: PHOTO PLASTIC PRODUCTS, !NC. P.0. BOX 607638 ORLANDO, FLORIDA 32860-7638 « (305) 886-3100
g ’ m]’.l nt: EHE STYLE NO. 2x2-208 == INSERT EMULSION SIDE DOWN
HIARESERVERS] [ ¥ 29 Me i & U 5 8 ] ]

DATE ASSIGNMENT FILE NO.




]

LY
pe s
£

&

'E-':f -J.

A R
-

e o
2T A

e

JLE:._
M
i
»

< &
X L3
oot
‘.

e

+
‘I
.

¢
-Ir.,

:
o

. % 4
* 4

.‘. (|

e b

& 9
¥

il

t:i-'
»
"
e

-
K

. 324 8

T8
- E
9 4 _“'-:_:1':
| %5 B L
* ..‘l*

LE .",
lhﬂk

&>e@ Ore Zone
Pyrite Zone

Border Phase

Intermediate Phase
Felsic Phase



PORPHYRY Cu-fAu DEPOSITS IN BC
1.3 CuX vs Au oz/T

io

ﬂ'l.} Coz/T)



SECTION B @
Q7315 Q744

Q73-11 Q734 Q73-12 l \__
. i ,
: ?
! 1
\
2 5 % 33.
n
% :
- 41
A ':'
?
| AN
i " o
2 &
B 16 e
= | |
¥ I®
!
i
LEGEND
SECONDARY BIOTITE: PERVASIVE; SPOTTY
: % SECONDARY BIOTITE: VEINS AND FRACTURES




CU-AU PORPHYRY DEPOSIT
LOCATIONS

© CALC-ALKALINE
® ALKALINE



g g 22 >
- £
T < 7 % g E
g g3 Ne B
' ' & INSULAR
el = ] L :
F"Q 2 5 _ COAST
k1 i CRYSTALLINE
TR 4 Lo
(g! 9;’ < ¥ L INTER
© 5§ 2 | monane
no 5 : OMINECA
SO § B
. . EASTERN
Q MARGINAL
B 558 » 2 0
a NUMBER OF DEPOSITS

LT

fo
gmb"ﬂgdbé ng



P EDE
TR b Tu‘ﬁ o

Uil TWaE P
e T

100
AGE IN WILLI




POIPIIIIIPIIIPIIDIOIDDIDIOD>D e S '_ > 3> > >
- - iﬁ' 'ﬁ" - e e j#}?}?}f .
GEOLOGY PARTLY FAOM QUINTANA DRILL LOGS ' . S > SPIDRIOO>>>>>
(PRE=1973 DRILLING) _>>D }}}}}}}}}}}} >2>2>>

bh&??bihb?}}biﬁ_ 35555 4600 LEVEL
, 3 SSSSS SISO 33>5>>>3 “: S22 222322322223239222>> -
r 3 >335 23322>> OB>533535>55>> > > PEEZE3353533>35>35>30>>> 0 DIAMOND DRILL HOLE
23>3>3>>55>>5>>2>>P >5555>>>>>: D >2552355>333535>55>5>5>>355>>
>22>>>

555 TEm>>5 _
5555535355533 353>>>>>>2>>>> 5> FUUTIRSS > 2202232335523 >2>3>>
55555555555555555355555 265 5 S XS S5655Y 555555550 p>5555> _

3333333355355 335>5>5>3>>>3>55>>>53 B>5>5553355355 L5555 5553055555555555555 .
>>>5>>>>3>5>5>3>55>3>3>>>>>5555>5>>>> >k SRSE 5535555335555 5555355555> >>>>>>>3>>>>>5
53555333 >> > >>>3>>> “?‘F*HH‘*”””*”””"”””” 3353533335 > >3
g:;;; | y r::::::::}:r»ﬁ* D >>35555555555355355555535M>>53>>>3>5 5.
3555555555555 55355555>55 555> > $n J'y >335 335553 5553553335535 >33 >R>>>>>55>> 335

S i i £
IYETATATS

- i :
T mwE e pm T S s e W

5333333333333 3>333>33>2>33>>>> > Fivl vﬂa h}}}}}}hb}}}}}}}}}}b}}?}}}} >>>5>5>>3>>,
}:}:}:}}:}::}}:}::}:};h:}}:}rguﬁﬁy‘ . :#?P}}?}h}}}}}}}}}h}}} S>> SSE23>>55>>>
>>>3333333333>332333333>33>>>>F X - ?}}}}?}}}}h}}}}}}} > P>>>>33>>>>>>5>>>>
>332 23D23222323322333>3>3>> }}:}:}}}::}: RIS S>> PAS SO >>>>
SO>S 222222323222322322>>>> R : >O23>3>5323>> 535>
>3 33332333333 333332335333 >>>>> S>> NES>53> 535>

P22 BDB2232333333333>>>>>>>> |
-h}}?}}?}}}}h}}}!}??:}}?b}}}'& TR
>>>>>>>>>>>>>>>3>>>>>>>>>>>>F SR,
PRZIZISISEEID25O2535>0*>>> % e % a,_ﬁ._.:,;.:.:.g.:.;.:: SR

B SIRSIFSEEE5333>2>>>> >>>>> OO0

> > > > P bh:;b}}?}&}&}}h}b} >3 P::} >>>>>>>>"
>>>>>>3 ?}}?}}}}?};}F >>> >>>2>>> >>>
>>>>>5>>

>2>2>ES>>55>>>>>
PRSP 222>
BN ISOOOSPOIS>>> >>>>

-~ >>>>>>>>
325353253535 >>>

T AN LT E I-I-I‘-I-I-:II:I-:-H: 1.' M
}F??hh?}h : s P S o > e b g A A qﬁ}}}}}}} 2232523 >>>
: ’ ; . - - A ety Ry > > > > . 222> >

- > >>2>>>
- C\ >>>22>>
> D% SN hasss
WPty s > - : : s > >
o At g S355 | C."-"“'-'":"?" LEGEND
il-uﬂ b}}?}?}} e }}'\5.& B POST-ORE PLAGIOCLASE POR
e }}}}}}}}}}}}}} - Bl pHYRY
. _ ?}}}?}?}}}}“ >
T .?ﬂ!?ﬁ-}? i S>> GQUARTZ PLAGIOCLASE POR
e i B3 - B - B B B0 - b 3 PHYRY -
> >0 }?}}?}}}}}}}h}}}}}} S
w3 B B - - S S - - - - S - - 5 - - Sl YOUNGER® PLAGIOCLASE POR
. {}H?}}}}}?}?ﬁﬁ}}‘ PHYRY
. z::iii;;ii;;;?} 'OLDER' PLAGIOCLASE PORPHYRY
: }}};}}}}}}}' MATRIX BIOTITIZED)
--fh}},?}}}}}‘ HORMFELS PORPHY RITIC
;;;;;;?? SPOTTED ([ )

FISH LAKE




CONP . PARA-

NAGHATIC HOST
PYROXENITE

DIGRITE

SYENODIORITE
SYENITE
NONZONITE

0TZ DIORITE
GRANODIORITE
0TZ NONZONITE
GRANITE

AGE OF HOST 49-204 Mo

_
_
r
I
-







IONIC COVALENT

LITHOPHILE CHALCOPHILE

N Sn Mo | Cu Zn fe Cu Ao M
PLUTONS COUNTRY ROCKS
BRI —ressm——————————————
ik —mAmM—e——m——————— Wi-ailin
FLUORIDE/HYDRORIDE
e CARBONATE CONPLEXES —

CHLORIDE CONPLEXES

111, SHALLOW

HIGH T
PEGHATITE

LON T
DISS STOCKNORKS I PORPHYRIES l VEINS




CU-AU PORPHYRY DEPOSIT
LOCATIONS




PRESS
KB

AFTER STRONE. 1980




1988 LODE GOLD RESERVES
(BY DEPOSIT TYPE - TOTAL: 40.07 Ma 02

TRANS (7.02)

ALK PPY (22.22)

VEINS (NESO) (20.92)

VEINS (EPI) (9.32) ALC-ALK PPY (28.52)

SKARNS (4.52
WS (7.32)



B.C. LODE GOLD PRODUCTION: 1980 - 1987
(BY TYPE: 21.6 MILLION OUNCES >

PORPHYRIES (60.4%)
LODE VEINS (26.52)

OKARNS (2.92)

VS (10.12)



LEGEND

TERTIARY
Bl VOLCANIC FLOW ROCKS

("

'\_I-"l_

STIC SEDIMENTS

.LZL

GUICHON CREEK BATHOLITH
BE THLEHEM PHASE and BETHLEHEM PHASF |
WITH QUARTZ EYES B

BETHSAIDA PHASE and OFFSHOOT DYK
and BODIES

SKEENA VARIETY
GUICHON VARIETY

PORPHYRY DYKES

B BRECCIA BODIES |
Qoumms of OREBODIES |
<*""™ OPEN PIT |
~ = FAULT (PROVEN, INFERRED) |

T}

puinn i

e —— R T S —— . -x —— g







B.C. LODE GOLD PRODUCTION 1894-1987
(BY DEPOSIT TYPE - TOTAL: 20.6 Ma 02>

Al (1.12 ALK PPY(4.72)
CALC-ALK PPY (6.6%)

VEIN (HESO) (55.72) UNS (6.42)

okKARN (15.92)

VEIN (EPD) (9.52)



A

coL.cre. & ©

SULPHURETS BX
KERR O

(5

RED-CHRIS

o ALKALINE
o CALC-ALKALINE

LORE nluz'

®NT.NILLIGAN

N

S »CARIBOO-BELL

‘ﬂFTO

o
cU nTN @







\x € ML
\ v SITE
\ POLLYANNA
) . ZONE
N
-~ r
\ v’ B e
7/ WEST  EAsT A GRANHE LAKE
/. S
) ciratrar ‘ 18
2 ZONES: 7Y X
4 , )
o i
| GRANITE LAKE 1\
ZONE V-4
CUISSON
B LAKE
Iﬂ\\ |
.1;_;-:" Ik
1l-h-...,l. % -L\

e Tl T

o e

o T i
B T 5 - ] y
i 1 ., %
L. i,

) PIT. LIMIT

*TO McLEESE LAKE

£ 1 OVERBURDEN TRIASSIC
i MAIN Q.DIO.
CRETACEOUS (? g Q.DIO. & Q.FP
SHERIDAN CR.. GD PERMIAN

CACHE CR. GP.

GEOLOGY OF GIBRALTAR MINE AREA




- REGIONAL SETTING

BMIGOLDEN BEAR

! |
2 i
| |
-

B SCHAFT CK

COAST BELT

BOWSER LAKE GROUP

MESOZOIC ROCKS

PALEOZOIC ROCKS







PORPHYRY DEPOSITS

SIZE GRADE CONTRINED
Ay

1207

SCHAFT CREEK 1 BT

0.30% Cu
0.034% Mo
12 g9m AU
08 9m AY

06X Cu
40 gm AU
.70 9gn AY

GALORE CREEK 126 HT

0.
1.
i
0
[ 4




Q73-12

Te

St

[ el
-i. ‘!

+ TR

f**l"l_tr: __ ﬂ;,;_
+ raL L
f*tTi' FLr,t T 1-
ot Rl Tt
T TF 1.1'1-1‘
tt 1t ﬁ SO
A28 R AL
1*1'1' S I
t t] el 4Ty
CR LI
r t 1*1-1_1-1‘11};1_
s

LEGEND

POST—ORE PLAGIOCLASE POR-
PHYRY

1UARTZ F"I_!;u;ji{}{:[_,‘s.gE PO A-
PHYRY

YOUNGER' PLAGIOCLASE POR-
PHYRY

OLDER' PLAGIOCLASE PORPHYRY
(MATRIX BIQIITIZED)

> HORNEELS: PORPHYRITIC ( );
(> SPOTTED ( )




§
s Ege ¥y
l..-.-.-i.-‘ .

— o —0,18%Cu- o

F . O CRR

. - I DGO

L] L
iR e
.-...-.__.- Ll |

Q74-4

0,25/, Cu—

Q73-15

amgw w
'.-I--"I'-.l“'-
[ g S

o g
)
| -='d-

L . '- i-_‘_.

Q73-10

Q73-12

REFERENCE LINE

T TR Bl i e i s i -

SECTION B

§ =) t-- -‘..a__-..ﬂ._-._-h”-.._---‘- W Hﬂ_ ™
e

cpuBes oty By ' Eﬂ
M L
LD l.-__-__-_-__-_#- .-

Q73-11 Q73-

Fr
A M .-_‘hm 0 -Wﬂ-ﬁ-
e
O
L
LS =
{40 S
0o Eriaie
. 5 &
o o 2
o) & O
?._-l.-._ E_
- H i
T
o D
S 8
= 0D
e o
2 ¥ & m
ket
9 w w R .
w e e
_ et m
(i [+ o
Wl (¥
[Fp] [ 74
> -
o W
‘ o < <«
- | =
('S [''s
nnu . K
.-..-.l.l







G o S s =t W 1
I B I
POSTMAGMATIC EARLY STAGED
- HYDRO- ALTERATION
THERMAL MODEL |
: |
Modified from
Gustafson & Hunt,
1975 '
I
S m 7 / Cu, Mo
IV . g [ Sulfide Zone
THERMAL._ . i
SPRINGS ™ / | l \ Argillic
P fiti
Chlorite - fis s
C
i I - [ Phylic




AFTER STRONE, 1988




: \  MAIN STAGE POST-SULPHIDE

. LY
EEmE R RS WA
ISR R R L]

=
Biotite
.lil--liil.l--l*l'i-l--l-.l-lli-li - "
- -
-
1]
T s . - L S S A R
m A Y T Satesaeauis OO D .
(] -llll-'-ll-rrl-ll mEEEE W Jl e rg ol -1'-'-1-:!1'1' - -
R NN R Y -l--i-trllf i-frl-i-‘l-‘l'llli-l-i--lr e Fre e Faw r...
- s . — 1
s 5 i
¥
-
’ s
Chlorite A,
l H - lll-ir"l!'ilﬁ‘--l- 'li'lll! I'Ji'
5 L * W
: - E g EEEEw I‘-I‘-i’!- ‘I‘F-I*“iﬂ- i LR i*“‘i‘i“l‘i‘i‘l‘l-ﬁ’ill'l REAdmE mamdmE T L] - ---r.r*
'& Ici o
‘ I":l'l.'.-ltﬂ '-I"F‘-I'I‘i'l lp l.i- ]
raamEERE RE R - -

R AE EERE RS A FEEEE
3 (F TN ] ;"'. ..'. ",':-.’:-'.'n.-i-'-i -i?; e l|- e E
I'Itn ER A T O BRI ERER LR ]
'iii-illﬁijl L] TadaSFe s §peps
T E I R L I Y IR iy ol . LN R N R

|

Bornite

= B FE IRl LR
'p;q;--qa-q'-a-a-..---+--l+-i-|r ——

L Molybdenite

i
g ,,i..............-...q..“....-r-T-—.
!

Carbonate

LTS rrlllillll

.

-k, b ]

TR e e e [y - ! L o R B R e B8R
-

ll--lllll-lrrrl-r L

iR ot o A e s

Aﬂhf.ﬂriﬂ | ; ...-.-..-.--—-?'-1-:-4--....,
Gypsum ?

P e Ny -

] &
pEpE pd A

Graphite

e
m - T T -Il-!l!bft-‘.‘-*""“

Hematite

T

-
N T 1 T BT T BT WY T T w T i T p ool nitertisme e i e A Ao B e i, Mg e 2y o

—— e mm S e e - - — e - - e e e e e S - T . e il I T A e e e e =




TERTIARY

m BASIC FLOWS, TUFFS, BRECCIA

CRETACEOUS OR TERTIARY

DIORITE TO GRANITE

m DYKE SWARM AREA

CRETACEOUS
- PYROCLASTIC VOLCANIC
ROCKS, SOME FLOWS

SHALE, GREYWACKE, CON-
GLOMERATE

LEGEND

JURASSIC
ARGILLITE, TUFF,

; WACKE, CONGLOMERATE
TRIASSIC

@ LIMESTONE

MINERAL DEPOSIT ot unes

0 - R 8

SCALE -KILOMETRES

GREY




Mo Cu Fe Zn Pb

|| Alteration Potassic Phyllic Propylitic

Vurii::ble Correlation Between
Shell Types and Degree of
Development

Annular Distance From Axis
Shell Type




—28000 N

—26000 N

s

d"m VAL

LEGEND

| Felsic Porphyr
:I Dykes G

Hickman Intrusion

‘Purple Volcanics

Epiclastic Breccia
and Conglomerate

‘Green Andesite

__- Augite Porphyry

A Intrusion Breccia

0.3 % Copper
£ 2 Isopleth -

SCHAFT

| CREEK
: | GEOLOGY
| | | l | 1
CROSS SECTION
24 500 N MAIN ZONE
BRECCIA
ZONE
'l? 300 bﬂ'ﬂ 900













C O Ore Zone

Pyrite Zone

) Intense Brecqic:
Metasomatism

Original Hornfels
C> Propylite Zone




REE e R R AR AR SRR AR AR A ARl LR AR LR AR




M]ﬂ-n

l..ul""l*f"- .
- | = i
.
L]

Nl Sch Cre_ek

- . hy .-'“ -
¢ b oy ek’ .'-'r[-, 'h-* = w -

ull &

Brecma Zone




BETHLEHEM~JERSEY~-HYPOGENE
- MINERAL ZONING

12 500N —
A
t
- I SPECULARITE ZONE
[ ] PYRITE >~0.1 VOL.%
| BORNITE/
OEOON —. CHALCOPYRITE 21/1
| | |
w S
: 2
A ——
4§ODELH
4000EL—
0 200
b e



S
% FE IP profile
% |
A . _ c:|=100 ls. separation
B GRANITE LAT ' POLLYANNA  surface
......—;-..\—----
N
\
<
it -
PYRITE
HALO ~ ZONE_< C°RE Z°NE / "ZONE_ -~ ZONE
F_%
0 ‘ 0.5 1 Km.

SECTION 52600E GRANITE LAKE AND POLLYANNA ORE ZONES







Q733 Q7311 Q73-1

Q73-12

1

L |

T

i lld é;i:,xﬁ'o—--ﬂu"""

[ EL
EL 4450 4580
> T
2T EL4370
1 | r - B
. S
B : : SESSEEEeSSEs o
n
m I BN
& e
ES
¥ ? |
G —
¢ |Z
m
S
LEGEND

GYPSUM VEINS PRESENT




A X - SECTION A- A AN |




Post Magmatic

T25°C | Dominant |
PHYDRO :‘...-" Alteration Types
Pota
Convection™ | D -
; | || Phyllic
-2km I ‘
.E l I Propylitic
y 1
: Vapour
. Dominated
Conduction  (Boiling)
o lona
-4km : : 2 o
X Magmatic Fluid Source ‘Meteoric” ™
: 295% Mé:gmc:ﬁc 5% |
MAG omponent HYDROTHERMAL
PLiTH >15% salt (to 60%)-Salinity - <15% salt - |
Multiple Boiling - Limited SYSTEMS
750°=500°C Temperature ~450°-250°C




BERG DEPOSIT

IDEALIZED GEOLOGICAL SECTION

LOOKING REST .\ voc 1 '

0000 11

4000 ft



CU-AU PORPHYRY DEPOSIT
LOCATIONS

© CALC-ALKALINE
® ALKALINE






