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54:00 PM McKinley, S e a n D. 

VOLCANIC S T R A T I G R A P H Y A N D L I T H O G E O C H E MISTR Y OF T H E S E N E C A Zn-Cu-Pb V M S 
PROSPECT, S O U T H E A S T E R N BRITISH C O L U M B I A . 

M C K I N L E Y , Scan D. , B A R R E T T , Timothy J„ and T H O M P S O N . John F .H . , Mineral Deposit 
Research Unit, Deportment of Geological Sciences, University of British Columbia, 
Vancouver. B . C . , C A N A D A V 6 T IZ4. 

Fie Seneca properly, 120 kilometers east of Vancouver, B.C. , is a Zn-Cu-Pb volcanogenic massive 
sJIidt prospect hosted by intermediate to felsic volcanic rocks of the Lower to Middle Jurassic Harrison 
Lie Formation. Geological reserves are estimated at 1.5 M l grading 3.6% Z n . 0.6% C u and 0.1% Pb. 
Ilrtt principal volcanic facies host Ihe mineralization: I)dacite and basaltic andesite lavas; 2) juvenile 
i l l reworked volcaniclaslic rocks; and 3) rhyolilic to basaltic synvolcanic intrusions. Felsic flows and 
ijsvolcanic intrusions are similar teilurally and compos i lion ally, and contain up to 15% plagioclase 
i'J S% quartz phenocrysls. The general lack of flow textures in Ihe dacile and rhyolile porphyries and 
ikir massive inlernal textures suggests thai synvolcanie intrusions are more prevalent than flows. 
Interpreted sills, which are up to several lens of metres thick, often have thin chilled and/or brecciated 
mirgins and bed ding-parallel contacts, and locally exhibit peperitic textures where (hey interact with 
rtaniclastic rocks. The volcaniclaslic sequence consists of an overall fining-upward package of rocks 
fhich varies from heterolilhic to dacitic breccias and conglomerates, to finer grained volcaniclastic 
widslories and sillstoncs lhal can exhibit normal grading and cross-bedding. 

Three types of mineralized zones exist: 1) a conformable massive sulfide lens of 2 metres of 
ifWerite and chalcopyrile (33-Zone); 2) massive (o disseminated conformable and matrix-filling 
flulcrile, pyrite, chalcopyrile and barile associated with an altered dacitic volcaniclaslic unit (Pit Area); 
ad J) slockwork and stringer mineralization consisting of sphaIerite-pyrite-chaIcopyrite-quartz veins 
tolled almost entirely by strongly silicificd and sericitized dacile porphyry (Fleetwood and Vent Zones). 
Hijor. trace and rare-earth-element data show the volcanic rocks have a calc-alkaline affinity consistent 
•ilh formation in a island-arc setting. Incompatible-immobile element plots suggest two compositional 
pwipings, from basalt to basaltic andesite. and hum dacite to rhyolile. The basalts are spatially distinct 
fan the basaltic andesites and may have formed from different eruptive ccnlres. Vertical and perhaps 
literal facies relationships within the volcaniclastic rocks suggest an overall change from a higher 
soey, mass flow regime to more quiescent dcposilional environment consistent with deepening water 
at foundering basin. 

M:15PM Chi lde, F iona 

IHE G R A N D U C V M S DEPOSIT . N O R T H W E S T E R N BRITISH C O L U M B I A : U-Pb A G E S A N D Pb 
ISOTOPE R E L A T I O N S 

CHILDE, Fiona, B A R R E T T , Timothy J.. Mineral Deposit Research Unit, Dept. of Geological 
Sciences. University of British Columbia, Vancouver, B . C . V 6 T 1Z4; and M c G U I G A N . Paul 
I., Cambria Geological LirJ., 1531 W. Pender St.. Vancouver, B . C . . C A N A D A V 6 G 2TI 

lit Granduc deposit is a cupriferous Bcsshi-lype deposit thai occurs within Stikinia, an olloctithonous 
wtonic ore (crrane in the Canadian Cordillera. The Granduc mine was in operation between 1971-1978 
ttdlvSD-1984, with a total production of 15.2 M l of 1.3% Cu. Current reserves are 9.9 M l grading 
111 Cu, Allhough Ihe host stratigraphy is strongly deformed and metamorphosed to upper grcenshisl 
foil, the broad strati graphic reialions can be discerned. The loot wall of ihe deposit consists of flows and 
iffl of basalt to basaltic andesite composition. Low contents of incompatible elements, Zr.'Y ratios of 
•14, and R E E patterns with slight enrichment of L R E E relative to M O R B are consistent with an 
xtanic hack-arc or early (tholciitic) stage of island-arc formation. Mineralization occurs as semi-massive 
alphides imerbedded with argillite. chert, mag net ile-silicate iron-format ion, and possible dacitic tuffs, 
"v hinging wall consists of distal turbidites and pelagic sediments. Previous attempts to date the deposit 
tntbeen unsuccessful due to the mafic nature of the footwall. and the lack of fossil iferous strata. 

Zircon recovered from a basaltic andesite flow gives a preliminary U-Pb age of 230.5±14 Ma . A 
.WH jraincd, variably deformed quartz dioritic sill which intrudes the footwall in Ihe North Zone of the 
xpiiil yields an age of 232±3 M a , which further constrains Ihe age of the footwall and overlying 
rturatization. The Granduc deposit is the first known occurrence of V M S mineralization within the 
I'fttrTriassic Stuhini Group of the Slikinc Tcrrane, Lead isotopic analysis of pyrite and galena from 
Sturatabound mineralization yield ratios of 2 0 6 P b / 2 O 4 P b = 1&.62-I8.65, 2 0 7 P b ' : 0 J P b • 15.56-15.59, 
•jMpti/2D4p|, = 3S. 19-38.27. These values arc notably less radiogenic than mineralization of known 
[illj Jurassic age in Stikinia, supporting a pre-Jurassic age of mineralization. Galena and microcline 
tat Pb-Zn-Ag rich veins in the footwall have compositions of 2 0 6 P b / 2 0 4 P b = 19.18-19.19, 
: ; W 2 0 4 P b = 15.62-15.64, and 2 0 8 P h / 2 0 4 P b = 38.66-38.70, which overlap with those for 
Bttiliiation associated with (he Tertiary Hydcr Plutonic Suite. These veins are younger than, and 
•trilled to V M S mineralization. Zircon from recently recognized felsic stratigraphy located a few 
timetrcs from ihe Granduc mine yields an age of 185.4 +9/-0.4 Ma . These Jurassic felsic rocks, now 
Idthounded against the Granduc stratigraphy, may be partly equivalent to Hazellon Group felsic 
ttijraphy that hosts mineral deposits in Ihe Iskut region 20-50 kilometres to the north. 

14:30 PM Bleeker, Wouter 

U-PB Z I R C O N A G E S F O R K I D D C R E E K : I M P L I C A T I O N S F O R T H E 
1011 MAT I O N O F G I A N T V M S D E P O S I T S A N D T H E T E C T O N I C H I S T O R Y O F 

E A B I T I B I G R E E N S T O N E B E L T 

BLEEKER. Wouter , Geologica l Survey o f Canada, 50 l3-51s t Street, Y e l l o w k n i r e . 
Northwest Territories, X I A 1S5, Canada: P A R R 1 S H , Randy, Geologica l Survey o f 
Canada, 601 Booth Street, Ottawa, Ontario, K I A 0 E 8 , Canada. 

k giant K i d d Creek C u - Z n - A g deposit (140 Mionnes ) , in the Southern Volcan ic Zone o f 
ttAbitibi Greenstone Bel t , is among ihe largest V M S deposits in the world . In conjunction 
rlti a detailed structural and stratigraphic synthesis o f the deposit and its regional setting, 
ti'precise U - P b z i rcon ages have been established for immediate footwall and hanging wal l 
tjoliics, at 3 7 I 4 . 1 ± I , 5 and 2 7 I 0 . 5 ± 1 . I M a respectively. Both rhyoli les are intimately 

led with mineralization. W e consider lite demonstrated longevity o f the K i d d Creek 
^rothermal system, without being interrupted by major extrusion of flows or deposition o f 
etaninous sediments, as one o f the major controls on its giant size. Consideral ion o f age 
Mtraints together wi th the size o f the deposit suggests a l ime-averaged rate o f base-metal 
4*ide deposition in the range o f 0.1 to 10 grams/second. 

Detrital zircon ages on greywacke turbidites in the deeper footwall to the deposit support 
structural observations that the underlying and regionally extensive metasediments are 
unrelated and significantly younger than the volcanics that host the deposit. A l l greywackes 
south of K i d d Creek are younger than -2699 M a ; some o f the greywackes and possibly a l l are 
younger than 2 6 8 3 ± 6 M a . The data contradict earlier views that the greywackes are broadly 
time-equivalent wi th the volcanic stratigraphy. Instead our data enhance the view that 
deposition o f most major greywacke packages in the Southern Volcan ic Zone o f Ihe A b i t i b i 
Greenstone Bel t , as w e l l as in neighbouring subprovinces, significantly post-dated volcanism 
and signifies the onset o f thrusting, uplift, and accretion (le. flysch). 

04:45 PM Hi tzman, Murray W. 

A R G O N - A R G O N S T E P H E A T I N G S T U D I E S O F M U S C O V I T E I N T H E U P P E R D E V O N I A N 
O L D R E D S A N D S T O N E : T H E FIRST A B S O L U T E D A T E S F O R T H E A G E O F IRISH Z I N C -
L E A D M I N E R A L I Z A T I O N 

H I T Z M A N , M u r r a y W . , 3017 Dumbar ton Street, N W , Washington , D . C . 20007; 
L A Y E R , P .W. , Geophys ica l Institute, U n i v . of A la ska , Fairbanks, A K . 99775¬
0800; N E W B E R R Y , R . J . , Dept . of Geo), and Geophys . , U n i v . of A l a s k a , 
Fairbanks, A K . 99775-0760 

The U p p e r D e v o n i a n O l d Red Sandstone fluvial-deltaic, red bed sequence is >6km 
thick in southern Ireland and thins nor thward unti l it pinches out in the north-central Irish 
M i d l a n d s . The sequence has been proposed as a regional aquifer for the hydrothermal f lu ids 
that formed the Irish Z n - P b - A g - B a deposits. Detai led petrographic studies indicate that the 
sequence is h igh ly altered beneath i n d i v i d u a l orebodies w i l h hematite bleaching, alteration 
of detrital muscovi te and feldspar to "sericite,1" and occlusion of porosity by ferroan do lomi te 
and m i n o r sul f ides w h i c h can be i so topica l ly related to al terat ion w i t h i n the o v e r l y i n g 
orebodies. ^ A r - ^ ' A r stepheating analysis of muscovite separates was conducted on samples 
from two deposits (Silvermines and Lisheen) and two unmineral ized areas from south-central 
(Devilsbi t ) and central (Clane) Ireland. A sample of igneous muscovi te f rom a tungsten 
greisen in the D e v o n i a n Leinster ba thol i th was a lso ana lyzed as a contro l . The Leinster 
igneous muscovi te shows a pronounced plateau at the supposed age of formation (-385 M a ) 
and has no subsequent a rgon loss. The Si lvermines samples d i sp lay plateaus at ~525 and 
475 M a ind ica t ing that the sandstones was der ived from mul t ip l e lower Paleozoic source 
terranes. The samples a lso d i s p l a y major A r loss at ~360 and -380 M a suggest ing some 
detrital muscovi te was de r ived from Devon ian intrusions. One sample shows minor loss at 
-337 M a . The Lisheen samples have plateaus at -450 and 480 suggest ing an O r d o v i c i a n 
provenance for the detri tal muscovi te . One sample shows major argon losses at -350 and 
-315 M a w h i l e the other shows a major argon loss at -340 M a . The Devi l sb i t and C l a n e 
samples d i s p l a y plateaus at , -395 and -385 M a and minor losses at -330 and -325 M a . The 
cluster of argon loss ages f rom -350 to -337 probably represent the period of hydrothermal 
alteration that resulted in the formation of the zinc-lead deposits. This lower Carboniferous 
age (Chadian - A r u n d i a n ) is consistent w i th the geologic data from the deposits and indicates 
a minera l iza t ion age of 5-15 m i l l i o n years after host-rock deposit ion. Younger ages of a rgon 
loss date al terat ion of detr i ta l muscovi te and formation of secondary micas d u r i n g the 
Hercyn ian orogeny. 

05:00 PM Chr is tensen, John N. 

A G E O F M V T M I N E R A L I Z A T I O N I N T H E C A N N I N G B A S I N , A U S T R A L I A : 
R b - S r A N A L Y S I S O F S P H A L E R I T E F R O M T H E B L E N D E V A L E D E P O S I T 

C H R I S T E N S E N , J o h n N . ; H A L L I D A Y , A l e x N . ; K E S L E R , S t e p h e n E . , D e p t . 
G e o ! . S c i . , U n i v . o f M i c h i g a n , A n n A r b o r , M I 4 8 1 0 9 a n d V E A R N C O M B E , 
J u l i a n , R . , D e p t . G e o l o g y , U n i v . o f W e s t e r n A u s t r a l i a , N e d l a n d s , W e s t e r n 
A u s t r a l i a 6 0 0 9 

R e c e n t w o r k o f N a k a i et a l . ( 1990 , 1993) and B r a n n o n ct a l . (1992) demons t r a t ed that 
sphaleri te m a y be da ted u s i n g R b - S r i so topic sys temal ics . T h i s permi ts the d i rec t da t ing 
o f M V T and o ther s p h a l e r i t e - b e a r i n g h y d r o t h e r m a l depos i t s that g e n e r a l l y d o not 
conta in datable mine ra l s . 

T h e M V T P b - Z n deposi t a i B l e n d v a l e , W e s t e r n A u s t r a l i a , is s i tuaied on the northern 
m a r g i n o f the C a n n i n g B a s i n on the L e n n a r d shelf , and is hos ted by the reefal facies o f 
the D e v o n i a n ( F r a s n i a n ) P i l l a r a L i m e s t o n e . P r e v i o u s s tud ies o f ca rbona t e c e m e n t 
s t r a t ig raphy c o n c l u d e d that M V T m i n e r a l i z a t i o n o f the L e n n a r d s h e l f l i m e s t o n e s 
o c c u r r e d in the e a r l y C a r b o n i f e r o u s ( M c M a n u s and W a l l a c e , 1 9 9 2 ) . W e h a v e 
c o n d u c t e d R b - S r i s o t o p i c a n a l y s i s o f c rushed and l eached sphaler i te separates, t he i r 
f l u i d i nc lu s ions (as represented by water leachates f r o m crushed sphaler i te) , and o f host 
carbonate and spa r ry c a l c i t e . T h e sphaler i tes have f rom 0.2 to 0 .3 p p m S r and 0.2 to 
1.2 p p m R b . T h e " l 7 R b / R f i 7 S r o f spha l e r i t e r anges f r o m 1.8 to 10 .8 , w h i l e the 
leacha tes h a v e m u c h l o w e r ^ R b / ^ S r , f r o m 0 .09 to 0 . 2 6 . S i x spha le r i t e s f o r m an 
i s o c h r o n i n d i c a t i n g an age o f 3 5 7 ± I 0 M a ( M S W D = 7 , ( « 7 S r / 8 6 S r ) 0 = 0 . 7 1 2 8 ± 6 ) , i n 
g o o d agreement w i l h ihe average age, 356+14 M a , o f the leachate /sphaler i te pai rs . A 
three po in t i s o c h r o n c o n s i s t i n g o f a sphaler i te s ample , its leachate and associa ted host 
carbonate y i e ld s an age o f 361+7 M a . T h e leachaies have an average i n i t i a l " S r / ^ S r o f 
0 . 7 1 2 9 ± 2 in t e rmed ia t e b e t w e e n t w o s a m p l e s o f m i n e r a l i z e d l i m e s t o n e (0 .7134 and 
0 .7120) . L a t e spar ry c a l c i t e has h i g h e r H 7 S r / * 6 S r , 0 . 7 1 8 1 . T h e i n i t i a l " S r / ^ S r o f the 
sphaler i tes and leachates Is h i g h e r than that o f P a l e o z o i c seawater i n d i c a t i n g the f lu ids 
i n v o l v e d i n m i n e r a l i z a t i o n have seen a source o f radiogenic Sr . T h i s is in contrast to the 
M V T depos i t at P i n e P o i n t , C a n a d a , where the sphaleri te i n i t i a l H 7 S r y * 6 S r is e ssen t ia l ly 
the s a m e as the u n a l t e r e d c a r b o n a t e host r o c k . T h i s s t u d y suppo r t s an e a r l y 
Carbon i fe rous (Tourna i s i an ) age for M V T mine ra l i za t ion in the C a n n i n g B a s i n . 
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