINITE ALgO Y

TOURMALINE WJCHL .

QUARTZ

K-FELDSPAR  §{ A e —

ALBITE 4

BIOTITE g W) CHL‘_._:,

SERICITE /’/-\ (R Eriscor
CHLORITE

PYRITE &£ — — — — —

PYRRHOTITE

CHALCOPYRITE @ ¢ = 9B\ -ccocmmemnaaae=

SPHALERITE

ILMENITE/MAGNETITE = & e i

SPHENE

LEUCOXENE

—— (4-5% TOTAL A/EINS)
E‘DTIMAIEP é;J}\JlMLJM == 5700
T T Eqpey T LATE
}*xplamtlon (MINERALS AS FS/"/, OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

{race

< 1% (\I(‘J

R T T

4



SUMMARY

Sample Identification THE GEYSERS Petrographer/Date of Examinatio .
WELL L'ESP2, SMPL. C (v11,0527) JEFF HULEN, SEPT. 28 & OCT. 24, "%
Rock Type spuaaoivE , HORNFELSI , LITHIE METAGRAYWACKE. BIOTITE-RICH
Fracturing/Brecciation/Veining and Vu -Filling = MOP. \/E!HEP V'"('7 Por051 Summ v {7
%2 VEIN SAEES— %L%E Réilc ) Y dRr‘s
VEINS POM. g&z ) TH)\ cu TALL ES \zon75
CpaN & AT G MORL AELJHDMJ ow REPL @vauz_eqz
Alteratlon/Metamorphlsm ORIGHNAL OLITE”QHLQKHE Flu1d Inclusions KECtOJN)
RICH MK Rl MNIORPHOSED ORMIEE—
BIOTITE 3 LodAL'IEAdE GARIE]) ; w?% va;ﬁ“ub‘l&u?m jiz‘%i@};_
dHLOIZ!T l o OF BE.(SPREE-(ER); aiLicr- | Rz Bl mmdma;)/ 3
EXTION £ PEVELOPMEUT 2nd odLASE NA S 2p DIk
(OLIG/ANPESINE 2) ARIACENT O STAGE D WLIRLVe RRTO U 251
VEINLETS. CONTAIN HAL!TE_
SANITE. PALISHTERS

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

REMOBIL | CALCITE DISSOLUTION:
( Mgf ION) 7, PTYCMATIC RESUTING CAVITIES

(ﬂq THIS SEATION FRACTURING FOLDING >95 % Fi LATE, OPEN

MICROFRACTURES
(FRANCISCAN) HINFERRED.:
VEIN STAGE~=> (%) @) __feruaces 3

WITH QTZ.
CALCITE
RELICT: ENCAP—

EPIDOTE [
INFERRED- A SULATED IN QUARTZ
oo S i
CLINOPYROXENE
ACTINOLITE '\"'
N R
QUARTZ
K-FELDSPAR
ALBITE ol e
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE § = [ Y == ===————m
SPHENE
LEUCOXENE
% OF TOTAL VEINS==

EST. MINIMUM EMPLACE— = -
MENT TEMPERATURE

INFERRED: REPL.
WITH CHLORITE

% POSS/IBLY PRE—
CIPITATED DURING
STAGE 3

—_ ﬁ W7 % TOTAL VEINS)

24o0d §

BARLY o AT

b\planatmn (A//NA//U_; AS EST. % OF EACH VEIN STAGE AND (MM HOR //)u//vd OF EACH STAGE AS 637. % OF TOT

AL VEINS




SUMMARY

Sample Identification 7HE GEYSERS Petrographer/Date of Examination
WELL L'ESP—2, SMPL. E JBFF HULEN  Ad. 11, 1991

Rock Type PROMINENTLY VEINED & ALTERED, HORNFELSIC, ARGILLACEQUS, VERY
FINE— TO ' COMSE-GRANED 1 [THIC. METAGRAWACKE.

Fracturing/Brecciation/Veining and Vug-Fillin vl b 'TOTAL VIS, | Porosity Su v oS 7%
VY COMFOS 12 VElHEETﬁ DEA/ 1 e Ny Mosfl{“smz% 'y
WTERYLY. VUGS ee's’E's ST, 2

)(L6

iPHEHGITE 1% P HAVE L/y RATIOS CF w3g/{;

LEUCOXN,; SILICIF.

A — i FLL
b,,{? 7 33\1 MATRIX S MET. REXLEN. OF IL/3H To BT Ro%Ts\szlHmedH ke
S

PISSCLLTION OF 5TA@E ] VEINLET5 '
THEN INFILLING OF RESULﬂNé VUGS W/ SPEE. 7 4Rl NEINLETS £ M
Alseration/Metamorphism Fluid Inclusions ~MYRIAD <
//ftd 6TAGE 2 VEINLE]S © EARLY—FORMED LINOPYRC DIA. VAPCR-RICH INCLUSI nJ
REPLAGED W/ CORR EL Y. @I, LEANING SAGE | QPTZ. or U5A5LE el
6 DIss NDEP GRAINS PEF)HIN& SekEL EML LLIH; aj—'@ SPIHV L6 3

1

IN SEL\AGES OF 2. NNLTE. B T OHBS'G‘—O’%’E‘}EP@MAW
Interpreted Paragenesis of Vein- and Vug-Filling Minerals
¢ o s MATLL ESULTING dmras INFILLED
(IN THIS sedmon FRACL i"’/ PING MTE»/”“\MTH SIGE. 2. MINERALS
Pl 55ou,m

VEIN STAGE <> @ 5 oy @
CALCITE : 5 %.{.nu“
EPIDOTE %u%a_uw
PREHNITE R

K WOoTE

CLINOPYROXENE -7 J AR -
ACTINOLITE _=7—F—.
FERROAXINITE R
TOURMALINE
QST T
K-FELDSPAR
ALBITE REPLACED W/CHLOR
BIOTITE .:/:_
SERICITE
CHLORITE
PYRITE O e O Sy —
PYRRHOTITE
CHALCOPYRITE & 4 = e e e e
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

% OF TOTAL VEIN S ) <L47% TOTAL, ‘JEIH,’)‘)

STIM ;
EM IMATED é/uuww == ¢
EARLY ——— ————= L ATE

bXpl’ln'lthﬂ (N/N[P/Mb AS EST. % w EACH vzm/ bTAG AND mm H()/?//) VEINS OF EACH STAGE AS EST. % OF rwu VEINS) )

1_50 r——— TN A
1-5% Esmmmmm—— > | 5-50%

uacc -
” 7 - N f o > I—————————————  ~g 7.
< 1 ’%» l("._!'s’jl') -— = - } ‘,)!1)/2) Eeamaamaa——— > JO(,/’!.‘




SUMMARY

Sample Identification THE GEYSERS
WELL LESP-2, SMPL. F

Petrographer/Date of Examination

JEFF HULEL AL 15, 1991

Rock Type AVERY FINE- O COMREE-GRAINED BIOTITE-RICH, RARGILLACEOUS,

. HORNFELSIC. METAGRRYW.

E i iati ini -Filling SPARSELY VEINED, BUT | Porosity Su <05% ;
o e | r it
%3?;3: %Hﬁmgoo%k%rm a‘ﬁ'&’m, lNFLIfS—NG OF RESULTING LETS ¥ MASSES-

L CAVITIES W/ STAGE 2 MINERMS

Alteration/Metamorphism  METAMORPHIC. REXLZ4L. Fluid Inclusions  ABLNPANT IN
ORIGIAL IL)CH, MATR] T RN BRORA CBSTE%: SHiee. 2 g1e N CNINVBE RS
PALE BROWN PHENSITE S PROMINENT - SILICIFICATION | FRWMERES ¢ 588 220 Dok
T M PN eatnais & | foue sereachie; eyl

: ] VARCR-RICH o :
FLANKING > ST 2 VEINLETS ARE POM. DK CHICR.| HAVE Lip/dsp RATIOS OF 2-354
IN STAGE 2 WNLJG. ¢ MA%ESW ATINCLITE. ¢ ¢PX,

| ARE. EXTENSIVELY REPLACED W/QTZ (GopMoN " Sket e )

Igter retedolgaragenesis of Vein- and Vug-Filling Minerals
e TN 2 e | SASTE Bl LTI

F
i R 798% FILLED WITH

(N ™IS sedTion)
VEIN STAGE 5>

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

- % OF TOTAL VEINSS> < m—
STIMATED $AIIMUM
EUPLACEMENT TEMP =

EARLY— —LAIE
Explanation (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

> 1-5%

PL. W/@IZ
AL
SILICATES?)

- e e e

Z—

= > 15-50%
= - 509%

= - JU /0




SUMMARY

FSTmplc Identification THE GEYSERS Petrographer/Date of Examination
| WELL LESP-2, SMPL. G - JEFF EL:;@E:EM ng /1
Rock Type PILTY TO | SANDY, BIOTITERI HORNFELS /
ok e IR, (PROTL, PK AT QU EAD OF SIMPLE.
Fracturing/Brecciation/Veining and Vug-Fillin BPARSELY VEIMEP | Porosity Su <0%%
CEARL ~CAL. . DIS- OLAR.
28] L s, P N e i C S

NED, INFILLEP WITH LATER  HYPROTH. e
| WELL-Azp. SjAGE 2 BIOTITE; é%'%%ﬁﬁ&wa LATE, OPEN LFREETURES,

Altgration/Metamorphism Fluid Inclusions
REML A, GINAL ILLITE/CHL. TO RBUHP. VAPOR-RICH It] B
Bné’?fgiﬁ BROWN PHERGITE rma]%{z Gk ?A%JS PEVWAT; vl
£BLEACHING COF BIOTIE NZMIEUT TO STAGE H gh b ey

CUHLCRITE. VEINLETS ; TR. DI65. GARNET ; w17
IS5, P, MOST ¢ofr:4:rmddw 26 LOOZE. NI XL.
CLLUISIERS INTERGROWL WITH € pOS5. REPLACING
| METAMCRPHIE PLAGIOCLASE.

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
darzazr\pgu.nzmmg) g AMATE Vl%oLugrlaJ ;e uTe TR TURES

.
(N THIS ‘,}ZECTIOLD ngURJNa Lok CAIES 2 s

>,
VEIN STAGE =5
Q%/:L' R e
CALCITE N——————— (K== === ﬁvbsadsa
\\ﬁfmca?
EPIDOTE OTZ
cada’ ENCAPSLILATED /
PREHNITE
CLINOPYROXENE b, 2 A
ACTINOLITE /
FERROAXINITE RepicEp
TOURMALINE
QUARTZ T /
K-FELDSPAR
ALBITE
N
BIOTITE oo g §
SERICITE — / }Q
CHLORITE /7 §
PYRITE = Y & e e mem / §
PYRRHOTITE / Z
CHALCOPYRITE AGE RELATIONSHIP -—--—-——=-=--— v
UNKNOWN ﬁ
SPHALERITE ’, \
ILMENITE/MAGNETITE 99 = / };_
SPHENE 81
LEUCOXENE ‘ = 7.7/. - . ‘_]/
% OF TOTAL VEINS:+) . - _‘
ESTIMATED SMINIMUM - © o "
ENMLAMEVENT MEMP, == /8 mrod  mood -
EARLY. — s ——— L ATE
Explanation (MINERALS AS EST. % OF FACH VEIN STAGE ,47/»'0 /‘9”’"', //9/?/;.1 L(/Af.i gr_imf STAGE AS Fsr.j/(i OF ml,’i J/t/NS) s
[ > 1-5% Em— > |5-50%

trace —
s - & ?’Vn if‘g/n]_) e %5 5159

B > 50%




SUMM

ARY

Sample Identification
WELL DX=84, A,

THE GEYSERS

Petrographer/Date of Examination
4EFF HULEM  JAW. 17, 1991

Rock Type HYPROTHERMALLY ALTERED, £PARSELY VEINED, FINE- TO COMRSE-GRAINED

Poros1$y §u

501‘.\{ I
et

TITHIC MEFPGRAWAQKE
Fractunng/Brecmauon/Velm g (5 F11hng % 1 5% ’\%I{\l{i ONE %Zz‘% heo-
SELVAGES, PAK
E’“lﬁgﬁr v
Fluid Inclus1ons
A15 CLLISIONS
e

OF WHICH APPEMRS 'TO
SELVAGES oufvs)us @um:_ PCRCOLIS | QDL)ITE E)(TENSNE
EmLET
HL , BOIH Ll(})og j“
RICH FOUNVEP
7RI /\/

HAVE Ly
A2 ) PIA < A\/a 15/)

(aoauué /fmpmw

Altcranon/Metamorphlsm o
MANNFLOODNe OF MATRIY E FRAM
Gﬁmué WITH, PrEKER e EP—GHL—*-THT) OOMMOHL‘{ AC

COMPNI ED OVE[ZALL a@% 17165 E}W
E pUS Tﬁw@uamﬁ/

Viﬁ;o%é t
5% D
ioa7 DISS. WITE PLAG
FRAMEWORK, GRAHJG (/wnH EP

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

(IN THIS 6Ed)1(’fGN) FRACILIRING

VEIN STAGE
CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

LATE , CPEN
4 MFWURE&

(

LLA:T?"

o

- — e >5105%

o R S Y
\OLV/O VUL

N
N

%
k



SUMMARY
Sample Identification THE GEYSERS Petrographer/Date of Exammatlon
WELL DX-84, SMPL. B AEFF HULEM AN 17, 199

Rock Type FINE- TO COMRSE-GRAINED, UIIZORTED,
TITHIE METAGRNWACKE , HYDROTHERMALLY VEINEP € ALTEREP

Fracturm I‘CCClath[l/VCl and Vug-Filling 4-27 VYNLTS., EAE%@_ Porosi Summ EST. 25%
VEH\I EEEI_CR AL] NG—+ | ] . Nops IN Tde
/’ﬁ\llTIALL}fN T Pl LING Y IN= (ESP) 21 /eI ETS
/; OUUGER. HYPROTHERMAL iR 5%. MNoE 7% B M IN LAYER St
RS FORLL B SIGCHAMORK.. SR A sotunou,ucb

Alteration/Metamorphism QTZ —KFEP= EP, (HL N FLCOPING” Fluid Inclusions é\l SOME
T TO &EN/EEN SRGE 4 ¢ 3 VEINLET 3 gz VG Graili
EMASSES ;  IN_STAGE 2 VHLS, GOM ﬁ,%i“ Ve
SHIF ¢ ertow ooy J ERGVRY SR SR
N QTZ T e | )
R of Sle 7 ok 5 ERROE %;*ﬁm@ﬁmgm
<Bo (NG. < o) PIA-
e UN%J%‘%N%’?%& aou_me)

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
FRACTURING CALLTE PISSOLUITION KRR s
sk ﬁ%‘%‘%@fs CAVWZLATEK
VEIN STAGE T

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

% OF TOTAL VEINS=>

BSTIM 18]
mmﬁéfr rr%@’

l Xpld Idll()[l {M/AF/’/I/ S A4S F57 % OF EACH VEIN STAGE AND (Bf// HO/?/ ) L[/NS OF EACH smr[ AS EST. % OF rorTAL LL/Aﬁ’

s mm oo Q)

e Yo eri)

EUH. XLS. UP TO { MM. PIA..

SULKTED 1N
f - K—FELDSPAR

EARLY == e L AT

(e =< _— i< l( (//

L 1=20 /0
<1% (vol) —0 > 515%




SUMMARY

Sample Identification 7HE GEYSERS Petrographer/Date of Examination
WELL DX=84, SMPL. Ch JEFF HULEN TN 16, 1991

Rock T INTENEELY HYPROTHERMALLY ALTERED & VEINEP, FINE- TO COARSE -
P RANED, e ORED, e ﬂETAGEA\r\NAéJ@

Fractunng/B\rﬂc%:)l% on/ch an&yu -Filling TOICIéC i . Poros; 55% 7 2‘70
NTORTED gzg:l 5AL uﬁ' i

(@Ei N&Te N wmcﬂ LT B VED, ReSULTING Y, Bs?
IES IFILLED W/OMHER. PHAGER =
Alt%ﬂagg?\}g—mgo hlsdnéMEM MATRIX, FELDSPAR. FL,‘?‘S,,}F&&?",‘S é@“ ;Tz
RO, Eﬂr:_é\w%&i%%&ﬂ o MO s, e (5 Bk,

MINCR. DISSEM. RARE L;@—RIEH INCLUBIONS

%R%?SEGHL & WLy N TON ~LEAKED INCLUL-
+ THESE ARE THE “BLEACHED' AREAS ons v Y/
APPARENT IN' HAND SAMPLE

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
FRAC: CALLITE DISSOLLITICH;
(N THIS secTioN T{"\'ié (4 REMO LMEce R q;:%_pﬁs cany %

BIL|

VEIN STAGE == “"T“’”@ \\\3
CALCITE /
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE

BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE o

SPHALERITE [ %%T%nw
ILMENITE/MAGNETITE L ENU DR%G‘]H éRM N
® APATITE

% OF TOTAL VEINSs(——

TIMA:TEP PNIMLJF};I [:j;/ )4 ?'7()0@

1.5 EARLY — = LATE

k«ATE L OPEN
)

NOTE . SAGE. 2

ENCAPSULATER INERALS ochJK
s S mie
======== ARINBLE. AMTS.

bxpl’matlon (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

easssssmsmss > 19-50%

> 50%




SUMMARY

Sample Identification 7+HE GEYSERS Petrographer/Date of Examination
WELL DX-84, SMPL. Dy, JEFF HULEQ NOV. 26, 1970
Rock Type ILTY, ARGILLACEOUS VERY FINE MED. GRAIMED
& EITH! L METAGRIWALKE R o

FraRctunng/Bre%nauon/V elmn%?ni V%i-ﬁumé ? E;:\l 'TJ_ Porosggy Summary m L 5 7o
EMPI_M?ED I 1%%% I\'F é”% vu:%s;?r,u Q’stlgmq@
I EFOLIN/ % ant/ vau By ) OPEN L PR
Alteratlon/Metamorphlsm ORI@IHAL GREEH RADE Flu1d Inc 51ons ND, IN
AL P!
REGIOBL SMETAM ORPH@bﬁg ¢1F|¢#:rlou fg\;f?»” 35 «)_3,_*55/)

AIACELT IO SAGE Nu:rs NIDE—
SPRPEAD DIS5 . TOLRMALILE A deqzsu ‘OF PETRI- '“ ""“ Lo =1 o My
2/4
JELT

HAL. BIOTITE. ; 2% PIZZEMIN gadﬁ/
OUTER. CHLORITIC. ‘SEJ_\/A&.E Ao WARMATE,
AEMNLET I8 HIeHY POROLS. Z=09N DIA.
ATAPOR—RIH—
: : S : ‘5"TA55
Interpreted Paragenesis of Vein- and Vug-Filling Minerals 7 i \}d‘ﬁ_ﬁ/
N THIS SEATION) nscrumm (HREUCRLETN) FESULTING CAVITIES L
(} ¥ i M/CRO%ACTURES

@

VEIN STAGE @ " @)
CALCITE )
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE

LEUCOXENE

WAIRAKITE

ZOISITE
% OF TOTAL VEINS s>
ESTIMATED MINIMUM
EMPLACEMENT  TEMP.

INFERRED>
DISSOLVE\? é‘-

LACED

INFERRED
REPLACED
WITH CHL.

(STAGE 2 VEINLETS
PROBABLY EM-—
PLACED IN:SEVE-
RAL SUCCESSIVE
PULSES)

TOTAL VEINS)

(5-7%

WAIRAKITE

240°C g 240°C  200°C |

A 7 .
) A RY —_— T ATE
F,Xp]ﬂ nation (swerars as 571 2 ACH VEIN STAGE AND (BTM., //’J/’//) VEINS OF EACH STAGE AS EST. 'y OF TOTAL VE/N¢)

-~ J )"J\l/()

~ 509,
JU70




SUMMARY

Sample Identification THE GEYSERS Petrographer/Date of Examination
WELL DX-84, SMPL. £, AEFF HULEN, JAM. 17, 199

Rock Type ,’HYPKOTHE ; ALTERED & NVEINEP, UNSCORTED,

FINE- MO ~GRAINEP TITHIC SAETAGRANAEKE.
o (-3 LE- 6 (>
Fr;l& %?g/Brcc&cgl?m%Vf dnng and Vu ngcl)lh 4‘7 v NF EP P&rgg{t&S%ary BSl gg?
AGE. 2. Mmmﬁgéﬁi WLTS 9'6 % N Nt V'ml'o“{ﬁ'% gt
Yé’/mﬁ el N i i JEPLCEThED N GAERD
Fluid Inclusions rieiiife

Alter?rté%";ﬂMmmorpmsm EP L. FLOOPING. ADIACELT 0 ND. ] STAGE 2
5 e

& BE 2 @%AGE 2 \Mue AT oma E&) ﬁ?u Gu DIA. JRREG
TIon, “FLOODIHé POMINK W MNOR ROUINPEP, DOM. VAPOR-
EUHEPRAL | BROWH TOJNPIGO T uwﬁuua, EAL ,a,cH' R VARIETIEG

SERIAITIZAION OF  PLA lodLAe OTAL ALTN. OF HAVE.
VETRITL\L BIE. TO CHL. KEJ \; " 15?1 ng 55/
va é VAPOR= RICH

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

A REMOBILIZATION
(N THIS sedTion) TN @E MINOR. ) CALAITE. DIBSCLUTION: @ N
L P Ts RESULTING CAVITIES LATE , OPEN
MICROFRACTUIRES

VEIN STAGET==> \> ® Sr, /;%7;_ FLLED W
CALCITE -

FERRED FROIM ()} —0m8 — o Y
EPIDOTE P.R.Eg ;fﬁkgdwvﬁp
PREHNITE P lifl
4
IN QT2

CLINOPYROXENE
ACTINOLITE e e
FERROAXINITE B
TOURMALINE s RN
QUARTZ

K-FELDSPAR

ALBITE

BIOTITE

SERICITE

CHLORITE

PYRITE

PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE

LEUCOXENE

% OF TOTAL VEINS®> SN A OCR SR :
IMATED MINIMUM 5~ ' > AL

S

EARLY - - = —— ——LATE

LXpldildIlUll (M/NFP/:LS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS 0r EACH STAGE AS EST. % OF TOTAL VF/NS‘}

= > 15-50%

> 50%




SUMMARY

Sample Identification 7HE GEYSERS
WELL DX-84. SMPL. Fp

Petrographer/Date of Examination
JEFF HULEN  JAN. 17 1991

ATERED
Rock Type HITRED LlTHldYMETAEaKAW

EINEP, UNSOKTED, FINE- TO COMREE-

%TF_ N

Fractunng/Brcc01at10n/Vc1n1n and Vug-Filling Z7 \(H5 TWO* MA- Poro Summ E5T‘ 152«:
ol VeI ngf;[%a% D!%OLUJ

PROMINENT SELVAGES AR TO SIAGE 2 WIS
’ KFSP-CHL-EP — THESE. ARE HIGHLY

%A?Q?IIZEREP DIS5. AOT5 OF TOURMALINE—QFZ— 14‘6{’—5}’—"

'ﬂ G d.&/ m ES PNFILLED TPGE
Y SIAGE 2 VEN N
WeE m%%%'?s‘%y FHASES) MAICR. =T, IR Sl e
Alterati tamorphi Fluid Incl
era on/Mc orphism CQ\BIGT &JHD&}SI%S SMNGE. 2 PTZ

REG, O, ROUMDED, UP TO
B DA (NG v 2)); aom

(3N THIS SEATION

VEIN STAGE =5~
CALCITE ( P
EPIDOTE ;
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE A

% OF TOTAL VEINS s iy)

ﬁsTtMATEp MINIMUM
BEMPLACEMET TEMP

THE. APPEAR O pE IN_PART OF REPLACEMEHT orzn@nd &7 & LGP Rl
N PART omﬁsa&dz FILLING { HOTE THAT THES ¢ 3 Pikve LIV
MINERALS AS VEINLETS [N OHER 5N\APLE5 W 31 ; uo LJNAMB]G
oF THIS PRIM
In terpreted Paragenesis of Vein- and Vug- Flllmg Minerals LA, CPEN
OBILIZATION I-C‘Ef RES
FR"CW“@ M B B %Epnou M

.i7mss Mo‘sm{ PilED

=52

EARLY

s o =L ATE

l*xpldmtlon wwumz 5 AS /sl % OF EACH VEIN STAGE AND (BTM., //0/?/1/ V[/NS w EACH STAGE AS EST. % OF TOTAL L/~//\¢'

tmace —— = —
(vol)
VUL )

- 074
< 1%

m > 15-50%
N,
AWV




SUMMARY

Sample Identification  74£ GEYSERS Petrographer/Date of Examination
WELL GDC-30, SMPL. A, JEFF HULEN AN, OB, 1991
RockTypeM VEINED VERY FINE- TO MEPIUM~-GRAINED

ITHICI METAGRAYWACKE. , TOCALLY SNTENSELY SHEARED, ALTERED.
Fracturing/Brecciation/Veining and Vug-Filling 12-15% VEIN MA- P_r%rosnéSgI%lmary I‘L}%‘E_

TERIAL 4 GENERATIONG OF \/EIN NO GOOP Evi- | TRL®, YOS
PENCE), AS 1N OHER _ShM Fbk PISSOLLITION | Salee 2 was; MIHOKé)d)
OF FRANCISCAN CALCUTE. s -
Alteranon/Metamorphlsm ~4 % Pl%ﬁEMINA EpP TOUR- | Fluid Inclusions OU5 Qcﬂl %
MALINE WS, SINGLE 5415;—1 .| AsuNPRT PARTIALLY me:
COMMONL mmkowu MIHCR KFSf: | ELONGATE: vhp- |2OIVED  ToUk
|pEeﬂzéIp . 5n_za< K5PZ App heeCeixTp e R e
WITH \/EIHLETS, , DIS5., VLN, ALBITE.; ALSO @ POROSITY
{EUGQ(EN /(N'pE AEUNVKNT 43/() *— TOURNMAL IHE
OE Di2scLUTION & 1 R e VAPOR. & Lip-RICH TNCLLISIONS 1M
STAGE. 2. QTE—LJP-RICH INCL,
HAVE L/V A 25-2/4

Interpreted Paragenesis of Vein- and Vug-Filling Minerals MldeFmdnJREﬂ

"\

'\% )’"$ REMOBILIZATION @

@

SgtN THIS SEATION O
VEIN 5ch ri7\\ (F'Wiﬂ‘sé'*J

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE

FERROAXINITE
TOURMALINE S TR ) - — —~ — — ~ — — - )’

QUARTZ RS RERTIIA V womrie inid

K-FELDSPAR

ALBITE

BIOTITE

SERICITE

CHLORITE

PYRITE

PYRRHOTITE

CHALCOPYRITE

SPHALERITE

ILMENITE/MAGNETITE

SPHENE

LEUCOXENE R e

% OF TOTAL VEINSe ‘ :

vty e e < ol .
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SUMMARY

Pctrographcr/Date of Examination
JEFF HULEN 5 JANUIARY OB, 1991

Sample Identification = 7H4E GEYSERS

WELL GDC-30 SMPL. Av

TALLIZED ’[_OdN_LT PL ZRGILLITE

CHLORITE. & K~FELD§P}&KJ wA4% m%EM INATEP,
SMICROCRYSTALLINE LEUCOENE

Rock T IPIENTLY RECRYSTA
ook Type 15 poRtr RO AT T RNAL T I
Fracturing/Brecciation/Vei mgan Vug- -Filling Porosity Summary 4157,
SPARSELY VE-JNEDZ ngY Rl %oF THE domRoLLING y VE,SJLET O iﬁifv%’f’ pREr
FRACTUIRE o PISRUPTEP “PURING PR)LL)N‘#
P o TG ERANTE £ | mso LATE, @wim;eem
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(SNBRE)

Interpreted Paragenesis of Vein- and Vug-Filling Minerals il
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SUMMARY
Sample Identification THE GEYSERS Pg;mgmpher/Date of Examination
WELL GDC-30, SMPL. B, EFF HULEW,; JAN. 8, 1991

Rock Type 'VER{ f%sa "o ;MEDIUM BRAINED

2 2%
Fractunng/Brcccmuon/chmg and Vug-Filling wbB7Z TQIAL VE|US Porosbtéssu’gmsary E‘S; %

CRIGIN UNCLERR (CCNTROLLING FRAGTIURES); STAGE. | 42,
2 ¢ 2 VEINLET? QU@%ERQJ %?5/5;%5%
Alteration/Metamorphism Fluid Inclusions
DO IAL TN R - | S SR B
[ c
BROWM TCURM IUE. PCRAHNFCBLASTS Mni%a "‘TEV ‘a‘%ﬁ’ s ‘-5%5'2

SILICIFIGATION/ ALBITIZATION OF MATRIX
CEUT TO SIAGE 2 ¢ 3 VEINLETS

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
¢ REMCBILIZATION

% @ ®
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20

rxmeD an: \HMUMC>
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SUMMARY

Sample Identification = 7HE GEYSERS
WELL GDC=30, SMPL. B,

Petrographer/Date of Examination
1, HULEN  JAN.9, 1991

Rock Type \/ER INE- TO MEP(UM"@RANEV
LIT METAGRAYWACKE

Fracturmg/Breccm oancmmg and Vu Fﬂhn
YEINED 5(]_4 27} gﬁ
\/EEILJ
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RO Pl
oFE PELOVW
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Interpreted Paragenesis of Vein- and Vug-Filling Minerals
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SUMMARY
Sample Identification THE GEYSERS Petrographer/Date of Examination
WELL GDG30, SMPL G, JEFF HULEUW ; JAN. 9, 1991
Rock Type COMPOSITE HYPROTHERMAL ,VEIN , VERY VUGGEY, PISRUPTING V.F.—MED. 6R.
P It METAGRIAACKE & ARGILLAGEOUS ACKE MERSILTSTOLE
Fracturing/Brecciation/Veining and Vug-Fillin : Porosity Su EST. 7-87;
A SAMPLE. 15, THE. % N, IN PART ANeU INTER—
%E?COPEVTH%WRQL@E‘ C‘)&RBOJA%OE'\/, 2] el FROM %REL_ LINE Yops I
STAGE. | VEINLETS, INFILLING OF VUGS W/ STAGE 2 uweis| T VER FFZHas Nap
Alteration/Metamorphism ' Fluid Inclusions| LUTION G "IN
ROCK.: M SILIGIFIAATICN, CHLZN ., PEVELOP- NP. LIQUIP—~ | ELVAGES OF
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Interpreted Paragenesis of Vein- and Vug-Filling Minerals
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SUMMARY

Sample Identification 7HE GEYSERS
WELL GDC=30, SMPL. Cv

Petrographer/Date of Examination
AEFF HULEN; JAM. O9, 1991

Rock Type NVERY FINE- TO MEDIUM- GRAUNED
ook TP e & S mxariai

OALGO MH\JOR DISSOL.
-IN TO ALINE~7 ¢

DISTIETIVE. ( UM LO":EE— AMQE'BOIP
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LOCALLS SOME. LATE,
AauuVALT MZ Geer.
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a 1 ° 4/, NG. v 2
6 OBVIGIS PRIMARIES

Interpreted Paragenesis of Vem- and Vug-Filling Minerals LTE. OPEN
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SUMMARY
Sample Identification 746 GEYSERS - Petrographer/Date of Examination -
WELL GDC-30 SMPL. Dy, (25073.57) JEFF HULEN, OCT. 22, 1990

Rock T' u)y THE SEQTION 15 ARGILLACEQLIS LITHIC METAGRAWACKE ; THE OJHER
(772 2 ?&RﬁlﬁLITE; Ko_crk 15 INCIPIENTLY RECRYSTALLIZED (CONTACT METAMORPHISM)

Fracturing/Brecciation/Veining and Vug-Fillin HEAVILY VEINED Porosity Su ary w27
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Interpreted Paragenesis of Vein- and Vug-Filling Minerals
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SUMMARY

Sample Identification THE GEYSERS Pctrographer/Date of Examination
WELL GDC-30, . SMPL. Ep JEFF HULEN gAML 20, 1991
Rock Type AVERY FINE-TO C'_OAKﬁﬁ— ﬁ(XIEV
VP TOURMALIGE-RICH , LITH e RSt
Fract recciation/Veining and Vug-Fillin u 2% VEIN5 STEWK, | Porosi Summ
OB MM, WIDES  MOS CHE—TCURMO RE- | IR AT OGP FRY;
AQTIMOLITE, V. FEW JONTORTE RENOPIL D 7 6(51_ D 1) oL
FRANCISCAN- AGE QTZ. VNLTS. N LAER- SIL. AGER -
Altcratmn/M tamorphism ROMMENT P AL DISSOLUTION | Fluid Inclusion
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PNZALLEL TO THE &= |
OF ORIGINAL ILJdH MATRIX TO R I BN, jNC&LUél N 6T 0712,
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TERGROWN WITH CR RIMMEP B/ CHL., OTZ, TR. L/VM 531 ’\Tm
siocpra” o MK WPINGRN O SHAeE 2 Wi | AT, 5 KT
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Interpreted Paragenesis of Vein- and Vug-Filling Minerals LATE, OPEN
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SUMMARY

Sample Identification = 7~HE GEYSERS Petrographer/Date of Examination
WELL GDC-30 SMPL-F}, JEFF HULEN  J&d 9, 1991

Rock Type HYPROTHERMALLY ALTERED & VEINEP, TOURMALINE-RICH,
VERY FINE- TO COARSE- GRAINED LITH|¢ METAGRAWVAGJG

Fracturing/Brecciation/Veining and Vug-Filling P\c:‘rc{)%l Summ (P "
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FROWNIEH PHEWGITE. ; WK. SERICITIZATION OF FRAME- | AN6. 20 gmmasa
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SUMMARY

Sample Identification 74 GEYSERS Petrographer/Date of Examination
WELL GDC-30. SMPL. Fv JEFF HULEW AN, 204 21, 1771

Rock Type FINE- VERY COMRSE-GRAINED LITHIC METAGRAYWACKE. 1 CLASTS UP TO
SRR L 20 L“Zaﬁéﬁ'Y" TOURMAL IINE~RICH AR@LY_IT;&%TME%W FR_AT ONE

Fracturing/Brecciation/Veining and Vug-Fillin TOTAL VNS | Porosity Su; \57% EST.
MOST < O.5 MM. WIDE, r§CRMIHGPgA W/' YOM. pIeaaL, b IN 317!56, .
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: Y3 GN LAYER SILIEATE

)
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AGGREGATES LIP TO OO0t MM. DIA;  PATCHY ‘“FLCOPING ALEO ABLIND. /—RICH) RUDEP-
MASSIVE. REFLACEMENT) OF MATRIX APJACENT TO ST Z APPEARING INCL'S. .

e \XTED,
LTS, W/CHL ,QTZ, POSE. AR ;  2-2% DI55. TOLRMA- e AR
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NEAR™ A STAGE 2 VHIT (poiia NplafqEp)  TRIMARIES
Interpreted Paragenesis of Vein- and Vug-Filling Minerals
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SUMMARY

Sample Identification THE GEYSERS Petrographer/Date of Examination
WELL GDC—30, SMPL. H)y, JEFF 13LJLEH, A, 10, 1970
Rock Type HYPROTHERMALLY NTEREP & VEWIED, TOURMALINE-RICH, * %,sg pigzoL.
NVERY FINE- TO MEDIUM-GRAED LITHIC METAGRAYWACKE 151

Fracturing/Brecciation/Veining and Vug-Filling HEAVILY S -| Porosity Summary 5-4%
VEILNED ( TEXTURE =l S5 gP#WiULIC F%Q{JRJH@? M IN O XLN.
w07 CPEN-SPAAE- FILLING SECCNDPARY MINERALS — 2= MU NAES
AT LEAST 4 GENERKTIONS L s o

Alteration/Metamorphism  PARTIAL i ll—ﬁ OF %fﬂ%n\w_ F'lr}sléctiz I‘édif_ié’ﬁ‘é &Q?EHLET5’;
ILLITE/ CHLORITE. MATRI. TO R FHEN e T et LA,

WT7 PS5, TOLRMALINE | SIHGLE & COMPSITE, | (EhS AN oREN) OFRK
4://) / IN
LAYER

BH—EUH. X5 up TO 05 MM _PINMETER, COMN. [SEHORTE) VET ||
ITERGROM] WITH- MINCR. L. OTZ TR K/Per P A e -
COMMONLY  ETCHED— APPEARING ? EXTEUSIVE DUN. | HZC NP Lt 2

QTZ + S FLOCPING ¢ . RELXTEP 710 INCLLISIONS Y
STAGE 2 PIZ-TOR-CH VEIUETS W st 2 otz [SHERTLIRRNE
Interpreted Paragenesis of Vein- and Vug-Filling Minerals

p g g g lr&%f{' OPEN -

VEIN STAGE =~ (FrAREhScan)

CALCITE N #
EPIDOTE M, )
PREHNITE iy
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ - e
K-FELDSPAR
ALBITE
BIOTITE
SERICITE e s e e
CHLORITE I /4
PYRITE '
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

% OF TOTAL VE//'\/.S"‘;><Z = —— TN N o L A

ESTIMATED MILIMLIM s 740°C

MPLACEMENT TEMES =, - = LATE

Explanatlon (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

W a7 PUL Q”*'@“"@% N 3 @

(SO
ELEEEE‘ NLTS

(COMMON  SHEAREP,
i&mum&'o, TOUR
OTHER. S[. 2
MINERALS AT BCR-
PERS OF THESE

\JEINLETS)

("%
KENIS)

> 15-50%

. =no
> U7

frace ——— > 1-5%

- 106 (vl ) “~ &% 7
< :{Z: \/v‘n' ) ————— » =170
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SUMMARY

Sample Identification 7+4£ GEYSERS Petrographer/Date of Examination
WELL GDHS-7, SMPL. A JEFF HULEN  dAd. 23, 1971

Rock Type $IYPROTHERMALLY VEINED, POORLY SORIEF, V. FINE- TO MED. GR.

TITHIC METAGRAYW,

VEIN STAGE =
CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

ESTIMATED MIN IMUM 77
i N TEMP =+

EMPLACEMEUT

Fracturin rcccmuo einin and Vu 4-5% NEINS, THE Por051 2%
TWO POMINALT (Gr Wi O‘f% OhPNRN T %LE L
\ RLINGS” k- RE%%U INLETS (@—EP KF5P ; 4/0:55 ruﬁij e
RO S| m s 2SN SR 2b VEINLET. i
Alteration/Metamo hlS Fluid Inclusions
NFLOODING AD_TACENT TO SJAGE Z STAGE 2
NEor A A e EP; w237 Digs. | e BTy ,)(,fv@, 5
AIHEDRAL EO’[E smwe’ Tt ACGREGNTES | £ m
ANG. vO.4 MM. PlA. ; LB 7 pIe5 /LELICOEIE g WC}? RARE. LPR’GH
jj‘\<> NBSOLUTELY uuz feLous
PRIMARIE5
Interpreted Paragenesis of Vein- and Vug-Fnllmg Minerals LKTE OPEN
(N e 956110“) S 'ﬁ}g%%a,’-&f@/ %%3%%756 7%% FTLtgPﬂ-YX/sﬁs

@

®

2450,

(/1
3 /\/EH\I?)

=LATE

EARLY —

E xplandllon /M//V[/\’ALS AS EST. % OF FACH VEIN STAGE AND /bf/./ HORIZ) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

-<1% /\ ﬂ!) ——

- 1 &o7
2 3 ; 70

% S 11“(]/
> X-1070

39

2 J,A) .)(/ /u

< SN0
> 50%




SUMMARY

Petrographer/Date of Examination

Sample Identification 7+HE GEYSERS
JEFF HULEN ; JAMN. 22, 1991

WELL GDHS-7 SMPL. (2)

Rock Type Z%DFOTT% “5'55—:& g%ﬁgi@ far

MT%?T@E) %P ?ILTY

EBRIS
Fractunng/Brccmatlon/chmg and Vug-Filling Summary EST. v {%
TR Z IR it g
%ﬁé” o L’\ MORE B
Alteranon/Metamorphlsm LE%@“P%{A%?E\?MEQ OCLC'LK]E_ Fluid Inclusiorg
AIEIN LVAGES AIERY | py TYRALILIC. FRACTURES —- AB%F{V),@ 7 T M )2
VR P R ey | MANY' OF THESE. FORM “Tiasiw- | KES7 ¢ 2
COH5ITOFWK/PACHYW TEXILRES ; LOCAL . IL! POM v
L s MINDR e oihes e ’EHEA%E? o | Ao QBLIF A FEW u;a—mmf'
"7 v v =
ONERALL. DISS. EP. TERAL. 7 - w/L 35/1 (EST Ta 2O
OF 'DETPJTN_ BIE.

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

;VEIN STAGE =

DI
Fg&m'a%ruﬂ'nw

'%mmmm &

BRECCIATION

DI T TION
47 LRTING CAVITIES

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE (G e
SPHENE
LEUCOXENE
% OF TOTAL VEINSs

FEA LR e, =

MOSTL FILLED W,
YGE 2 Ml NéL

EARLY

bxplanatlon (M/N[/’A[é AS EST. % OF Mm VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % Uf TOTAL VEINS)

— = LATE

£~ — 15-50%
y-J2U%0

> -

race

< 1% (v

ol)
ol.)

l J /0

£ 159,
)
o O ()

40.

]
|
m’%"’“’—‘ﬁ"

50%



SUMMARY

Sample Identification 7+HE GEYSERS Petrographer/Date of Examination
WELL GDHS-7, SMPL. C JEFF HULEN, NOV. 28, 1970

Rock T ﬂ OTHERMA REP &€ B I LITHIC
ook e & B e R RO

= _EST, <O 7
Fractumng/Brecmatlon/Velggxg and Vu ?5 F1111n§ OEVIOUB ‘:ﬂ@ Pocr)%(ty Summ T. <O5

aw PUZZL E " PREC
TORIC. C‘:TLJRE '\XA—HCH PléPL)kdED mc—‘ur % E
LITE ;,gfd‘ RO AL e LME’ Ere

ACKE«/ETNHVi mzﬁgiﬁ %ﬁp THE I

Alteration/Metamorphism AN IQH T %TH Fluid Inclusions ( RECOWM.

2 s HICH 1T J5 A KTED APLINPAT 11T ST TZ.
AFTER. ORIGINAL. GREENSCHISTH | ApE OF EYPROTHERMAL- g JN,OK e
GRAPE. MET. (LLiTE-cHL~AL8) ORJGIN 5~ 2 OpVIOCUS AMQE DIAM =
MINCR. S|LICIFICATION ¢ K- SPA éENE-Rflk 5 OF A/EINLETS ) ARE VS w/ 1

IO NLET:
E?gu& DIss. EPIRDC;!I:E;;ELA & | THE 12TTER. AVITH 2 gUB— ST Ty m.%Od.)L 5, AELJND
EW L =N AeE AGES L_USIOH5 N
VEINLETS is&&dﬁh»\ CEMENTE 57 R@é’”“m%ﬁ ~Fsp., BUT MO VAPOR—
TURIMG ; v 10-{17 RIC & = 2p Did-
?Edouvma{ MINERKLS
Interpreted Paragenesis of Vein- and Vug-Filling Minerals LATE, OPEN
Fracromme V1) s ) HCTENSSOLTON  moromuemua srecourion  MITTRIETE
(lH THIS 6EdTION FOLOING BUT PRE-STAGE 3 / \ ;?NELéL;; TRACES >
VEIN STAGE 2~ oD é / @ 9 i 4 g@f;ﬁggg-’
CALCITE- —? 7= 4 q-———T/'mn/ orz.
EPIDOTE . inFErRRED: f  ——————— % HJ—
DISSOLVED S % VA
PREHNITE ¢ REPLACED 7 7
CLINOPYROXENE 12 %
ACTINOLITE Vi A
AXINITE g %’
TOURMALINE : VAB lél
QUARTZ )\ — — — — e
K-FELDSPAR ‘ i@——-— 7
ALBITE (B Pﬁ
BIOTITE VA
SERICITE & —eee- V2
CHLORITE- [P e b ] g— —_——
* %
PYRITE o 174 2
PYRRHOTITE ) 1§ ¥
DURING ST. 38 4 YA -
CHALCOPYRITE A &
SPHALERITE \V;l 0
ILMENITE/MAGNETITE ‘72- ‘§
SPHENE A S
LEUCOXENE gj j
%o OF TOTAL VEINS =]~ == — %7 = /)
EST. MINIMUM EM— ? 24 240°C
PLACEMENT ~TEMP. 5> : HTSHEIJVA <405
EARILY e Sl MR

‘Xp]mldllﬂﬂ (MIN ERALS AS EST. % OF EACH VEIN STAGE AND //]/A //0/’/7};[//\@ OF EACH STAGE AS % OF TOTAL 1///«0)

frace ——— — — > 1-5%

A 1 - & 4 Cn
t 70 (VOL.) —— — > )= Y
70 { ) =1 %




SUMMARY

Sample Identification 74£ GEYSERS Petrographer/Date of Examination
WELL GDHS-7. SMPL. (4) 4EFF HULEW  O1/22/9

Rock Type S€HIS ILL S, FOORLY -~ , N FINE- T = ‘
AT el LaiT MTHE Ap %TSJ)
’ Po 7-1.57,

Fracturing/Brecciation/Veining and Vug-Filling rosi Summa%
HATNOAL. VEMLETS - courgmzp, OBILIZED N e
AT (N Bl W el g | o Eh ek,

END OF SECTION; YQUhE mupﬁ,y H CPEN MIAROFRACE

Alteration/Metamorphism ATARY THIN. SELVAGES OF FIIDLIISSE}T Infﬂusé?nsz 5UPE§N K%%_)N-
KSPE —PEE}{EMlAgENT TO 81 ZVENLES %Hu% NL(Q ' %AMO%IL Ac-
MINCR. D65, EPIDOTE ¢ LELICOUENE ERA SR D (b

PIAME

%UKZE, MO NEARED Cf |
LEAYED LIP-RICH INCLS
HAVE. L:VA3/1

Interpreted Paragenesis of Vein- and Vug-Filling Minerals o

e OPEN
THIS SECTI MINOR. FOLDING INFERRED dALLITE L
(™ FRACTURING REMOBIL 1ZATIN ggﬁ%7% %;%lsf N& CROPRALTURES

VEIN STAGE =
CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE @ ({—— —— — .
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE ) -
% OF TOTAL VEINS+) ——) , | OT— )

{
IMATED é’ﬂ)\”MLJM s A o
ERTBL AT A NN 00 740
T ALy ~ L ATE

bxplanaimu (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

1ICE e e

P/
¢ 1% yol) —— 55.150

42,



SUMMARY

Sample Identification 746 GEYSERS Petrographer/Date of Ex ation
WELL GDHS-7, SMPL.(5) JEFF HULEN 7 A
Rock Type HIGHLY ARGILLACEOUS |STOSE F-M.GR. |
NV S o e i G i A
F'I%acturm eccmuoxz\/m ing and Vug-Fillin Eh)) EINEP, Poross%' Su -1.9%
mﬁéﬁn OTZ. VS, @% E L#” | LF %ﬁfé
&AMO}JLV AT HIGHE g&p?m‘* suB-//, 4055r MM . WIPE
Altcratlon/Metamorphlsm Fluld In%lusmns ABUI‘:)P H’o’T
551_\@6&2 sz LT B 5 . VO'V,'m Wk O
Qr Dl% EP = ﬁ [NG. 20] TIA
L “VfUéHCUl xpUD, IN ST 2
P, BT e 4,)‘“3;»\-,49
VARCR-RIdH
i) Interpreted Paragenesis of Vein- and Vug-Filling Minerals ®
6
(’ﬂ\l THIS SECTION RIS @(FRAHCJW .
) AR chaTE MICROFRACTURES
VEIN STAGE / 5u1:rmsLdAvn\%Z
CALCITE S ?{2%5'( 28D PHASES
EPIDOTE *rex'n)_'srzu. i At S | e e e
jN‘FHiEHdE
cuvorss e el pue
CLINOPYROXENE OF AONSTIT
ACTINOLITE MINERALS AMONG
FERROAXINITE PIELERENT VI
TOURMALINE 55]5
QUARTZ SR, e
K-FELDSPAR Bl e
ALBITE
BIOTITE
SERICITE — 1:
CHLORITE U o oranunmo N
PRRITES 0 5 B smeeeee Jesae e
PYRRHOTITE
CHALCOPYRITE  § (e
SPEALERITE RS 2 20 000800909092 Ml smiussasm . B e s -
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE o
" /off /U(AAL VEIN S5/, || ' S |5 e L;B’[_?)
'TIM TEP 1M IMUM : 0 o l
EMPLACEMENT MEMP ™" | #od 7;‘!961
EARLY : e oot L ATE
_,)\planﬂfqul_(ﬂ/wfieﬁcir Er‘yv OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH MMJ AL VEINS)
| e trace p— = > 1-5% e > |5-50%
3 - — - 1% (vol.) -15% B > 50%



SUMMARY

Sample Identification . "\ THE GEYSERS . Petrographer/Date of Examination
WELL GDHS-7 SMPL. (6)

Rock Type Z'THE aIPE & SCHISTOZE, AKE’ILL}CEG,@ IHE M IU
ook Type e ME‘F“@%WVMZE, REMAIDER. 15 ey, Bt 1 WA,

rccc1 n/chméEDd o N ILI-S OLDER, lfi)rom Su 45 2%
ER
éw”@'FRsLiﬁ = DELNV“! ‘lﬂ—ﬁ? c"%:—? i}‘ p;éégTER ‘L”:T’f % ngr s

—r{

Alteration/Metamorphism " : DI Féuldvlnclusth?cx}j : &ﬁ_}é‘foné Lo
A 2 \/NT5 HAVE INENT, RREGILAR - N2 VAFOR-
3&) XLN T© FINE-Xit. EPIPOTE $EL- IMPART GALngBROgJN!%

VAGES f ity ok, REf ACEMEN T | e e e

/'MATRIX AS WELL. AS FRAMEWORK PLA@ VRFS DIA. vAp_mcH INAs . N
PERYASIVE, MINCR, DIS5. EPIPOTE : VP, — RARE,
LI@ —RIAH 1NCL'S.

gn_ LY

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
TURING
(N THIS 95¢r|ou>7 FZ' Z%%éi{\
VEIN STAGE l’%
7/

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE ¢ IN QUARTZ
ACTINOLITE . .'f ===== \
FERROAXINITE &amﬁvﬁ
TOURMALINE :
QUARTZ Y e
K-FELDSPAR
ALBITE
BIOTITE
SERICITE =~ Y —— e — — , J
CHLORITE AP — f
PYRITE :
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE )~ — — = = == — —— - /(-
SPHENE y
LEUCOXENE

% OF TOTAL VEINS.

gaTlMA]W AAIJIMUNM
ALACEMENT TEMP.

[NV
ATER e
CAVITIES 7745% FILLED LK quf

(3%,
zd0¢ 'VEIH'5>
EARLY. e e = L/,//_/_nggl} e

AS EST. % OF TOTAL VEINS)

¥

Explanatlon (MINERALS AS /_\s/ / O/‘ [Au/ VEIN STAGE AA.D /EM HORIZ ) VEINS OF EACH STAGE

) & P— el « 1€ 007
> ,' :‘U/j, I———————— g li)*.j()’/{')

> 50%
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SUMMARY
Sample Identification THE GEYSERS Petrographer/Date of Examination
WELL NEGU-17, SMPL. A _(v8539°) JEFF HULEW  OCT. 23, 1970

RodkTYP® | \ripd METAGRAYWAC KE.

Fracturing/Brecciation/Veinging and Vug-Fillin RodK. 15 Porosity Summary w27%
SPARSQE( VEIMEP (BT W 3, 2 %go OTAL THINI- I e
1S FRANCISCA ;7 [REMIVENT, FEEDABE S 1 i dim N LATE, OPEN MICROFRACTURES

N . .

Alteration/Metamorphism Fluid Inclugions ( RECONN.
PLAGICCLASE. =LY SERICITIZEDR, LOCALLY ALT. STAGE ARTZ HOSTS
TO K- FELPEPAKEPAé’IDC%E- PETRITAL BIE. . o ABLILP- V. ~RICH & LI1Q.—

CHL. + LELICGUAIE. ~ WIPESPREAD DIS5. EPIPOTE. |RICH INCLUSIONS (BOILING
{~2 7 PI5%. LEUAHENE.  PRIOR TO THIS, ORI&I~ |INPICXTED ; LIQ,/VAP. IN LIQ
NAL ARGILLACECIS MM}KI OF oddKH METAMOR- Eg_ql T]N%v)—zugla Sz :dgdl s
LORJTE. j -
PROSEP O (PRINGIPALLY) JLLITE ORIT Sione <) Gv PMIETER

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

(m REMOBILIZATION) Z—n. SLieur CALCITE DISSOLUTION
OLDING RESULTING VUGS ONLY RARE, LATE, OPEN

1S
(?“ TION FRACTURING PARTIALLY FILLED MICROFRACTURES

VEIN STAGE (FRANZISAY @

CALCITE
EPIDOTE >L or | )H oo - -—--—--
TRACES

PREHNITE

CLINOPYROXENE

ACTINOLITE

FERROAXINITE

TOURMALINE

QUARTZ

K-FELDSPAR

ALBITE

BIOTITE

SERICITE

CHLORITE

PYRITE

PYRRHOTITE

CHALCOPYRITE

SPHALERITE

ILMENITE/MAGNETITE

SPHENE

LEUCOXENE €
% OF TOTAL VEINS = (- =s———— — — — — m%%’wmw
EST. MINIMUM EMPLACE - 240°C

MENT TEMPERATURE :
EARLY —— — — LATE

INFERRED
DOMINANTLY (
/SSOLVED -

E,‘Cp]zm‘dUOIl (MINERALS AS EST. %5 OF EACH VEIN STAGE AND (BTM., HORIZ)VEINS OF EACH SIAGE AS EST % OF TOTAL VEINS)

—_— e
‘frace e e i, > 1559

< 1% (vol.) —  — >5-15%




SUMMARY
Sample Identification 7HE GEYSERS Pctrographer/Datc of Examination
WELL NEGU-17, SMPL. B AERF HULEY  AA. M, 1991

Rock Type VERY FINE-'TO COARSE-GRAINED, HYPROTHERMALLY
NEINER, LITHIC SAETAGRAAWACKE.

Fract recc1 tion/Veinin and Vug- (l%n © 75 Poros1 % 5\/367;
CLeR cONIERTED, PRclan (<) or MR o i

VS FROM WhIcH rh- | Wy
TING V&5 INFILLED w/ 'LATEK HYPROTH. PHASES, SERtires Sokaipep
Alteration/Metamorphism ET. REXLZN. OF ORIGINAL Fluid Inclusions
ARGILLACECUS ?AATK)X 'fg JL~CHL—§DT2—ALBITE~LEUC NE;| ABUND- IN Sl 2. P <34
wi5 7 PIS5. EFIPOTE REPL. PLAG. € MATRIA ; v 17, DI%. QJAHDEA;’OK RI ,udDM@_ o
LE] E; TR. PIE5. 'TOURMN-INE MINOR M- WLV 2 ﬁ?“??i, lﬂuﬁggﬁ

CROXLM. SlLidsc ADIACENT TO SPEE 2 VALIS., N O P b bW Bim

WEAK. SERIITIZATION OF FRAMEWCRK FLAGIOCLAGE .| SiA ﬁgm_m INALLYSIONS
. |N KFsP € ATTACHEP D

STAGE 3 EPIPOE.

Interpreted Paragenesis of Vein- and Vug-Filling Minerals NASTMONS,

N THIS SECTION) 2 S i
VEIN STAGE <> (Hwé,edm) @ @

=

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE

BIOTITE
SERICITE R S S — #
CHLORITE = = === ccommmcoee *
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE

LEUCOXENE

% OF TOTAL VEINS S— ey — —
ESTIMATER MINIMU ~ - o
EMPLACEMENT TEM Mr:;> @ vled 240d

EARLY- [ ATE

prlanatlon (M//VE/?/)LS A8 rsr % OF [ACH VEIN STAGé' AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

> 15-50%

) —_—

A -
frace ) 1-0%

< 1% (vol.) = - > 5-15% = — — = 50%




SUMMARY

Sample Identification THE GEYSERS Petrographer/Date of Examination
WELL NEGU-17 SMPL. C I8 15, 199 :l'EFF HULEW

Rock T CRUSHED & SHEARED, INTEN HYPROTH
o %lVENE; VERY FINE- TO QORKEE-GRAI ﬁncht ME ({WAGKE

racturin reccmtlon/chmﬁ and Vgrlé Fﬂhrﬁ% 40—22% VEIN— ¢‘VL)6‘ Po§s}\rtékg%mary V5% AS

fn_uu MINERALS STALLIN
oBvIoUSs Ould CRIGIN ( dRISHING, INASTMiE; @ - %Jeguﬁ'r e

5KE¢CUATIOIJ )'; LATER VEINS HiGHLY PORCU W FRAENIORY. FRLPSTE;
KFsP(+ EP) [ Flui D N 2
Alteration/Metamorphism  WIPESFREAD % _n\ﬁ Fluid Inclusions CKESP
REPLACEMENT &R MATRIK , ALSO PACHY wuuv N st 2 | e s
ePoN@Y Tameao PISSOLUTION. OF PLA% IN FEAMEWK o= <20, GERT, LAYER
5 wA4% PI5S., ANH. EPIPOTE 5. & X.. CLUSIERS ) Wgﬁ"““‘ SILIGKTE
UP To OA4 MM. I PIA/ w17 DIF5, AN LEL E) AGEREGATES
A S S aHL. ¢ LE NE- eoctnﬁwl/-l l‘;ﬁ?—%/,
GOOP TEX V | |§ Rl Lwvy
FDK D:%OLU noﬁmm 5 |p i TH H\Pﬁt

ITE
LING CF yaaeumus ANS. wj LATER. z@cf MINRLS.
Interpreted Paragenesis of Vein- and Vug-Filling Minerals

s e o PR INFERRED. QA
SCLUTN RESULTING
B ED Wit LATE  OFEH]
VEIN STAGE ,:;>\\§ \mmwwm)\‘\g /%’g% = MICROPRIGTLRES
g \

CALCITE

EPIDOTE - . T oo s
SSOLVED

PREHNITE P sED ¢  Taee,

C < i

LINOPYROXENE ., ,/,N e

ACTINOLITE  » (& ====m=a
FERROAXINITE [ oo Soss s as a

TOURMALINE
QUARTZ Q=5 - s d e s )
K-FELDSPAR (

ALBITE
BIOTITE ' .
SERICITE |
CHLORITE

PYRITE

PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE

LEUCOXENE

% OF TOTAL VE/NSQ;

A T ;
E{Mﬁl}_\ﬁ%’:{r}ﬁ r TEMP. >

(IN.THIS
SECTION

(™

= 537 N —— Bl e — Ny
EARLY —— ———, —=LATE
Explanation uweracs as esr % or eacr vem srace ano (8TH, HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)
------------- Ta _—— - > 1-5% e > | ‘sn(}%
i70 ). ) -— > 5-15% e > OHU%




SUMMARY
Sample Identification = 7HE GEYSERS Petrographer/Date of Exammauon " 99

WELL NEGU-17._SMPL. D JEFF HULEH AN f
Rock Type INTERBEDVED & TECTONICALLY DEFORMED SIOY ARGILLITE % ARE'JLLAQEOUQ
GRAYWALKE. METASILTSTONE. ) MINOR ARG . LITHIC METAGRRWACKE

Fracturm recciation/Veinin -Fillin PROMINENT HYPRAU- Por031
s prcistonlynpe e Y Ring, MR S Rrosly Sunmeny 2

N B TS 'Sk%g@ T@@ -| sE54 N2O BRNDEP Iz,
HLLEDJE’ QN‘ /‘i’g\/ mﬁ%gém VENLETT XAL@FN@S dA\/lTlES w-| == B o
AE&%‘E‘E&“ °?§§3Y Y GTZKEEPLEP, FLOONS' Fih’#‘%a‘.&%“ﬂ“’“sema 2 g
AL a Il @é‘f )
RELIAT ¢ALATE FKOM 5TA6E VNG, & EARLY EGLLI/U .
STA@E 2 CALAITE MOSTLY RERLAC WITH ST 2. EOME ROJHDEDQNJ_ e
gHE dALCIﬂE ‘5UK\IIVE‘5 AS PIZ- ENCAP- | SERVED WERE VARCRRI
fiULA"IEP DIA., LAR. FLAKES ‘& SHREDS.

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
(¢ rREMOBILIZATION cu.an Bszoumoy

(" 112 . MINOR. i , ANIM f
/

=SEOTION
VEIN STAGE = (e m\f‘ fwsuwso )
CALCITE > ) /| e
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

% OF TOTAL VFINS%

‘371%%\/} IN IMLJM

j ;
MINERAL
PISSOLVED &
REPLACED.

Zood ?40(1
mmr/’ - = LATE

DApldnd[l()n (MINERALS AS EST. /0 0» tALH VEIN STAGE /M/[) (BTM., //0»?/7} wms OF EACH STAGE AS EST. % OF TOTAL L[/AS/

sesessssssassnnsass frace he— =

< 1% (vol.) == > 5-15%




SUMMARY

Sample Identification 7+HE GEYSERS Petrographer/Date of Examination
WELL SB-31, SMPL. G, EFF HULEMN  JAL 17 {991
Rock Type %I%TOSE ARGILLACEOUS, 1] ACKE 27 o ORE-
IiEE 57&11\1@_\&35 EG%QE&E% 'E}LK%{ = EMALE/
Fracturm recciation/V. e1 ing and Vu -Fxlhn 1 Poros1ty Su V157 ;
E{B Ngz %’QJG%R%?E g\]OJﬂZOLLIT ’%4 h vonzs nJ Ni L%t %/%Lw E
NKN 33/ ‘ﬁx sn_ e
VRFS \JE /u
Alteration/Metamorphism Fluid Inclusxons
- QBUHVAHTN{N %g
R. PI1$5. EPIVOIE PIZ-KE L. OF MAJRJ - FELPS
AJACENT TO VEI LEI? CHL;?; g’ OF% VARCR—RICH ; /WG 150
THE DETRITAL BJE ! I)IAME’[E&
REA.. PLAG. IN FRAMEWCRK GRANS.

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
(N THIS ZEATIoN) AUGS_ KWIOLBHIP

N

VEIN STAGE —=> j Y /m'lﬁ, cemy
CALCITE
EPIDOTE Y ¢
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QuarTy e
EFELOSPAR =~ e n S
ALBITE
BIOTITE
SERICITE
CHLORITE /
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

% OF TOTAL !/E//\./Sbf
STIMATER MINIMUM s
EMPL EMT TEMP. &+

LR B GRA YEakiER e

L)(.Plallall()ll (M/NF/MLS AS EST. % OF EACH VEIN STAGF AND (HTM HORIZ.) I/F/AS‘ OF EFACH S'TAG‘E AS ES‘T % OF 7'(77'/1L VEINS)




SUM

MARY

Sample Identification 7+HE GEYSERS
WELL S5B-31, SMPL. Hp

Petrographer/Date of Examination
JEFF HULEM  AAN. 19, 199)

Rock T DROTHERMALLY VEINEP & NJERED, ZCHIS[O
e ;ﬁ@ﬁ-LACEOUG, F—M.CGR., POCRLY ’GOKTEDTL_%E METAGRRYWACKE.

B -8 o e B A ] 5.' o Esr 2__ z
Fractumﬁi&ccmngg//ycxmgéand VulgI Flllmjg_ ‘627 T VNL(,"B _F P&x}omg gu'% VO)DéalN
O A s AR E W e %‘Aﬁ%” FILENE Fu“LZE»EK ks A
QT:, 2 YNLTS. dLEAéL\I{ EMPLACED ALONG R VRF'S ’ ’

Alteration/Metamorphism 7 Fluid Inclusions
KFSP-QIZ-EP-CHL “FLOOPING - IN SELVAGES ADIACENT TO £BUND TN STAGE 2 MINRLS
TN AaE 5 IN TTHESE, ILLITE APPEARS ONLY A, — RICH VARIETIES

A\(E L DEa s 57 MINCR, ﬁER‘M@NED( DIGGEIVD”NA’}ED oagsgvap; AG. <20 -Sl)(.
gPIPOIE 1ELL E. _ STAGE { Q. HAS GALIZY

APPEARMICE PUE TO
MYRIAD <upi DIA., 2N VAROR-
RICH j:t‘fjusnous.

(N THIS SEATION) —

VEIN STAGE L—:>\'3} @
CALCITE ) (Erad
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

T OF TOTAL VEIN S em— ‘,
STIMATED $INIMUM
EMPLACEMENT TEMP. T s—

LDING
thEMéaem—
ZRTION

SCAN)

V)

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
*
REDP

ANITIES |
gr. i VNEI‘%

240°¢

(® 2/
( PSLM.WI%EFQ

AGE RELATIQUSHIP

'LﬁHKI\;}OW

N ]

EARLY———

bxplanatlon (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTH.

— > LATE

, HORIZ.) VEINS OF EACH SIAGE AS EST. % OF TOTAL VEINS)

1al

% (vol.)

<]

— > 15-50%

509%
U7

== — ———|
R
I

g 1 07
L=J70
c1c

b '\»% \0/:»
210770




SUMMARY
Sample Identification 7+<E GEYSERS PcmEnghcrmate of Examination
WELL SB-31, SMPL. I, JEFF HULEN  JANJ. 18, 1991

Rock Type HYPROTHERMALLY VEINEP, VERY FINE- TO MEDIUM-GRAINEP, SCHISTOSE,
ok Ty e L ACEOLE LI METAORAWAGKE 4
E i iati ini d -Filli 4-P7 TOTAL AKILTS;| Porosity S EST. 15-2%
Ty D o eipp and Vg Tiling 3 £ 1 oTAa T P Sumimay \°25 7
THERMAL. CRIGIM ; TQCAL NTIGEAW-PUZZLE" vBRECCIAS ; vgg;y(p IN LMNFR SIL.

AGER ) HERT 5 L £, CPEN

POMINAMT VEIMLETS ARE KFSP+ EP, WAIRAKITE N TURES

BT EPIPOTE. ) A GRAHS & cral P @‘?)Si%‘i o 7 VP
n1.9% | | ; ) vol. % — :
Aé(-‘?RZG%]E‘S 401,1:6"} MM. DIAZ; V. LIMITED 34(%6 iggszv A 'Elggmﬁ'gg,
SFLOOPING' AJACENT TO SPGE 2 VHLUS- ; WEAK INCL's. UP 1}5N By P MI&A\Q o

SERIUTIZNTION OF PLAG. IN FRAMEWORK A GRAINS = 5-4/1 .
w17 DIS5. ILM/MAG , PARTLY REPLACED w//uXLINE yé%/f?,ﬂéﬂ"{uﬁo.’%"’?’-? Dins
LEUCOENE.. Nol #mgéww_ INCL'S F(lJLfI;) IN

EP .

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

(G Y i
VEIN STAGE ~—5—
CALEITE == et o _ ///Ejﬁ’ aLiz N,

EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE ¢ e —
PYRRHOTITE
e 0l o0 S, S - OO ——
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE
WAIRAKITE

% OF TOTAL VEINS =5

EST. MIN. EMPLACEMENT 'TEMP. S5 7007
EARLY———— —— > LATE

}:xplanatlon (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

0 (4-5% TOTAL,
VEILETE)

Feex e B ROE. 0 e . 1B EEYO
1LC = = 2 L= NHO

< 1% (vol.) - — >5-15%

|




SUMMARY

(677 TOTAL WITS)

Sample Identification THE GEYSERS Petrographer/Date of Examination
WELL SB-31, SMPL. Jy . JEFF HULEN  JAN, 18, 1971
TNIER TOCALD TNIE NA GILLITE; STy _ARGILLACECUS
Rock Type {\Tfict METAERAWAALE, & ARSILUAGROL %%W%L ey lcrls teaRoes
BEPPING ; ONE- 5. PED/ORGMIC—RICH W/CBVIQUS CELLU PN (2} DEERIZ
Fracturing/Brecciation/Veining and Vug-Filling ES[. &—7% TOTAL VNS.i| Porosity Summary “ 1.5 %
MANY c%B THESE. EMPLACEDS ALONG OBVIOLIS 6Hg&i< ZONES > émztayam. VLGS 1N Sl 7
R Ay R Mo D
-y e e e e GETICL S pATER VEN O VRF'S, LATE, OPFEN pFRK. 7
Alteration/Metamorphism  EXTENSIVE L ACEMENT % IN= | Fluid Inclusions
FILLING OF FORES IN_FLANT PEBRIS W) STAGE 4(2)
MINERALS (AT ANY RATE, KFEP LEP)5' LOCAL, MIN ABUND. VNORCK H N dLUSIoNs
KFSP O NG"; O5-1% DISS. EPIVOTE ; 1-15%. N6 507 LENGTH CF. ik
PIS5. TELAOKEIE *+ LM/ MAG. L&k T CRUPEL{ PRISMA-
gf—m; RARE. LIP-RICH INCL. W/LV
w3l
(BOILING INPICATED)
Interpreted Paragenesis of Vein- and Vug-Filling Minerals Mo
(N m\:i SEATION) :;;'z’%?f; E»é&‘: A %0275 ‘%Z@Z%:‘%%L ERS; \\
° 'ptins BN
VEIN STAGE <> ® o) ®
CALCITE Lo S .
EPIDOTE X R B
PREHNITE
CLINOPYROXENE (THESE. VEIN- ENGAPS. IN OTZ
5 HAVE A /
ACTINOLITE %%Eﬁﬁce) E S—
FERROAXINITE
TOURMALINE
QUARTZ [Sssisigns] Ui ——— —_———
K-FELDSPAR Emmmmm e (R ] \EEfLE
ALBITE o '
BIOTITE |
SERICITE N O {
* 8 :
CHLORITE =TT ey
PYRITE . Qﬁi\!_\. _____
Ha.
PYRRHOTITE 5@5
CHALCOPYRITE K Zmér\ ———————
SPHALERITE &  » 0 Ty e
ILMENITE/MAGNETITE B
SPHENE *= %?KEDSV‘;’.{L“Q
LEUCOXENE _
% OF TOTAL VEINSs> SR, T
ESTIMA INIMUM sood
EMPLAE}GAI:%QIT TEMP S
EARI e——————————— T LATE
E?(p]ﬂtléﬁi(‘)!] //.«fosz; "’f _Fsr '}é ff EACH VEIN ?EGE:I/\LD ﬂ /gfe/g./ | VEINS Oi 7 Zc‘// STAGE i EST. % 705 ,mf)i ,Vi’ydrj’ﬁ -
reeneriieiia -« trace —_— , > 1-5% e > | 5-50%
. - = === < 1% (vol.) e —y 3 5-15% B > 50%




SUMMARY

Sample Identification 7HE GEYSERS Petrographer/Date of Examination
WELL SB31, SMPL. Ky JEFF HULEM  JAN. 19, 1991

Rock Type |5T06F:‘. ARGILLACECUS, V. POORLY SORTEPR, V. FINE- TO MER-GR.

ITHIC. METAGRAYWACKE

Fracturin reccmtlon/chm and Vu Fll in W : Porosi Summary EST. \527
g/B SOMN- PGE \g/MLTE 7% XN o INE- VOIS
@L I THESE DICECLVEP ; LATER dLEKR !ﬁ!mfs_r OPEN jf % V$LTS/
AIEENterauowemo hﬁ?énEOLstd?gIEA]‘FEEg INFILLED GQANG HAVE bl IHCIUSIOH 2 M =3 ¢
IN M
SULFIDES, FP| PLAG. K, FRAMEWORK. GRAI s Ot-;ggf %51”%& R bCR R, 6
UINAMB S PRIMARIES ;

TERED PI1S5. SERIYTE CNL‘JTE Ep—
s o 2 AIFIPES | 6OME PLAB Pl LYEP ST, & ALBITE. V. m*(,AﬁPEAKINS

REPLACED w KFSP- ;
gES\“ELD l}RT%LE_Cﬁ 23@51\251:{ DUE TO 47 V-RICH INGLOSIONS )
N_TERED Ll i 'VZ% Dl E RARE. LIP-RICH INCLUSIONS IN
SPGE 2 P2 HAE LN w31

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
LRE%UL'HNé éH \Mm@

LEP
WW

(N THIS SECTION)  (FRATURING) T

\._ _:ﬁearv«)oemao\- )ﬁ/‘jw_s INFI
VEIN STAGE cp. § D™
— 1

CALCITE (G~ ====

EPIDOTE TEXLERN

PREHNITE DISSOLVED &

CLINOPYROXENE

ACTINOLITE /) =cma =

FERROAXINITE

TOURMALINE

QUARTZ ViR R

K-FELDSPAR

ALBITE

BIOTITE

SERICITE

CHLORITE

PYRITE

PYRRHOTITE

CHALCOPYRITE

SPHALERITE

ILMENITE/MAGNETITE

SPHENE

LEUCOXENE ,
% OF TOTAL VEINS ommmmm—

STIMATEP MINIMUM = * e
EM’MEM%W =
o — —— > LATE

______ (dAL)

(PREHNITE)

ONLY v 2% TL.A/NS.

0] I~y
1-5% 3 ,/




SUMMARY

Sample Identification = 74£F GEYSERS Petrographer/Date of Examination
WELL SB-31, SMPL. Ly, JEFF HULEN ML 19, {991
Rock Type HYPROTHERMALLY FRACTUREPR, BRECCINIED, € VEINED
E @{w ARGILLITE, !
- VlOLl5 HYPRO- 2% EST.
Fr:;t;m; & reccmuor_xr/Veméng ng% Fillin OB' N Y. RA P:mm zuﬁgm_ \/OI[?&
85%%? A GGGANZ“S—-VINTA&E (P‘li/(—dNﬂ \/uL:rs adu— I:
Alteratlon/Mctamorphlsm J Fluid Inclusions 2 g &
BEAALISE FINE GRA| ABUND. IN ST
DIFFICUH Tomze APLE  SELY ggsvaﬁ NK—6P WAIR. , BUT APPARENTLY ALL-
EiathG ADTCET 1O 61756‘5 7. NNLTS VAPORZRICH — THOZE. IN
gy WAIR . ARE. SUBEGUAUT,
ROUNPED, NG. ¥ | p Dugp -
© RICH lmsladgp N$/
@N,@ BRONNISH EARANCE
1 GTZ IN TRANEM. LIGHT.

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

(N THIS sETION) (PracnRiNG) farme,

VEIN STAGE = ®»
CALCITE S
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE = {({(—=—-———-— ——-
CHLORITE = D=m—mm—mm— i — (
PYRITE \
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE

e WAIRAKITE

% OF TOTAL VEINS#>
EATIMATED MMIMUM d >

%\Tcﬂofmmﬁzs

ey fen)

B (1 /{/ ‘7 ‘TOTAL
EIN‘E
ENTS/

EAR e L AT
VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL L’E/N‘S’/'T

5-50%

°

Sorrlamais
})xauatl()u (MINERALS AS ESL % OF EACH

R S —— frace e i ey 5 1]

cmmmmnme S1BWOL)  —— 515%




SUMMARY

Sample Identification THE GEYSERS
WELL SB37, SMPL. My (w3947.57°)

Petrographer/Date of Examination
JEFF HULEN, NOVEMBER. {, 1770

Rock TYPe £, THIC. METAGRAYWACKE , MASSIVE, V.F — MER GR.

Fracturlng/Br ciatio cmm and Vug-Filling ROAK o INTENSE] Porosi Summary w ’Z.'%
Y VEINEP (V157 L THIN-SEd. AR STAGE ﬂt{ &auU-
c‘_AJ__d]TE P\ SLONED RESULTING “ VUGG OMNLY PARTIAL- @'“E

u( FILLEP W/ STAGE @ MINRLS ; MEE, SEEST =18a= MIcRo- VuG F'-IL_LING

Alteration/Metamorphism Flmd Igclusmns REGONNN%M\(?

NSAHST - GRAE METN%ORPHlG%OF RIG. ’ LS Ion
ARGILLAJEOUS T%B 619—OR‘ | @oie pidi '@/
Q12 /L ELCofEUE/ N BE(, M A7 TPI%2. Byp Samoe 2y “1529&
27 o U

STA@;'E MIMERAI_IZAI ; MIHOR 6ILIC‘JFICA“ glofg ’ PN sTA&E@
TIOd K*SFAK r:Lcopzué’ APTACENT TO STAGE EPPOTE. ! Cgfw ORUNITE
@VEI INCLUSIONS FOLID. ’

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
CALCITE DISSOLUTION<
T S, S G o
(‘ﬂﬁ%‘ﬁgb\ / RELICT TRACES /LATE, OPEN MICROFRACTURES
CALCITE
/NFER/?ED (REPLACED)

EPIDOTE Ry

PREHNITE

CLINOPYROXENE INFERRED >

DOMINANTLY

ACTINOLITE DISSOLVED ——

FERROAXINITE ———

TOURMALINE

QUARTZ T R S

K-FELDSPAR &

ALBITE

BIOTITE :
SERICITE !
CHLORITE 4 % e '
PYRITE

PYRRHOTITE

CHALCOPYRITE

SPHALERITE

ILMENITE/MAGNETITE

SPHENE

LEUCOXENE ; g
VEIN STAGE ('E THIS ) (FRAr\tbSCAN) @

Yy (115% TOTAL VEINS)

% OF TOTAL VEFINS==

EST MINIMUM EMPLACE/
MENT TEMPERATURE

)v

?

300°C

F/]P/spf,f*,,

127/—

[(4,

phna[lou (MINERALS AS EST % OF EACH VEIN STAGE (VERTICAL) AND VEINS OF FACH ?771(/—'/15 EST. % n/‘ rnm/ V[/A/s (E()ffc M, ///)P//}

)’/’




SUMMARY

Sample Identification 7HE GEYSERS Petrographer/Date of Exammauon
WELL SB-31, SMPL. Ny JEFF HULEN AL 720, 1994

Rock Type ‘ﬁHTE-NGEL‘{ VEIJEP, SHEARREPD, ARGILLACECLS
TJTHIC METAGRAWACKE, V. F.~MED. GRAINED

Fract i € andV —Fxlhn 40 Q: THE ROCK. | Porosity Su ES]. 25~
uring/Brecciation/Vei 1m u é\% 7o CCN mn?y .

donel VEIN
TORTED FRAL OF Z L6 FROM WHldH CALCJ’IE D& Zés Té NL;S)
SOLVED, FETNE TS ey W/NOQUNGER 2%2-MINS. gggu

Altcratlon/Metamorpmsm //MA‘.B@NC REPLACENMENT OF WALL-| Fluid Inclusxons
OCK ADIXRCENT TO ST 2 VNLUTS. € MAS=ES WITH ABUNP. 1N 6‘{1565 2 MIMRL.%
KFG? @TZ, EPIPOTE, CHL (JLLITE. QONE); [N VNLTS = AL~ | >99 9, VAPOR-RICH- RARE L 1=
BITE. IN EARLY 6T 2 ALBHE—K%& REPLACED PY | RICH NS HAVE w 3 ;
YOUNGER, K-=PAR. EARL‘{ 2 ACTINOL i RE- BEST, MOST LUSABLE 'l
s o GHLORTE 5 ML D1oa BRIPUTE. & LE- | I Sher 2 o=

CORENE

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
FOLDING , RE- N CIE
(N THIS =EdTION (FRAGTURING)  MOBILIZATION  JIERRER EHCTE

SULTING ENVITIES
VEIN STAGE <= ?N%Q;;/, v
CALCITE
EPIDOTE e : V{f —=—=—==

(Fem@xgcm)

ST. 22 #72b
@
PREHNITE

CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ

K-FELDSPAR

ALBITE

BIOTITE

SERICITE

CHLORITE

PYRITE

PYRRHOTITE

CHALCOPYRITE
SPHALERITE

ILMENITE/MAGNETITE

SPHENE

MINOR. KFSP /t/
DISSOLLITION ;
6OME oF THE

RESULTING CaITIES
FILLED w/a&p

%m»uc: PRIOR TO € .
PURING MINERALIZATICN

% OF TOTAL VFINSe,

EST. MIN IMUN :
EMPLACENMENT ENP ="

§ QVERY COMPLEY. VEINLETS
4 HAVE.

{

z

/

240

EARLY . LATE

iixpianauon (MINERALS AS EST 9% OF EACH VEIN STAGE AND (BTHM., HORIZ } VEINS OF EACH STAGE AS EST. 9% OF YOTAL VEINS)

e e < 1% (vOl) e > 52159, 50%




Rock Type FINE—MED GR., MASSIVE TO

Sample Identification 7HE GEVSERS Pctrographer/Date of Examination
WELL GDCF-15D28, SMPL. A | AFFF HULEY, WOV 28, 1970

FDLIKTEP Liid. METX

Fracturing/Breccia eining and Vug-Filling k Por031ty Summ wo.27;
LY, EICCINORE l}vg/V ?“ ’5 5: LI Sdpe ’ﬁ' éz%gag %L¥'E@
NS, g‘é;zaau

Alteratlon/Metam hism ff ' L Fluid Inclusions aplidp Lip-RicH

— AL I VAPOR-RICH Il STAGE. =
Pll?é L_Eud Si - Q ; O‘{:C)?);)CU %L \/éP—RKiH ;ommdg m‘é’,ﬁ.’u—
i ALLISIONS.
HAG. ) HEAK—TOTN, dHLORtT:z,&mm OF STAGE D

IWOLTE , Sid) Wi
AT G ?‘TVEMLEIBMMK -

Interpreted Paragenesns of Vein- and Vug-Filling Minerals

REMOEIL%Q) v SLIGH, (o [T UTION
FR(AtTUR/NG —d Polowe RES:LrgNDc!SgII//r{«Es
(IS sBCTION 9% FILLED
( ; } @ . LATE; OFEN
VEIN STAGE = (FRANCISCAN) > , MICROFRACTURES.

CALCITE 2 N ey g—\ ;
EPIDOTE o wrerrep: &4 il

DISSOLVED

PREHNITE NCAP.
W SR s areD MINERALS OF THIS

CLINOPYROXENE oo s T
ACTINOLITE PROPORTIONS
FERROAXINITE ’
TOURMALINE
QUARTZ T -
K-FELDSPAR Qs 2
ALBITE f

BIOTITE AW el
SERICITE V.
CHLORITE . :
PYRITE
PYRRHOTITE
CHALCOPYRITE AU e
UNKNOWN SULFIDE ,
ILMENITE/MAGNETITE RN
SPHENE ' y

LEUCOXENE - . - -—m e 755%/7'/‘/5 AGES
FLUORITE -
UNKNOWN MINRL 3( —————=

% TOTAL VEINS el
EST. MIN. EMPLACEMENT 5=~ ‘

TEAMPERATURE
EARLY: L ATE

Explanation mwerars as £s7 % oF eacw vem stace an (87w, HORIZIVEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

= > 15-50%
| > 50%

_(FRProIY INKERITEP)

. e SV ERY —~ GRAY
METALLIC

R A

“10% TOTAL
VEINS)

................... - trace N — )
mmmmmmmmm < 1% (vol.) e > 5-15%

& BLOCKY -TABULAR,; HIGH RELIEF LOVW BIREFRINGENCE

57



SUMMARY
Sample Identification = 7~E GEYSERS Petrographer/Date of Examination
WELL GDC 15028, SMPL. B JEFF HULEM AN 16, 197!
Rock Type FINE~ TO dO&KGE—E:KNNEV
WS Efﬁﬁ’bﬂy ATERED & VEINED

Fracturin rccmatl n/chm and Vu -Flllm TL. V LT5 Porosity Su
A Eoy ifa R TRaNS T | PusiySummany,

M
10N ﬁ@g% C)\LCI'IE N FIEL}_IILG Tplssume P\JmE al;CKOF?Aﬁ.ﬂJREQ
Alteratlon/Mctamo hism Fluid Inclusmns
O:tK Aé BLEACHED L] GREENIZH APP Y A.P JaLueials N
ENT”QE N '?f THE. MAJRI Hz\e APPNZENTSK SIS TOQT,%‘/ Vﬁ’@-go’hf/)
SHLoRTIZED + 12, E, SERITE; VEN . OuE LIp-RICH

TINOLITE cHLomTliiZ); w® P PIS5, 155, TOURMALINE ; mE 72’7 STNe G 25/
PRIMARI

SBLEACHING" (CHL/ @TZ) 16
EMPLACEM 2 /VEINLETS

aﬂglwmém YELLOW L;E( HC?)

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

e o FRACTURING . s, @
INFERRED ALAITE
BJ G a&%és%;f%@
& W EeE 2 MINRES.

MITRP Rt

CLINOPYROXENE REPLACED)
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ T o
K-FELDSPAR
" ALBITE

BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE

® UNKNOWN MINRL. s e e
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

% OF TOTAL VEINS— _
BESTIMATED MINIMUM
EMPLACE, v g

EMENT TEMF
EARLY ———————— — > LATE

f ADHTH[IOH //mrnn S A4S EST. % OF EACH VEIN STAGE mmsm r/uP/L | VEINS OF EACH STAGE AS to/ % OF TOTAL VEINS)

4—PROB . JUST
A XL SPHENE-

(4-5%
RS

................... trace > 1-5% EEm=——— > |5-50%

T ) - © icC a E— . S\
< 1% (vol.) — > 5-15% ERsasse——— > U0




SUMMARY
Sample Identification 7HE GEYSERS Petrographer/Date of Examination
WELL GDC 15028, _SMPL. C AEFF HULEN  JAN. 16, 1971
Rock Type INTEMNSELY HYPROTHERMALLY ALTEREP, CRIGINALLY  BAOTITE—RICH,
ARGILLACECUS LITHIC METAGRAYWACKE

Fracturing/Brecciation/Veining and Vug-Fillin U7 7% \VEING, - Porosity Su OB %,
Q/Ar'é\rlﬁﬁf v& Zamlm‘ | V' ?65&@%7 a@ﬁf&%ﬁ%ﬂ@ .JUFRXYGCM & zce);
JFILLED W) (ATER. 212 MINERALS / FOLLOW YNITS.

Alteration/MetaI'ngfx;:phism MET. K%LZN. O QRIGINAL 1L/~ | Fluid Inclusions

NS NS B, 6 S

Ml 2 3 o : » "

APPEARING PUE TO SILICA FZOOPING e s g ngsg‘q B I
MATRIX BIOTITE ; v 1% DIS5. PYRITE ; IN STAGE A4 PIn. RRES 1O ROUNDED-

PTE %D
OF
EILETS, »98% CF, THE. CRIGINAL. ACTINGLITE HAS g L
Ve Gl T (& MINCR LRLIGORENE) 3 ] PG, ATrEeE WA
FhEt ST B Aachep 1T —NED. w/ oLy FRANC .
/ OSSP, Ueerphs 22

WEAE

NL
vegneés CF CRIGINAL BROWW ¢OLCR..

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

EARLY.
& @

> LATE
@

(L THs, ) returs
VEIN STAGE >

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE \ g ==
SPHENE }

LEUCOXENE
o FLUORITE

(EP)

ENCAPSULATED
IN @TZ

)/ %CHL'TZD.% (NZI)

AHLTZP.
(875 B2

RELICT

Yo OF TOTAL VEINS &>

ESTIM. #MIN. EMPLACEMENT TEMP —s— 370, s20d 200 240C

L‘-:-;planatlon (MINERALS AS EST. % OF EACH VEIN STAGE AND (6TM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

. 15-509%

(e17)

A

VT % TOTRCA/EINLETR

i > > > 1 -23%0
. < 1% (vol.) — > 515% B > 507




SUMMARY

Sample Identification 7+E GEYSERS
WFELL GDCF 15D-28, SMPL. D

Petrographer/Date of Examination
JEFF HULEL 2. 1o, 1991

Rock T IGHLY UNSORTER , A FINE- TTO ( RARELY) CORREE—QRAINED, ARGILLACEOUS
ook TyPe I, METAGRAAACKE LA UL INE d

Fracturing/Brecciation/Veining and Vug-Filling ©-7 7% TOTAL *YNs,| Porosity Su <OB%;

SIRONG PREFERRED orz»rg#mﬂ%' EARLY FRANCISAA (2) /| MOSTY Ae LATE, OPEN
115, AOUIORIER, GALIZY— APPEARING 'IN TRANEM % MICROFRACTURES FOLLO -
it 5 ORIGIN OF VEIN-AOUTROLLING FRACTURES U | W& VEIRLES
Alteration/Metamorphism Fluid Inclusions (RECONN)

AREN MATRIX OF IRE. ROCK _HAS BEEN UND., < 20-DIA. VAP —RICH
A e w/,uxﬁy(d. LR TE £ . TRCPABLY Voo E W Glee 2 & 5

RELANJED PLACEMENT OF STAGE B VNS QUARTZ. . TO ROUNDEP;
{En BorE ERAOT, werhep Wot | el Lyt -l
LEUCOENE., PHENGITE ; UMD, : - . s ;(

LINE ;" TR. PIS5., (UXLM, (HI@H—RELIEF W-BIREF, | | STAER |, BT2, HOTTS, MIRIAD

OWN MINRL. { FeAr%)(NEED TO ' ’
(B0 v K TS

I&t_erpreted Paragenesis of Vein- and Vug-Filling Minerals
MOB] ON FERRED TE ;
FRACMR;E S %’Esumré d@k\/masp lf%%’/?%?dﬁso
W/LN@ 23!%%9.

(CRE sscﬂou)7 \N
VEIN STAGES>

CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
TILMENITE/MAGNETITE
SPHENE
LEUCOXENE
UNKNOWN  MINRL”

INOR.
NILOLP IN&

meme-oD oo o oo,

ESTIMATED MINIMUM _——
EMPLACEMENT TEMP * 2 0y L

E:\'plzmanon (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EFACH STAGE AS EST. % OF TOTAL VEINS)

r N~ 1.80 ———— ~ | §_& g
................... trace e S 1 ;L_/,f, - — IS
I e ]

B > 50%

; . <1%vol) ——515%

H

# HIGH RFELIEF, LOW BIREFRINGEIVE

o0,



SUMMARY

Sample Identification 7HE GEYSERS Petrographer/Date of Examination
WELL GDCF 15028, SMAL. E JER- HULEd IAJ. 2, 1971

Rock Type INTENSELY NITEREP € VEINEP, V. FINE- TO COMREE— GRANED
AITHIC METAGRAYWACKE

Fracturing/Brecciation/Veining and Vu 11:: \ v {7 % TOTAL VEINS, | Porosity Summ ONL-Y ""/27
IL)CLLU?I AELJL]P VEIH‘E' W!—HCH L\}E A
G&N oz 25 A 5TF§NVNLT5 57?4 VHLT

VJ \? Ll';)sl C’&E?,TT I7I6?_OL\IEP REEUL‘HH@ OREN ‘51"#655 FILLED SP u( ABUIND. OPEN

Alteration/Metamo hsm MATRIY OF ENTIRE ROAK APPEARS) | Fluid Inclusions

TO HL‘\/}IFI_/NEIBEEH l\/EQT af—!ETZP, SILICIFIED % W/ BBUND. < Z0-DIA. JRFZEB TO
MINCR. ACCCM nJ& KFSP.; ROAK (S VERY “DIR ROLINDED “VAPCR- RICH mcL
RING IN TRANSMI LIGHT, APPEARS D HANE IN ST 2 V. RARE,

XLZD. E\/EN B.EFORE OTH. NN . (PRCB. HCRNPELSK = LIo- gm,H INCL . HA\JE

m%ou)év AEIN ACTINCLITE NT. TO dHL. & LELICOA. 2N ~R14H INCLLSI
4MP GRUZY APPENZN\JCE
TO FRANCIECN @TZ.

s TOLURMALINE HAS WOT BEEN LV"‘259 MYRIAD, -

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
EARLY
VEIN STAGE

FRACTURING
(FR@‘ZMJ)
CALCITE Z

,_
EPIDOTE Toeh.. ‘ NN S

MINERAL
PREHNITE DISCONED ¢

CLINOPYROXENE REPLACEP.
ACTINOLITE REMOBI -
ZATION
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE ..
ILMENITE/MAGNETITE /A (R
SPHENE ]

LEUCOXENE y Y T

o UNKNOWN MINRL. (uux Ml»;))Em_
e FLUORITE 7 {mu qusr 17&4815257_
% OF TOTAL VEINS = - S e

EST. MIN- EMPL., TEMP#Q

— —LATE

2 VARIEQ:F_é'
EARLY

G4 ~PALE-
LATZ‘- BERLI aws (x)

AT S —— o

(Locan)

fé

Ex plduHUOll (MINERALS AS /'37 /U OF muf LL/N STAGE AND (BTM., //(J/r/// VEINS OF EACH :m(é AS EST. % 0/ TOTAL l/t/N.S/

V(" 17% TOTAL VEINZ)




SUMMARY

Sample Identification 7HE GEYSERS

Petrographer/Date of Examination
JEFF HLJLEJJ ;rm 20, 19N

WELL TH-7, DEPTH “1000’
L HY PR B E 5
Rock Type MPEEB( é EKMLLU Tt}lﬁgcll\ v PARATILG \I FING\J} %26
GalL_LI'lE ISTOSE , ARGIL GR Ll
Fracturing/Brecciatio dV -Fﬂhn OTH. BX VE Porosity Summary 5T vwb%
P Tog/BMM W L%Z?\L 5{.\ W ,l\' 3 IRTERUN, VLS | 6"
FEW ROLINPED c'u\ EIN LJB6IPA IN Ers % - VE'“;?A OAL'GO m:@ g LA_
dOUNT FOR 207 OF THE RCK, MNERALI%IOH%%LUTION \')JEK ez
Altcratlon/Metamo hism Fluid Incl NP. PR'IM
WERC K SRR FLOOPING" IMMEPIATEY  ADIACENT 0 ;T‘Z ¥ “gsm c}ég m& N VEI
AL Sewme 4 oemean cove s | BEE SR o
OF EAR ZATOL “in Agjo RE%MEE%TIAOF e EAVE L 9 B—4 /L ;
TE ,
ONY 125;( TO FAN. Q2. LATES]- SIAGE NOTE EX%UA% "lE}mJRE.
'WAIRAKITE PILY. REAL. LATE, ELAPEP CALAITE )
Interpreted Paragenesis of Vein- and Vug-Filling Minerals g%(]%@_‘f .
HYPROTHERMAL  BREAIATION SIEP
FEIAHE - oht \gmmr gl anad | |
VEIN STAGE == @ u;gump@ P | 1—
CALCITE ) 21 T r BLADED)
EPIDOTE - (m‘-TFWIF) N @'&LY
PREHNITE W WilRAATE
CLINOPYROXENE > Z %9501,\159,
ACTINOLITE IN PAKT ;AI%LLU_
e DATOLITE _:j "Tyggl_%’%/(
TOURMALINE %g Ri Pw:le
— ) s
© CHALCEDONY &
» K- FELDSPAR Mj § :
BIOTITE VZ SUPSEQUENTLY
% REXLZD. TO
SERICITE § F.XLN @UARTZ
CHLORITE [§A’
PYRITE gd———i-“’—m———-
PYRRHOTITE & =
CHALCOPYRITE %’
SPHALERITE VA
ILMENITE/MAGNETITE ¢ §7A
SPHENE >VA--~ (LochL)
LEUCOXENE ‘%1 _p
WAIRAKITE i - — (WAIRAKITE)
& OF TOTAL |/5/N5:;>< Y [;A' SRR R e e » = ? TAL;
= 7
ZETAIMUM. By 24dd -,ij‘oﬁi >zoc7’d7 290002 AENP)
EARLY ————— > LATE
| 2 \PI'A“HTHN (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ,) VEINS OF ;,a:,q STAGE M,ifr ﬁf’f erﬁ[!/t“v\}, B
— — > 15-50%

| > .,.'U’,/o




SUMMARY

Sample Identification  7+4£ GEYSERS Petrojgrapher/Datc of Examination
WELL DV-/ SMPL. A EFF HULEN  JAW. 28 1971
Rock Type Gu_ A.F= CRS. GRAINED (FCORLY ﬁOKJEV)
yPe TR %E( ééH (

Fract dV ?Fﬂh v 20 Je TOTA - Por031 ml 2%,
r@ﬁ,ﬂ-?ng/Bmcm on/ﬁ%%%: WA ;léﬁ.\/ \{DNLTIGZ;gLJR%"f VO)D‘S l'% MA95E5
%\5’% INFILLED wnHTLnER QNIDG PHA‘E —(555 DRAWING | soME LATE, , OFRX.

METAM
Alg%g?ﬂﬂfe c?ﬁrpt}élsng MATRIX ORPHB %BRDWNWH— Fl%%m?dlfﬁlo%s‘ 2 Iz PEPO -
THEN EXTEMSIVE— waaom AL’IN OF STED IN F?RMER m { dcm
THIS Mmilx D CHL Y gTZ APITE, & TF, EP Bee, <l 00 0%
e LELCORENE  ADIACENT To e 1 F/ . ”Z"

IONS N ST | OT2, MG. <080
ROCK. 16 SO ALTERED, e PheeT A GROR( BIFEA-

9E1WEEN ST 2 \1M>L7’5 (w Z0% OF THE s g VARG i
:’;‘\smsa oz <l ﬁT W—CH* DEPOSTED RANCE 'N PPL

~LONG CAVIN N St PTZ2

Interpreted Paragenesis of Vem- and Vug-Flllmg Minerals AKTE - OPEN
FRAATURING MICROPRX 7
TING ITlEG 7% @

(N THIS BECTION %%%,_
VEIN STAGE <—3=
CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE _————— =
SPHENE
LEUCOXENE

% OF TOTAL VEINS=>
EST. , MINIMUM  EM—
FLACEMENT TEMP &

EARLY—— — = = LATE

E ‘{1)1 ih !H(‘H (A /FEP/{L_ AS :5/ ,5 OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

| | wal & 3
| ——— === < 1% (vol.) -~ >5-15%




SUMMARY

Sample Identification 7~EF GEYSERS Petrographer/Date of Examination
WELL DV-1, SMPL. B qEFF HULEN, VECEMBER 2, 1970

Rock Type HORWFELGI, AKGLLAQEO.JG ﬁRkY\NAdKE SEMI- sctHleT dOusPIdLIOUS—
Ly PAMIPED, jMOPE:ZATEl_Y

Fracturing/Brecciation/Veining and Vug -Filling u 5% OF '"THE: Porosi <05% ;
COK- Y5 AAACUILTED )’5 eI ke

R
LING PHASES *n—uzs-a EEN ONG | MINERAL ALSO R
— SOME ?E&ZLY ot PR %raggp g e e e T
ACIEra%t%_z!n_/Ll\‘/}etamo hlsm PRIOR 'O ASORNFELQ}J@ j{EaKO F&l&(} L}Sggﬂﬁns‘s REC'.OHH
|
N g%mlfw LAMEH N, & L-FELPEPAR ; <l’5/> IN DA,

YN @

paowu QHLOR!TE¢ LLI COMMONLY  ROUIDED, MoST:
BVEUT dONWERTED ?QVIE @LL,A/ECSU oqznow \\i/mvﬁts %ul; g
OF THE ROCK 0 PHENGITE/BICTITE/PTZ/) TOLRMA- [_{R,{OM,A oL o
LINE- H FELS ‘TOURMALJ 6"’5% z.zuj Pgﬁ.—md}}/
FRESENT) ; MER 941l LEFL% MEeL® w2 Bhvore. %&“‘M‘é&% q o

= LPR%EM £ Interpreted Paragenesis ofc Xgirl:-piggu\riggfjll/\l{ing Minerals
(’H ;g}-‘sr‘qd)? FRANUR/I{f - ($RE‘;I;&IDZZJZ/< g%‘cg'ﬂgﬂlﬂ B8ur PHIO;? T0 LATE OPEN MICROFRACTURES
VEIN STAGE =~ b NN & 57 €
Q7Z., FSP.
CALCITE 5 /75 7;:.5'2&"95355) La,
*
E;DP;T% USSR ezl
CLINOPYROXENE TRACES I cismrizeo -'='/Rg\ucr TRACES,
ACTINOLITE SHAGEITUTZ: MOSTLY IN QTZ."
FERROAXINITE
TOURMALINE
QUARTZ \E AT
K-FELDSPAR
ALBITE
BIOTITE MoISSoliion "
SERICITE !
caortE. & ) e \§ ---——- :
PYRITE —m—- 523
PYRRHOTITE Yy &2 Sy ==m=- ‘E
CHALCOPYRITE <
SPHALERITE Wit LEVCOXENE %
ILMENITE/MAGNETITE :\:
SPHENE &
LEUCOXENE , i
% OF TOTAL VEINS y P e————— )
MENT TEMPERATURE =+ 4
EARLY - —————— =LA

f“ "piunahon /////\L/,J/.b AS EST. /o OF EACH VEIN STAGE AND (BTM., HOR /7/ VEINS OF EACH 5745[ AS Esr % OF 7'07'/][_ Vf/A s)

g N
)=V /0

trace R L) 15
= N
- }(1017

- === < 1% (vol.) —_— > 5-15%




SUMMARY

Sample Identification ~ 74F GEYSERS
WELL HVS 9425 8243.8—8244.0°

Petrographer/Date of Examination
JEFF HULEN PECEMBER #4, 1970

Rock Type )4 OF IPE 15 ARGILLITE/METASHALE ; REMAINDPER 15
Il REP 1 THIE SIETAGRAYWACGKE

A, FINE~ MO MEDIUM-

Fracturi iation/Veini Vug-Filling _u1 107 HOTAL VU5.;| Porosity Su
G I B A e e e P e oy iy (L pEDBIY- &/ntp}é_ e S

PARALLEL N ARGILLITE ; & IN METAGRAYW, : RZdouogED SaiEvilad
TAGES QRE-CAAITE AEINING, YOUNGER. W/ EXTFE. RELIABLE. & ESTIMATE

Alteration/Metamorphism
ETAMORPH|S

j'\rAan)] OF GRW '\; OF

-ALBITE ) “v 05 7 PISBEMI

SHMLE. TO

ﬁémmnd EPIPOE ; v 1% PIS5. PYRITE N

ARGILLITE.

OF ORIGINAL ARGILLACEOUS MA-

A
LI TE-CHLORITE| B2 B S (2O o
TEP, PROPAPLE e "

Fluid Irllclusions
PAIT N

vV —RICH ; LIp.—RICH
WZLI AP RATIO 3-35/)

@/
Q_E?;@VT‘%A—T%TH?V' mz & CAL
<1 ng —RIdH JNCL'S.

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
FOLDING y REMOBIL.IZATION

THIS
SEATION

VEIN STAGE
CALCITE

" EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
EUCOXENE

BARITE

@N FRACTURING

(mudbnaam) N

% OF TOTAL VEINS=S= )

LAJE , CPEN
FRAGTURES

EARLY ————

Exnlanati A - 5 o ; -
L:Xpldlld[lon (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS,

Trace
< 19, (vl ) =
. 170 (VOI.) —

(0% TOTALAEING)
= LATE
1-5% e—— > 15-50%
19/} -—_—,,—?‘?‘—*‘% - ,“DV//‘\

————————



SUMMARY

-|Sample Identification  7HE GEYSERS Petrographer/Date of Examination ;
WELL HVS 94-25, SMPL. C AEFF HULEY, NOV. 2, {970

Rock Type (fAscVE, V. FINE ~MED. GR. LITHIC METAGROAWACKE

Y G- ay A
Fracturm atmn/Vel a}’l Fllllg% 57 \/EH\ Té’ Plc\)drgsgl YSumm “ | l’g,@ﬁ
%EZ “OK d(" VOMILIANT VEIHG ARE U DULO i FRAQITUREQ %PART IALLY

Ve B E‘ﬁl_g% Eﬂ‘ oP MINOR MlCROPOROLEé_‘TBY IN
Alteratlon/Metamorphlsm _— Fluid Inclusions gﬁ = f_IEAYEK
GREENSAHST- GRADE ORPHISH - ORI

ARGILL lgx M.zgm %:géfﬁl MT)%ED il EK A GGREEATES
ALB!TE LEU EN

dm/%£¢ME NFTER. PETRITAL. BIOTITE. VéggﬁyéFﬂigﬁMaﬂ

I dJOE:
deLLJGICﬁJ

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

IN THIS FRACTURING
< Vé%:n?;zzf @ ( F/_RA@CAN )
CALCITE

EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE

BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE | ESSes s, — — - — - — — —— — —— -
SPHENE
LEUCOXENE
OPAQUE ORGANIC? — — — ——

% OF TOTAL VEINS5— — — DY) (0% TOTAL VEINS)
EARLY = T LATE

@ LATE, OPEN

<— MICROFRACTURES

EXI)IHHHHOH (MINERALS AS EST. % OF EACH VEIN Srmfuffr?/‘/mu /qu/ LL//VJ OF EACH S //J(:L Aé ESIL /U % TOTAL VEINS (BTM., HORIZ)
15-50%

................... frace m—pe — > ]
197

<1%(ol) ——— >5.15




SUMMARY

Sample Identification 7HE GEYSERS

WELL KCF 82-15, SMPL. M

Petrographer/Date of Examination
JEFF HULEH  02/04/91

Rock Type mweouna— g WW%ETE ’BEA%WQ AF- Mo CRS ~GRD. .

Fractunan/Breccmtlon/V cmmE E ugF&l; EN\—/\
NOR CX&/E
L,Ac Hl“?DL dﬁ EE S|P RITE STRI

P S
F R, | OSRNSE, Lo
EX M1 TURES

Bl %

DNAERTA
Al
%Sﬁ%ﬂ% ME AS
ELIHEDRA. PR O6T
WITH @zldérsw%
NG Ez_
a&uﬁwmma KE?LAQNG MA‘IR)

azz\/nuéf CURVEP
NF/'O COMMON G N To

e oW PROE
e ed T SR L

5ERlC'>|TE-)

Fluld Inclusions

ABUND. N VEIN MINRLS.

UT NOT USKBLE )
ﬁ NG, ’DIA DOM

AP-RICH 5 AMMOST CER-
TA)NL‘{ MAJOR. POST-
ENTRAPMENT MOPIFICA-
TIONG.

GROWN

GRRNETER)

Interpreted Paragenesis of Vein- and Vug-Filling Minerals
FOLDING,

RING.
o 1,K0E , OPEN

B v

BEMOBILIZATION

VEIN STAGE
CALCITE
EPIDOTE
PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE
TOURMALINE
QUARTZ
K-FELDSPAR
ALBITE
BIOTITE
SERICITE
CHLORITE
PYRITE
PYRRHOTITE
CHALCOPYRITE
BARITE ?
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE

- % OF TOTAL VFINS

AGE, FELXTIVE 10 OTHER
kjeapbmuov;v"ﬁ/f

S LATE

L)\pldnaimn (N/NHMLS /JS‘ Fsr / or [AC‘// vr//v ?mrr A/VD (BTM, /m/?/z) LF/AS OF E/’L// Srzaf AS r 4 9’ OF IOML VEINS)




SUMMARY

Sample Identification THE GEYSERS Petrographer/Date of Examination
WELL KCF 82-15, SMPL. N JEFF HULEN, PECEMBER. 20,1990

Rock Type ALAWSONITE-BEARING LITHIC, GRAYWAAKE. SEMI-ECHIGT

Fracturi iation/Veining and Vug-Filling _ 20 227 VEINLET5| Porosity S
D i s e nd Syg Ttine OLDEP? ASHER | Poresity m““é?’?,, L MOST
TED @IZ-ENAITE (~chlorite) ; BTAGE. ~;NOH-SlmTOKrE2 AL AS 1AE,
COMRSER-XLU, CALCITE + @2 (57 OF ROCK [MICROFRACTURES.
Alteration/Metamorphism - M, Fluid Inclusions MﬁfAET
CRIGINAL  GRAYW HAS BEEM A BOTH STAGE
MORPHOSED TOEA%GAROQWQALUNE WEELTL— /,[dNAL_dl'IE m VAfoQ—R:GHZé
FOLIATEP AGGREGX]E OF JLLITE , CHLCRITE, ilcaug— dH ;, GEN. <20
,ALBITE # LEOAOMENE , N WHICH  LAWEOUITE Béém%w% BLogéé ,
PCRPHYROBLASTS ALE EMBEDPEP ; ALSO . SHNES
FRAMEWORK. | 1IN LI-RICH LZV /1
F‘ORPRYROQJA??IE FROM  CRIGINAL ERAMEY (WHERE 1O L Entace)

Interpreted Paragenesis of Vein- and Vug-Filling Minerals

THIS SECTION)  FRadUR PIYGMATIL (4 peyiopiLIZATION)
(3 ) 5 e P
VEIN STAGE (FRANGIZAAN) ( ®
CALCITE R )
EPIDOTE £
" PREHNITE
CLINOPYROXENE
ACTINOLITE
FERROAXINITE ;t\lOﬂ_En:Jrﬂ—lEq:
CEIENIAEERE STAGE 1 VEINLES
QUARTZ ARE. IDENTICAL
K-FELDSPAR TO THOZE. CPSERED
pr— N coME CNATE-
FREE. VEINLETG
BIOTITE PEEPER IN THE,
SERICITE ; VAPOR—«MINATE?
CHLORITE P Sy R RESERVOIR §
PYRITE /
PYRRHOTITE
CHALCOPYRITE
SPHALERITE
ILMENITE/MAGNETITE
SPHENE
LEUCOXENE
20-22.7 TOTAL.

% OF TOTAL VEINS ~
’ VEIN MATERIAL. )

) 9, = Py e P - -
J,L)\}Jlﬂnal 1O1Y (MINERALS AS EST. % OF EACH VEIN STAGE AND (BTM., HORIZ.) VEINS OF EACH STAGE AS EST. % OF TOTAL VEINS)

trace " : - > -5

< 1% (vol.) — > 0-15%

Jhe j

o8,



SUMMARY

Sample Identification THE GEYSERS . | Petrographer/Date of Examination

WELL DX-49; 3791 | 4EFF HULEN 02/
Rock T PHEARED, SPARSELY EILTY NIC-RICH ILLITE OR METASHALE. ) DUW.
REGREBKE. OF @é,ffum,cnf‘ }wﬁé@ﬁmm&q@k&a EeRis e R

Fracturing/Brecciation/Veini d Vug-Fillin . Porosity Su LOCKS
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