
da and B P Canada are strongly committed to environmental 
protection and have initiated base line research, to evaluate 
the environmental impact of mine development, as pan of the 
Project Registration Process in Newfoundland. 

The Duck Pond discovery represents a 10-year commitment 
by Noranda and B P Canada to further exploration and mine 
development. It illustrates the positive results of dedication 
and persistence to a favourable geological'environment. 

... D a n Maclnnis 
Colin MacKenzie 

Gerry Squires 

CU-AU PORPHYRY WORKSHOP 
April 5, 1989, Vancouver 

The following articles are the second installment of articles 
presented at the Cu-Au Porphyry workshop in Vancouver. 
Please refer to The Gangue No . 28 for the first three articles. 

iron Mask Batholith 
& Associated Fe-Cu-Au Deposits 

The Lower Jurassic Iron Mask Bathoiith is a composite 
alkaline intrusion located at the north end of the Nicola 
Volcanic Belt immediately west of Kamioops in south-central 
British Columbia. The batholith consists of two major bodies: 
the larger Iron Mask pluion to the southeast and the smaller 
Cherry Creek pluton to the northwest. 

Extensive Cu-Au porphyry deposits of the alkalic class are 
hosted by later phases of the batholith, and include Afton 
(24.4 Mt @ 0.91% Cu and 0.020 oz/t A u ) , Ajax (27Mt @ 
0.46% Cu and 0.01 oz/t A u ) , B ig Onion (3.6Mt @ 0.71% Cu 
and 0.012 oz/t A u ) , Pothook (2.6Mt @ 0.35% C u and 0.021 
oz/t A u ) , and Crescent (1.3Mt @ 0.46% Cu and 0.006 oz/t 
A u ) . 

Extensive zones of pervasive or vein controlled sodium 
silicate (albiie), potassium silicate (potassium feldspar), 
propylitic (chlorite, epidote, carbonate and pyrite) and car­
bonate alteration (ankerite) are associated with these 

IRON MASK Cu-Au DEPOSITS 

Name Reserve (Production) 
M short tons 

Cu 
% 

Au 
opt 

Afton 

Pothook 

Pit 24.4 (1977-87 
U.G. 10.5 _ 

2.60(1987-88 

0.91 

0.35 

0.020 
0.030 
"•%<>% 
0.021 

Crescent 1.36 0.46 0.006 

Big Onion Voilo - 2.64 
Afton - 3.6 

0.84 
0.71 

0.012 
0.012 

D . M . 2.96 0.38 0.007 

Ajax 27 0.46 0.01 

Iron Mask 
& Erin 

0.182(1904-28 1.4 ? 

deposits. 
The Iron Mask Pluton consists of four major intrusive 

phases, the Iron Mask Hybrid , Pothook, Sugarloaf and Cher­
ry Creek units, which range in composition from mafic 
agmatite and coarse grained gabbro to microsyentte por­
phyry. Field relationships, and major element geochemistry 
indicate that all four phases resulted from fractional crystal-
lation of an original gabbroic magma under conditions of high 
oxidation and continuous crystallization of magnetite. K - A r 
age dates of all four phases range from 194 to 2046 M a , 
supporting these interpretations. 

Emplacement of the Iron Mask and Cherry Creek plutons 
was controlled bya major northwest trending fault system and 
the plutons were emplaced at an epizonal to subvolcanic level 
in an active structural zone. The batholith is essentially coeval 
with, and is considered to be co-magmaticwith, Nicola Group 
volcanic rocks. 

Emplacement of the younger phases of the batholith, par­
t icularly the Sugarloaf unit and the more felsic and 
porphyritic phases of the Cherry Creek unit, was dominated 
by existing northwesterly trending structures, and these units 
are confined to the faulted edges of the Iron Mask pluton or 
along major cross-cutting faults. 

Copper-gold mineralization is widespread throughout the 
bathoiith and closely associated with the Sugarloaf and Cher­
ry Creek units. Bodies of Cherry Creek micromonzonite and 
microsyenite explosion breccia are particularly good hosts for 
mineralization. Field relationships indicate that copper-gold 
mineralization was deposited by structurally controlled 
hydrotherma! systems that developed during the final stages 
of crystallization of Iron Mask magma. K - A r age dates of 
hydrothermal biotite coincide with ages from primary biotite. 
supporting this interpretation. Magnetite lodes hosted by the 
Cherry Creek unit are litanifcrous and apatite rich, and are 
considered to be immiscible segregations from the differen­
tiating alkalic magma. 

Note: Material presented in this paper is based on studies 
by the author, K . E . Northcote and Y . T J . Kwong, and on 
contributions by W.R. Bergey of Teck Corporation, L . Bond 
of Afton Operating Corporation, M . Osatenko of Cominco 
Ltd. and N . Voi lo , Consulting Geologists. 

. . . V A . Pre io 

Porphyry Cu-Mo-Au 
Island Copper Deposit 
Vancouver Island, B.C. 

The Island Copper deposit, operated by B H P - U t a h Mines 
Ltd . on northern Vancouver Island, is an island arc-type 
porphyry C u - M o - A u deposit that resulted from the intrusion 
of a ISOMa rhyodacite dike-like body into comagmatic 
basalts, andesites and pyrociastics of the mid-Jurassic Bonan­
za volcanics. Initial estimated ore reserves were 283 million 
tons of ore at 0.52% C u and 0.017% M o . The geology of the 
deposit has been substantially clarified in recent years. Re­
search studies (O . Arcancibia, Ph.D. thesis in prep.), as well 
as pit and surface mapping and core logging by company 
geologists, form the basis for the advances presented herein. 

Current geological knowledge suggests that the porphyry 

4 , 
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svstem evolved from an eariy, probably juvenile fluid-
dominated stage to one strongly influenced by meteoric 
waters, as the main heat source cooled and further intrusion 
and brecciation took place. A t least three main stages of 
alteration-mineralization have been differentiated. 

1) A N E A R I Y S T A G E , related to the main intrusion of 
rhyodacite porphyry, involved the development pf outwardly 
progressing zones: 

° a) a stockwork core of quartz-magnetite-amphibole-
Na plagioclase; ' 

° b) a biotite-magnetite zone with chalcopyrite, pyrite 
and molybdenife; 

0 c) a chlorite zone with pyrite and minor chal­
copyrite; 

0 d) an outermost epidote zone. A l l are developed in 
Bonanza Volcanic rocks except the quartz-am-
phibole-magnetite core, which in addition formed 
along the margins of the rhyodacite porphyry. The 
biotite alteration, along with the main copper 
mineralization, partly overprinted the quartz-mag-
netite-amphibole core. 

2) A S T R U C T U R A L L Y C O N T R O L L E D I N T E R M E D I A T E 
S T A G E , superimposed upon the earlier assemblages, was 
related to the emplacement of a quartz stockwork and is 
characterized by sericite, chlorite and kaolinite assemblages, 
with local concentrations of pyrite, molybdenite and chal­
copyrite. It is mainly developed in the rhyodacite porphyry 
and immediate wallrocks. M u c h of the chlorite overprint 
currently observed in the pit could have been associated with, 
this stage. 

3) A L A T E S T A G E , related to the emplacement of breccias 
under extreme base-leaching conditions, is characterized by 
pyrophyilite, kaolinite, sericite and dumortierite. Further low 
temperature alteration episodes included "yellow dog" 
ankerite-calcite veining, widespread zeolite development, and 
the precipitation of remobilized carbon-bearing organic com­
pounds. 

The bulk of copper mineralization was introduced during 
the early stage, to be followed by the main episode of molyb­
denum. Almost all of the copper occurs in the form of 
chalcopyrite, predominantly hosted by biotitized Bonanza 
Volcanics. 

G o l d output since production started in 1971 is about 8S0 
000 ounces with an annual rate of slightly higher than 50 000 
ounces. This renders Island Copper one of the largest gold 
producers in British Columbia. Average head-grade in the 
deposit is about 0.22 ppm A u , with large volumes assaying in 
excess of 0.4 ppm A u . Only 509c of the gold is recovered in 
the copper concentrate, which averages 25% C u and 8 ppm 
A u . Studies on gold occurrence, gold-contoured values from 
blast-hole samples, and bulk sampling tests indicate that gold 
was essentially associated with the eariy and intermediate 
stages of alteration-mineralization, although it is not clear 
whether gold of the latter stage was introduced into the 
System at that time or remobilized from earlier mineraliza­
t ion . G o l d has been observed in the native form, as 
micron-sized inclusions in chalcopyrite, pyrite, molybdenite 
and silicates. 

Certain features, such as the positive correlation between 
gold and copper, the overall association of gold with the 
potassic (biotite-rich) alteration zone, and the high content 
of magnetite in the system ( * 8 % vol.), are characteristic of 

ORE GENESIS RESEARCH 

Chemical controls oFmcta l ore grades- an essential 
pan of exploration mode Is for economic ore deposits - i 
arc being investigated by the Australian" Bureau 'of 
Mine ra l Resources using a new approach adapted from 
chemical engineering'. The first application is on 
hydrothermal tin-tuhgstsn deposits, where ore fluid 
compositionsfcrebeing analysedscm[-Quantitatively by 
a new heavy-Ion analytical facility ( H I A F ) proton¬

' microscope'technique. T h e work is being carried out 
i n collaboration with 'CSlRO ' s Division of Exploration 

. GeOSClCP.CC • "; 

< ~ - ' ~> 
most known gold-rich porphyry copper deposits. 

Authors: J . Perello, J . Himes- B H P - U t a h International Inc; 
O . Arancibia, P. Clark - Queen's Univ;P. Burt , C. Clarke, C. 
Fleming & A - Reeves - B H P - U t a h Mines L td . ; and, C Leitch 
- U . B . C 

Ml MILUGAN 
Alkaline Intrusive Au-Cu Deposit 

The M t . Mii l igan M B X porphyry gold-copper deposit, 90 
miles northwest of Prince George, B . C . , has a dril l inferred 
inventory of 100 million tons. Grade ranges from 0.01 to 0.15 
oz/ t gold and 0.2% to 1.0% copper. 

The project is a joint venture between Continental G o l d 
Corp.(70%) and BP Resources Canada Limited (30%). The 
joint venture holds a large contiguous block of claims covering 
42 square miles of the mineral belt, accessible by an 
allweather, heavy-duty gravel logging road from MacKenzie , 
40 miles to the east. 

In 1983 and 1984 B P acquired the property by staking and 
acquisition and identified a gold-copper soil geochemical 
anomaly approximately three square miles in extent. In 1985 
after IP and magnetic surveys over the geochemical anomaly, 
B P exposed gold mineralization in trenches on the Creek and 
Esker zones. 

United Lincoln Resources Inc., (a Continental G o l d Corp. 
subsidiary) optioned the property from B P in 1986. Lincoln , 
having undertaken extensive trenching wi th in the soil 
geochemical anomaly and additional magnetic surveys, com­
menced diamond drilling on the Creek and Esker zones and 
discovered the M B X deposit in 1987. 

Regionally the property lies within the central volcanic core 
of the Upper Triassic-Lower Jurassic Takia Group. Takla 
volcanics are dominated by subaqueous alkalic pyroxene 
porphyritic andesite and basalt flows and pyroclastics with 
subordinate intercalated tuffs and argillites. Intruding the 
volcanic stratigraphy are comagmatic alkaline syenite, mon-
zonitc-diorite stocks. 

The M B X porphyry gold deposit is situated on the eastern 
side of a 3,000 foot diameter porphyritic monzonite stock. 
Mineralization is hosted by easterly dipping pyroxene por­
phyritic andesite to latire flows, pyroclastics, interbedded 
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trachytic tuffs and a 30 to 150 foot thick porphyritic mon­
zonite dike. Mineralization persists into the eastern margin 
of the monzonite stock but with decreasing grades. 

The multi-phase monzonite stock is fine to medium grained 
with 20% plagioclase laths in an aphaniticpotassium feldspar 
matrix. This is one of three alkaline plutons on the property 
that form a north-northeast alignment, suggesting a struc­
turally controlled emplacement. The porphyritic character of 
the intrusive units and the number of dikes is indicative of a 
hypabyssal subvolcanic environment. 

Potassium silicate and propylitic alteration assemblages 
have formed outwardly from the stock for 1000 and 8000 feet 
respectively. A n early, fine grained felted hydrothermal 
biotite superimposed on the volcanics is over printed by 
pervasive grey potassium feldspar. Biotite comprises 10 to 35 
per cent of the volcanic units and potassium feldspar up to 50 
per cent, while pyroxene is typically replaced by actinolite 
within the potassic zone. In fine grained laminated tuffs 
massive potassium feldspar replacement is common. The 
potassium silicates overprint the enclosing propylitic as­
semblage which is pr inc ipa l ly comprised of epidote, 
carbonate and pyrite. Veiniets of magnetite with minor chal­
copyrite post date the main period of sulphide precipitation 
and are restricted to the potassic zone. Weak but pervasive 
sericite partially replaces plagioclase phenocrysts in the mon­
zonite stock and in the porphyritic monzonite dike within the 
zone of potassic alteration. Throughout the M B X deposit, 
alteration is typically pervasive and veining is infrequent. 

Disseminated grains and coalescing grain aggregates of 
chalcopyrite and pyrite comprise approximately 60% of the 
total sulphide content. Fracture controlled pyrite-chat-
copyrite mixed veiniets are less abundant. Chalcopyrite and 
pyrite-bearing K-feldspar-carbonate veiniets are relatively 
rare. Quartz veining is noticeably absent. The distribution of 
sulphides is zoned but not uniformly. A t the north end of the 
M B X deposit pyrite and chalcopyrite occur in equal con­
centrations. Bomitc, though present, is a minor constituent. 
With in the west central portion of the deposit the pyritexhal-
copyrite ratio is approximately 3:1. A l o n g the east and 
southeastern margin of the deposit the pyrite content in­
creases to 5 to 10%, and the pyrite:chalcopyrite ratio is 
approximately 20:1. 

Metal zoning closely parallels that of the sulphides with gold 
concentrations increasing with the pyrite:chalcopyrite ratio. 
This relative gold enrichment, coincides with the transition 
from potassium silicate to the propylitic alteration as­
semblage. 

Both chalcopyrite and pyrite are auriferous and occur as 
separate grains. Intergrown sulphides are rare, an important 
positive metallurgical feature. Gold associated with pyrite 
occurs as small particles on grain margins. 

A t the West Breccia zone, situated on the western flank of 
the monzonite stock, an intrusive breccia, comprised mostly 
of monzonite and a few scattered volcanic elastics, is enclosed 
by a broad zone of brccciated and fractured monzonite. 
W i t h i n the intrusive breccia pink secondary potassium 
feldspar is pervasive, however, moving outward from the 
breccia, the potassium feldspar is fracture controlled. Both 
chalcopyrite and pyrite'occur as fracture fillings and as dis­
crete fine grains partially replacing altered mafic minerals. 
Chalcopyrite predominates over pyrite and gold concentra­
tions are low. 
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T h e Creek. l ; >kiT and "9 zones are located within 
propylittzed ho^.M«'n'lc-pvTO\cnc porphyritic andcsitcs ap¬
proximately 1C.V feci southwest and 1500 feet west, 
respectively'of $V VIHX rvrphvry deposit. These zones are 
northeast s tr ikes, sioeply nonhwest-dipping, tabular bodies 
of auriferous f f i m m * * ^ : J passive sulphides occupying 
fracture systems ifldi.il to the monzonite stock. Each of the 
deposits comprises ihiee to five subparallel, sulphide-rich 
bodies, spaced . K U - V S 200 to 300 feet. Individual structures 
range from 1 to U 1 f « t i n thickness and grade from 0.10 to 
2.89 oz/ton geld jwul 0.2 to 10*5 copper. Each zone is open 
along strike and ^ w n J ! P - ̂  P r 0 P y I i t i c a ' l y altered an-
desites between tlw individual sulphide bodies cany- 30 to 350 
ppb gold and 2tV t<> ~ l V P F m copper. Silver, arsenic and 
antimony are pi twfi" : l t twkfiOttnd concentrations. 

Pronounced R W U I ! Jtonation is related to the proximity to 
the monzonite * u v t Th« M B X porphyTy deposit adjacent to 
the stock, contains less thJin 10 ppm combined arsenic and 
antimony. A t tho Creek. Esker and 79 zones, combined 
concentrations i m t r a M to 300 ppm and to 2000 ppm respec­
tively. Silver show* n similar relationship with concentrations 
ranging from IS flnti i n : h c M B X z o n e ' 1 0 1 0 t 0 4 0 P P m i n 

the Creek zone, and ftO 10COO ppm in the Esker zone. 

Mark RebagluH. Rlinfr. who conceived the original ex­
p lo ra t i on progt«»» a n J D a v e C o p e l a n d . P .Eng . . are 
Vancouver-based omsutting geological engineers who have 
directed and nuBrtsd ' h i s P » J e c t 1 0 i t s current stage. 

[Ed. Note- Kr t 'F ' i / releases from Continental Gold 
Corp. indicate i-V Aft M"'tSJn Cu-Au deposit is a massh-e, 
blanket-shaped xitf*'1"' ^OOfect long, up to 3,100 feet wide and 
up to S0O feet itot'Jfc 0>*T 150,000 feet of drilling has been 
completed in ^Vhofi'S. Reserves are reported to be in the ISO to 
200 million ton r t l 'W. S ^ - ^ S 0.02 ar/rOrt 

STEWART • ISKUK BELT 
Northwestern B.C. 

K-Feldspar (,'i'mH-rii^n: Relationship of K-Feldspar In­
trusions lo Cu I 'd j i ln ries and Au Veins, Stewart-Iskut Belt 

Hypabysaal ^on^r -^o ld porphyries and mesothermal to 
epithermal goM « l ' v C r v ¥ ' n s ' n t t l c S t c w a r t - I s k u t gold belt are 
related to Eai lv Jurassic intrusive rocks which are either 
alkaline or cak alkaline in composition. In the Premier and 
Sulphurets a rem 1 | | C intrusive rocks feed and cut a Lower 
Jurassic vole;iu>>-sedimtntary sequence of the Hazelton 
Group. A t the Snip, Skyline and Galore Creek deposits the 
intrusive rocks rui Upper Triassic, Stuhini Group volcanic 
and sediment.uY nxrks. Porphyry and vein-type ore deposits 
are linked by: 

1) their SfMlwl and inferred temporal association with 
intrusive rocks. i» particular distinctive two-feldspar por­
phyTy with K-ff ids-par megacrvsts (Premier porphyry is a well 
documented evn'iiplc) 

2) potassic alteration - pervasive sericite, K-feldspar 
(aduiaria), ami l*".*s wmmonly biotite 

3) a stnictuirtl control, interpreted to be syn-volcanic (ex. 

Premier and Galore Creek) 

— A t Premier , hornblende-pIagioclase-K-feldspar-quartz 
prophyritic dacite dikes (Premierporphyry), derived from the 
Texas Creek granodiorite bathoiith, are cmplaced along in­
tersecting northeast and northwest structures. These appear 
to control volcanic stratigraphy and are interpreted to be 
synvolcanic faults. The ore consists of quartz-K-feldspar 
(aduiaria) veins, stockwork and breccia that follow the same 
structures as Premier porphyry. Past production at premier 
is 4.7 Mt at 2.2 g/t A u and 80.3 g/t A g . Mineralization dies 
out abruptly near overlying maroon (oxidized) strata, which 
suggests that ore deposi t ion resulted from mixing of 
hydrothermal fluid with meteoric water. Silver and go!d°are 
most abundant in the upper part of the deposit, abundance 
of base metals and mineral grain size increase at depth. The 
sericite alteration zone flares outward toward the top of the 
deposit. These are classic features of an aduiaria-sericite 
epiihermal deposit. G o l d occurs primarily as electrum that 
has a close spatial association with tetrahedrite. 

Minera l iza t ion in the Sulphurets area is controlled by two 
north-trending structures; the steep Brucejack fault and the 
Sulphurets fault, whose shallow west dip results in a sinuous 
map pattern. These, and secondary structures, control Early 
Jurassic dioritc, syenite and granitic intrusions and localize 
sericite-K-feldspar alteration. A n alteration zone of this type 
hosts the West Zone deposit (0.775 M t at 12.1 g/t A u and 786 
g/t Ag) adjacent to the Brucejack fault. Mineralization is an 
anastomosing network of vein stockworks and breccia, inter­
preted to be a silicified shear zone, bounded by intrusive 
K-feldspar porphyTy. 

The K e r r deposit (60 Mt at 0.84% C u , 0.34 g/t A u and 2.05 
g/t A g ) occurs within sheared and sericite-aitered volcanic 
rocks that are bounded by splays of the Sulphurets fault. A 
diorite body, K-feldspar porphyry dikes and high grade A u -
A g - C u veins are all contained within the north-trending 
structural zone. The Kerr porphyry deposit contains pyrite. 
chaicopyrite, tennantite, bomite and chalcocite occurring as 
disseminations and disrupted quartz veins. 

The Snip depositfTwjn zone 1.43 M t at 21.9 g/t A u ) is a 
mineralized shear zone that trends 120 and dips moderately 
to the southwest (about 55). Discordant mineralization, that 
cuts massive feldspathic wackes, comprises pyrite, pyrrhotite, 
chalcopyrite, sphalerite, galena and arsenop'yrite. The ore is 
both massive and strongly foliated, quanz is commonly brec-
ciated with a crackle texture. Mineralization is restricted to 
the shear zone and contacts with wallrock are sharp. Potassic 
alteration is represented by pervasive biotite-flooding and 
irregular K-feldspar (aduiaria) replacement of the wallrock. 
_ The Johnny Mounta in gold mine, 1 km southeast of Snip, 
is a structurally disrupted mesothermal gold-bearing quartz 
vein deposit. Current reserves are 0.622 M t at 19_5 g/t A u and 
0.75% Cu . Sa l i f ica t ion and potassic alteration occur along a 
series of northeast-trending structures in close proximity to 
an orthoclase porphyry. 

The Galore Creek alkalic porphyry C u - A u deposit (125 Mt 
at 1.06% C u , 0.40 g/t A u and 7.7 g/t A g ) comprises 10 tabular 
to manto-shaped deposits. Mineralization is hosted in vol­
canics. breccia pipes and K-feldspar megacrystic syenite dikes 
and plugs. The mineralization and several phases of syenite 
porphyries are in p a n controlled by north and northeast 
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structures, interpreted to be synvolcanic. the deposits are 
characterized by skarn-type, metasomatic or late magmatic 
alteration products (epidote, garnet, diopside and magnetite) 
along with pervasive K-feldspar and biotite alteration, an­
hydri te and gypsum. O r e minera ls consist of pyrite, 
chalcopyrite, magnetite, bomite and minor sphalerite and 
galena. 

Porphyry and mesothermal mineralizatio/i could be incor­
porated into the Premier ore depositional model. This would 
suggest synchronous mineralization and depth/temperature 
dependency in a single stage process. This is probably too 
simplistic. Intrusive, structural and mineralization histories 
are known to be multi-stage and the ore fluids probablyrange 
from magmatic to mixed juvenile/meteoric. M o r e work needs 
to be done to answer questions concerning: 

1) age, displacement, history of ore controlling fluids 
2) relative and absolute ages of mineralization types 
3) composition of fluids 

The authors acknowledge informative discussions with: R_ 
Britten (Esso Minerals); F. Hewitt (Northair Group); B . 
Hewton and B. Butterworth (Sulphurets G o l d Corporation); 
R. Nichols, I. Paterson and B . Wolfe (Cominco Ltd.) 

...Derek A . Brown 
Paul Wojdak 

FUTURE MEETINGS, WORKSHOPS & 
F1ELDTRIPS 

O C T O B E R 1989 

14 - 19th S T R A T I G R A P H Y A N D M E T A L L O G E N Y O F 
T H E S I C K E R G R O U P , V A N C O U V E R I S L A N D . Workshop 
and fieldtrips, Nanaimo, B . C . Details: H . Paul Wi l ton or Nick 
Massey, c/o B .C . Geological Survey Branch, 220-756 Fort 
Street. Victoria, B .C . , Canada, V 8 W 3A3. Telephone (604) 
356-2818. 

N O V E M B E R 1989 

5 - 8 t h W O R L D G O L D '89, Reno, Nevada. Details: Meet­
ings Dept. S M E , Box 625002, Littleton, Colorado, U S A 
80162, Tel . (303) 973-9550. 

20 - 21th M O D E R N E X P L O R A T I O N T E C H N I Q U E S . 
Conference sponsored by the Saskatchewan Geological 
Society, c/o Robert Trover, S G S Symposium '89, P.O. Box 
234, Regina, Saskatchewan, S4P 2Z6. Tel: (306) 787-2562. 

D E C E M B E R 1989 

3-5th O R E M I C R O S C O P Y A N D F L U I D I N C L U S I O N 
A N A L Y S I S S H O R T C O U R S E , P u l l m a n Wash ing ton . 
Registration Fee S375 U . S . Contact: D r . Lawrence D . 
Meincrt , Ore Microscopy Short Course, Washington State 
University, Pullman, W A 99164-2812. 

6 - 8th N O R T H W E S T M I N I N G A S S O C I A T I O N 1989 A N ­
N U A L M E E T I N G , Spokane Wash ing ton . O n e o f the 

highpoints of the mining year! D e t a t l s : N W M A , 414 Peyton 
Bldg., Spokane W A 9920L Tel . (509) 624-1158. 

F E B R U A R Y 1990 

6 - 9th C O R D I L L E R A N R O U N D U P . This is the premier 
exploration and mining show in western Canada. Vancouver 
Hotel, Vancouver, B . C . Details: Jack Patterson, Manager, 
B . C . & Y u k o n Chamber of Mines, 840 W. Hastings St., 
Vancouver. Tel: (604) 681-5328. 

M A R C H 1990 

I to 11th. M E X I C A N S I L V E R D E P O S I T S E X C U R S I O N , 
1990. Sponsored by Society of Economic Geologists ( S E G ) 
in conjunction with S M E / A I M E Annua l Meeting in Salt Lake 
City, Utah, Feb. 26 - M a r . 1,1990. Est. cost USSS50. Limit 35 
participants. Reservations & Information contact: Kenneth F. 
Clark, Economic Geology Publishing Co., P.O. Box 637, 
University of Texas. E l Paso, EI Paso, Texas, 79968-0637, 
U S A . Tel: (915) 533-1966, F A X : (915) 544-7416. 

9 - 10th C A M E S Y M P O S I U M - Computer treatment of 
Explora t ion and M i n i n g Data - Do's and Don'ts. Fee 
CdnSl25. Details: P & D Assoc. of Canada, Suite 1002. 74 
Victoria Street, Toronto. Ont., M 5 C 2A5. Tel: (416) 362-1969 
F A X (416) 362-0101. 

9 - 11th E X P L O R A T I O N G E O C H E M I S T R Y : Design and 
Interpretation of Soi l Surveys. Fee CdnS400. Met ro Toronto 
Convention Centre. Sponsored by the Association of Ex­
ploration Geochemists and the Prospectors and Developers 
Association of Canada. Contact P D A C : Tel:(416) 362-1969 or 
F A X : (416) 362-0101 

I I - 14th P R O S P E C T O R S & D E V E L O P E R S A S S O C I A ­
T I O N A n n u a l C o n v e n t i o n . T h e m e : E x p l o r a t i o n & 
Development - New Realities. Royal Y o r k Hotel , Toronto, 
Ont., Canada. Contact P D A C : Tel:(416) 362-1969 or F A X : 
(416) 362-0101. 

A P R I L 1990 

1 - 5th G E O L O G Y A N D O R E D E P O S I T S O F T H E 
G R E A T B A S I N , symposium and field trips, Sparks, Nevada. 
Details: Geol . Soc. Nevada, Box 12021, Reno, N Y , U S A 
89510, Tel . (702) 786-0870. 

M A Y 1990 

M a y 14 -15 F L U I D S IS T E C T O N I C A L L Y A C T I V E 
R E G I M E S O F T H E C O N T I N E N T A L C R U S T . Hote l Van­
couver, Vancouver, B .C . , Preceding 1990 Annua l G A C / M A C 
Convention. Tentative fees S250 (S150 for students). Con ­
tact: D r . B . E . Nesbitt, Dept. of Geology, Univ . of Alber ta , 
Edmonton, T 6 G 2E3. Tel: (403) 492-5071, F A X (403) 492-
2030.ts 

May 28 - June 1 C I M M Symposium on the P O L Y M E T A L -
L I C B E L T O F N O R T H W E S T E R N Q U E B E C , 
Rouyn-Noranda. Details: Maur ice Rive , Minis t re de F-
Ene rg i e et des Resources , 19 rue Pe r reau l t Ques t , 
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