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Update on bskay Creek - A Review of Geology, Ore Reserves and 
Development Activities 

The surface d iamond dri l l ing program c o m m e n c e d in 1938 cont inued through 1990 and by 
year end s o m e 650 holes totalling about 150 km. of core had been completed, s ince the 
start of the project. In September 1990, p robab le plus poss i b l e geo log ica l reserves in the 
21B b lock were stated to be 2,093,000 tons grading 1.43 oz. A u and 54.01 oz. A g per ton, 
using a cutoff g rade of 0.25 oz. Au/ ton, Co r respond ing f igures at 0.10 oz. Au/ton cutoff 
were 4,364,000 tons grad ing 0.77 oz. A u and 29,12 oz. A g . per ton. In July 1990, an explo­
ration dec l ine was c o m m e n c e d , directed under the thickest, h ighest grade parts of the 21B 
zone. Pr inc ipa l object ives are to get direct exper ience of rock condi t ions underground 
and to obtain samp les for metal lurgical test work. By the end of the year, the dec l ine had 
advanced 1,130 rn. and three cross-cuts had been driven through the Main Contact O r e 
Lens. Samp l i ng of these cross-outs amply conf i rmed the extraordinary expectations en­
gendered by surface dri l l ing. An underground p rogram of in-fill dri l l ing schedu led to end 
in early Ma rch 1991 is the pre lude to mining a bulk samp le for metal lurgical testing at pilot 
plant sca le . Meanwhi le , the p rocess of site permitting and prov is ion of road a c c e s s to the 
property is wel l underway. 

J e r r y B l a c k w e l l 
Geo log i ca l Consultant, C o r o n a Corpora t ion 
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The Land Between the Stinking and Dream Rivers 

D . J . A i i d r i c k a n d J . M . B r i i i o n 
B.C. Ministry of Energy, Mines and Petro leum Resources , 

Geo log i ca l Survey Branch 

The 21 Zone deposi ts of Eskay Creek form the s e c o n d largest go ld reserve and third larg­
est silver reserve in British Co lumb ia ' s history. Yet they eluded d iscovery for 60 years 
desp i te intense, focused explorat ion efforts. Equal ly elusive are s imple explanations tor 
their geo log ica l setting, deposi t features and ore genes is . 

The geo log i ca l setting for the 21 Zone deposi ts shows elements c o m m o n to the b road 
reg iona l geo log ica l patterns and several features that are at var iance to these regional 
patterns. A current cha l lenge is to determine the or igin of these loca l anomal ies and to 
d e c i d e whether any of these atypical features were factors in the formation, local izat ion or 
preservat ion of these unusual depos i ts . 

The strat igraphic posi t ion of these stratabound ores is not yet certain. The main ore hori­
zon may lie within any of the S a l m o n River, Mount Dilworth or Betty Creek formations. We 
can only state with certainty that the ores are hosted by strata in the upper part of the Haze l -
ton G r o u p . S ince these strata have attracted little attention in the past 20 years, the entire 
interval should be regarded as highly prospect ive, rather than focus ing on a single daci t ic 
band within this interval. 

At depos i t sca le , several features of the 21 Zone are character ist ic of s y n g e n e i c , vo lcano-
gen ie exhalative ore genes is (thinly laminated su lph ides, g raded beds , s lump folds, 
synsedimentary faults, lateral zon ing a long strata). Other features are d iagnost ic of a sub-
vo l can i c or epi thermal ore depos i t (vugs, coarse-g ra ined and zoned su lph ides, fluid inclu­
s ions, gangue miner a io logy) . Still other features are c o m m o n to both deposi t types and 
are therefore non-d iagnost ic (realgar, orpirnent, chlori t ic and serici t ic alteration zones) . Of 
the two sets of d iagnost ic features, only one is consistently assoc ia ted with e c o n o m i c 
concentrat ions of p rec ious and b a s e rnetals. Whether these sets of features represent two 
chrono log ica l l y and genet ical ly distinct su lph ide deposi t ing systems that have been super­
i m p o s e d in a very smal l area, or whether the ore depos i ts represent only one comp lex 
genet ic ep i sode remains to be determined. 
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Palaeozoic through Tertiary Geoiogicai Lvoiutiori of the Iskut and 
Stikine Rivers Area - or "How the West 'Begun'* 

R . G . A n d e r s o n 
Geo log i ca l Survey of C a n a d a 

The area extending northwest from Stewart a long (he international border to the conf luence 
of the Stikine and Iskut Rivers, and north to B o b Quinn Lake, is known as Iskut River map 
area (NTS 1048; 56-57^oN, 130-130°W; a lso known as the Bradf ield Cana l map area in the 
U .S .A . ) . It conta ins a record of a rich and var ied geo log i ca l history that e n c o m p a s s e s 
deve lopment of the Pa laeozo i c Stikine assemb lage , T r iass ic and Ju rass i c Stikinian arcs , 
and M i d d l e to Upper Ju rass i c Bowser over lap a s s e m b l a g e rocks a long the Tertiary (Eo ­
cene) p lutonic eastern margin of the Coas t Belt. Part of this geo log ica l history inc luded the 
M i d d l e Ju rass i c prec ious- and base-meta l deposi t ion in the Eskay Creek area. 

The P a l a e o z o i c Stikine assemb lage compr i ses Lower Devonian, M iss i ss ipp ian and Lower 
Pe rm ian plat forma! l imestone and subordinate p i l lowed basalt f lows and intermediate to 
fe ls ic vo lcan ic las t i c rocks that were deformed in Devono-M iss i ss ipp ian? and Perrno-
T r iass i c time. The Stikine assemb lage forms the basement for the M e s o z o i c strata. 

The Uppe r Tr iass ic Stuhini Group, Lower and M idd le Ju rass i c Hazelton Group vo lcan ic 
and sedimentary rocks, and three plutonic suites record waxing and waning of the Stikinian 
M e s o z o i c a rcs . Western and eastern facies of Stuhini Group are d ist inguished by b imoda l 
vs. maf ic and intermediate vo lcan ic rocks and l imestone vs. med ium to fine grained s i l ic i -
c last ic sedimentary rocks, respectively. To the northeast, the upper Stuhini Group is domi ­
nated by sedimentary rocks which g rade into a c o n d e n s e d sequence of distal Hazel ton 
G r o u p vo l can ic rocks. Three lower vo l cano genie formations and one upper sedimentary 
formation make up the Hazelton Group , a p rec ious metal mefallotect. Plufons of the Late 
T r iass i c Stikine and Early Ju rass ic Texas Creek suites are partly cospat ia l a long a north­
west- t rending belt paral lel and adjacent to the international boundary. Two northwest-
t rending belts of Texas Creek suite plutons and hypabyssa l intrusions - ca lc -a lka l ine to the 
southwest and alkal ine to the northeast -- are recogn i sed . Texas Creek plutons were 
coeva l with the volcanisrn and were e m p l a c e d local ly cospat ia l ly with s o m e Early J u r a s s i c 
v o l c a n i c centres inferred from Lower J u r a s s i c stratigraphy. Early Ju rass i c and o lder rocks 
were de formed in an event perhaps manifest in a w i d e s p r e a d , sub-Toarc ian unconformity. 
Deve lopment of an extension-related latest Early and M i d d l e J u r a s s i c basin and coeva l 
intrusion of M i d d l e Ju rass i c Three Sisters plutonic suite fo l lowed. 

The distr ibution and metal logeny (e.g. Eskay Creek) of Lower Ju rass i c and M i d d l e J u r a s s i c 
fac ies belts of the S a l m o n River Format ion differ from the Lower Ju rass i c strata d e s c r i b e d 
above. North-trending facies belts dominate and change in character from west to east. 

A thin, be lemno id - r i ch , sandy l imestone to ca l ca reous or s i l i ceous shale member of Toar-
c ian (late Ear ly Jurass ic ) to Ba joc ian (early M i d d l e Jurass ic ) age common ly o c c u r s at the 
b a s e of the S a l m o n River Format ion. The over ly ing, lower M i d d l e J u r a s s i c membe r has 
three fac ies that def ine the north-trending belts. Andes i t i c hornb lende - and p l ag i oc l ase -



r ich voloanictast ic rooks near Sn ippaker Mountain ( S n i p p a k e r M o u n t a i n fac ies ) may 
represent vestiges ot an arc. West of Sn ippaker Mountain and east of the Stikine River, 
M i d d l e Jurass ic , northerly or easterly elongate, quartz monzodior i te to quartz rnonzonite 
plutons are part of the w idespread M i d d l e Ju rass i c Three Sisters plutonic suite. In Iskut 
River map area, the plutons may indicate the roots of the M idd le Ju rass i c arc preserved in 
the Sn ippaker Mountain tacies rocks to the east. A media l facies belt east of Sn ippaker 
Mounta in , the Eskay Creek lac ies , c o m p r i s e s distinctive basal s i l iceous and limy, rad io-
lar ia-bear ing shale and argillite that is intercalated with and overlain by p i l lowed andesi te 
f lows that are local ly intensely si l ic i f ied. The sedimentary rocks are pad of the "contact 
z o n e " that hosts the stratabound Eskay Creek deposit . Eskay Creek facies strata can be 
t raced 50 - 70 km. north and south from Eskay Creek thickening abruptly from about 60 
metres at the deposi t to 1,500 metres farther north. Rare but distinctive rhyolite f lows occur 
within the facies to the north. Just north of the Iskut River map area, mo l luscs indicate a 
Toa rc ian and Ba joc ian age for the basa l sedimentary member of the Eskay Creek facies 
rocks . The Eskay Creek facies may have accumula ted in a back -a rc bas in . 

East of Eskay Creek, starved basin-type, radio lar ian-bear ing, b lack s i l i ceous shale and 
white, flinty (air fall?) ash (the T roy R i d g e f ac i es ) are correlative with the Sn ippaker and 
Eskay Creek facies. These rocks are a lso likely correlative with the better dated Ba joc ian 
age Q u o c k Formation of the Spats iz i G roup found about 100 km. to the northeast in (he 
Spats iz i map area. In the Spats iz i a rea, the alternation of b lack and white weather ing beds 
of this fac ies reminded geologists of str iped pyjamas and hence (heir n i ckname "the 
pyjarna b e d s . " 

The final stage of M e s o z o i c sedimentary bas in development is reco rded in the fine - to 
coa rse -g ra ined s i l ic ic last ic rocks of the M i d d l e and Upper J u r a s s i c Bowse r Lake Group 
wh i ch g rade up from or unconformably over l ie Stikinian arc rocks . Or thogonal north- and 
east- t rending c ross folds and eastwardly-d i rected transpressive faults of the J u r a s s i c to 
Tertiary Skeena Fo ld Belt involve the B o w s e r Lake Group rocks . 
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Lithofogy and Alteration in the Lskay Creek ?Af\ Zone 

Art EHIir iger 
Minera l Deposi t Research Unit, Department ot Geo log i ca l Sc iences 

The University ot British C o l u m b i a 

The Eskay Creek mass ive sulphide deposit contains an estimated geo log i c resource of 
3.95 rnii i ion tonnes grading 26.40 grams (0.77 oz.) go ld and 990.4 grains (29.12 oz.) silver 
(N . Miner 1/28/91) for a total of 104 tonnes (3.36 mil l ion ounces) of go ld. This resource is 
d iv ided between the 21A and 21B ore zones which contain similar host l i thologies, but 
distinctly differing ore minero log ies, go ld grades and trace element contents. The bulk of 
the resou rce is conta ined within the 21B zone which is the site of the current surface and 
u n d e r g r o u n d ex p I o r a t i o n. 

The L \ A z o n e is hosted by b imods l vo lcan ic and sedimentary rooks of the Lower Ju rass i c 
Haze l ton G r o u p . L i thologie units within the deposit may be g rouped into the fol lowing 
s e q u e n c e s ; a hanging wal l sequence , correlative with the S a l m o n River Format ion, c o n ­
sists of intercalated andesi t ic to basal t ic massive and p i l lowed (lows, hyaloclastite b r e c c i a 
and argil l i te. A mass ive to thinly bedded argillite sequence , informally referred to as the 
contact argil l i te, and a footwall sequence of felsic tuff, agg lomera te and flow banded rock 
(ML Di lworth Formation"), underlain by amygdalo ida l daei t ic f lows and agglomerate (Betty 
Creek Format ion) . Semi -mass i ve sulphide mineral ization and the bulk of the gold are 
loca ted at the s a m e stratigraphic level as the contact argill ite, and with limited d issemi ­
nated and stringer su lph ide ore occurr ing in the fe ls ic footwall unit (Britton et al., 1991). 

Alterat ion in the 21A zone is least intense within the hang ing wal l ; primary vo lcan ic textures 
and p l a g i o c i a s e phenocrysts are commonly observed . Chlor i te and rare sericite rep lace 
(he g lassy matrix and p lag ioc iase phenocrysts, respect ively. The argiilites contain abun­
dant c a r b o n a c e o u s material and the sedimentary fabr ic is often overprinted by stratiform 
accumula t ions of euhedral mineral , whose origin and or ig inal compos i t ion is currently 
uncertain. They now consist variably of prehnite, ca lc i te , ser ic i te and quartz. Barite or 
anhydrite may a lso have originally been present. Footwa l l alteration is intense and c o n ­
sists pr imari ly of quartz and sericite finite •+ Muscovi te) •* Mg-ch lor i te (cl inochlore) + pyrite. 
Remnant vo l can i c textures such as f low banding, l i thophysae, and devitrification cracks are 
often v is ib le , but no or ig inal mineralogy is identified in this unit. 

S u l p h i d e s in the 21A zone exhibit a vertical zonat ion: within, and immediately be low the 
contact argill ite, stibnite, realgar and orpiment are most c o m m o n . Cont inuing with depth in 
the footwal l the fo l lowing assemb lages are observed : stibnite (realgar+orpiment absent), 
pyrite + sphaler i te + ga lena, sphaleri te + telrahedrite + pyrite, and pyrite. 

H y d r o c a r b o n s o c c u r frequently both in hanging wal l and footwal l units. In the hanging 
wa l l , pyrob i tumen occu rs most often in interflow argii l i tes and in (he matrix to vo lcan ic f low 
b r e c c i a . In the footwall fe ls ic unit, pyrobitumen occu rs in the matrix to quartz and pyrite 
gra ins. The t iming of pyrobi tumen alteration is uncertain; however, it appears to be later 
than the formation of prehnite in the hanging wal l argi i l i tes. 
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The Eskay Creek deposit represents one 61 the most significant recent mineral d iscover ies 
in British Co lumb ia . The origin and p a n g e n e s i s of this fascinating deposit is controvers ia 
Current reseasch is focusing on footwall l i thology and alteration, recognit ion and descr ip ­
tion of su lph ide (e^dei / o n e s , the timing and s igni f icance of pyrobitumen alteration, and th 
or igin and compos i t ion of late mineral phases in the hanging wall argiilites. 


