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De ta i l ed d r i l l i n g and geology on the Cirque c la ims in nor theastern 
B r i t i s h Columbia he.ve ou t l i ned a s t r a t i f o r m , l e n s o i d , b a r i t e - s u l ph i d e s 
body 1000 metres long, 300 metres wide, and 2 to 60 metres t h i c k . At present 
t h i s depos i t i s the most s i g n i f i c a n t of severa l s t r a t i f o r m b a r i t e - l e a d -
z i n c - s i l v e r depos i t s r e cen t l y d iscovered in Devonian carbonaceous shales 
in the Ak ie D i s t r i c t . Publ ished d r i l l i nd i c a t ed reserves f o r the Cirque 
depos i t are 40 m i l l i o n tonne.-s with an average gre.de of 7.8% Zn, 2.2% Pb, 
and 47 grams/tonre Ag. Widely spaced d r i l l i n g about 1 k i l omet re southeast 
of the Cirque has r e su l t ed in the d i scovery of the South Cirque depos i t 
at the same s t r a t i g r a p h i c ho r i zon . 

Both depos i t s c ons i s t of b a r i t e , p y r i t e , s pha l e r i t e and galena i n 
decreas ing order of abundance. B a r i t i c , p y r i t i c , and 1 ami nar-bar.c'ed p y r i t e 
f a c i e s have been recognized although propor t ions of b a r i t e and su lph ides 
range cont inuous ly from near ly pure b a r i t e to near ly pure su l ph i des . The 
main b a r i t e - s u l ph i d e s bodies c ons i s t dominantly of b a r i t i c and p y r i t i c 
f a c i e s wi th only minor shales and s i l t s t o n e i n t e rbeds . Both of these f a c i e s 
are massive to d i f f u s i v e l y banded on a sca le of cent imetres to metres. 
Laminar-banc'ed p y r i t e i s a marginal f a c i e s which conta ins numerous f i n e 
black s i l i c e o u s shale in terbeds and i s Pb-Zn poor. 

The Cirque depos i t i s an asymmetric, no r the r l y t r end i ng , wedge-shaped 
l ens . The ax i s of t h i c k e s t b a r i t e and su lph ides i s near the western margin 
of the depos i t ; the h ighest Zn-Pb r a t i o s a lso occur along t h i s margin. 
P y r i t i c f a c i e s predominates in the northern part of the l ens ; b a r i t i c f a c i e s 
forms an envelope around the p y r i t i c f a c i e s and increases i n amount to 
the south along the general t rend of the th i ckness a x i s . Laminar-banded 
p y r i t e occurs dominantly along the eastern margin and top of the depos i t . 

A l l f a c i e s e x h i b i t d epo s i t i o na l - d i a gene t i c t ex tu res ove rp r in ted by 
deformation t e x t u r e s . Since p y r i t e i s the main su lph ide phase present , 
p y r i t e t ex tu res dominate the p y r i t i c f a c i e s . In the massive o res , p y r i t e 
t y p i c a l l y occurs as c o l l o f o rm aggregates wi th s p h a l e r i t e and galena i n t e r -
laminae. Ba r i t e and minor quartz and carbonate are i n t e r s t i t i a l . Concentr i c 
growth zoning pa t te rns are common. In the laminated cres p y r i t e forms 
sphero ida l f ramboidal c l u s t e r s . B a r i t e , galena and s p h a l e r i t e occur as 
subhedral i n t e r s t i t i a l g r a i n s . 

A pervas ive deformat ion-c leavage has ove rp r in ted these pr imary t e x t u r e s . 
Massive p y r i t e aggregates are fragmented wi th f r a c t u r e s beiny i n f i l l e d 
by remob i l i z ed ga lena . A spaced pressure s o l u t i o n s t r i p i n g i s ev i de r t i n 
areas dominated by framboidal p y r i t e . B a r i t e and s p h a l e r i t e are t y p i c a l l y 
e x t ens i v e l y r e c r y s t a l 1 i z e d wi th p a r t i a l to complete de s t r u c t i on of primary 
t e x t u r e s . 
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The depos i t s occur w i t h i n e a r l i e s t Late Devonian (Frasn ian) carbon
aceous sha les of the Earn Group. The background depos i t i ona l un i t i s a 
so f t grey aluminous sha le . Enveloping the depos i t s are d i a g e n e t i c a l l y 
s i l i c i f i e d , carbonaceous, th ick-bedded sha les and r ibbon p o r c e l l a n i t e s . 
Contacts between su lph ide bodies and enc l o s i ng f i n e c l a s t i c un i t s are sharp. 
Stockworks, a l t e r a t i o n ha los , or d i s tu rbed bedding zones have not been 
found w i t h i n the v i c i n i t y of the depo s i t s . Chert-pebble conglomerates have 
not been noted i n the immediate v i c i n i t y of the depos i t s ; nearby they are 
s t r a t i g r a p h i c a l l y above the m ine ra l i z ed ho r i z on . 

Ak ie D i s t r i c t b a r i t e and ba r i t e - s u l ph i d e s bodies were depos i ted w i t h i n 
the Kechika Trough, a southeast extens ion of the Selwyn Bas i n . C irque 
depos i t s occur w i t h i n a nor thwes t - t rend ing , second order depos i t i ona l trough 
which i s bounded on the northeast margin by Ea r l y to Middle Devonian r e e f s . 
This second order trough i s greater than 50 k i lometres long and 8 k i l ometres 
wide. The depos i t s appear to be r e l a t ed to i s o l a t e d bas ins or sub-basins 
w i t h i n the second order t rough. L i t t l e d i r e c t evidence of o r i g i n f o r the 
Cirque depos i t s i s a v a i l a b l e , but t h e i r o v e r - a l l f ea tu res are cons i s t en t 
wi th other depcs i t s cons idered to have formed by submarine vent ing of 
hydrothermal so l u t i ons or d i agene t i c replacement j u s t a f t e r depos i t i on of 
the host r o c k s . Foil owing t h i s sedex model has led to the d i scovery of severa l 
other b a r i t e - z i n c - l e a d showings in the Ak ie D i s t r i c t . 
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Anvil district is underlain by 5 km of polydeformed, late Precambrian to upper Paleozoic, 
metasedimentary and metavolcanic rocks intruded by a Cretaceous granitic plutonic suite. The 
stratigraphy of this metamorphic complex is divided into an upper and lower division. Rocks of 
the lower division are most certainly North American and have strong affinities with well-known 
Selwyn Basin stratigraphy representing the most southwestern (basinward) present-day examples. 
Rocks of the upper division are more suspect and may be partially allochthonous. The 
southwestern margin of the district is truncated by two major Mesozoic faults separating it from 
the adjoining Yukon-Tanana terrane. 

The lower stratigraphic division is made up of three regionally mappable units of late 
Precambrian to Silurian age. Monotonous, non-calcareous pelites at least 5 km thick of Mt. Mye 
Formation form the basal stratigraphic unit in the district. Mt. Mye strata are correlated with 
unnamed, lithologically similar assemblages beneath Rabbitkettle Formation toward Mackenzie 
Platform northeast of the district. Calcareous phyllites and lesser basaltic extrusive and intrusive 
rocks of Vangorda Formation overlie the Mt. Mye with narrowly gradational contact. The 1 km 
thick Vangorda sequence is correlated with the more calcareous Rabbitkettle Formation toward 
Mackenzie Platform. A 1 km thick basaltic metavolcanic sequence named Menzie Creek Volcanic 
Unit overlies and is interleaved with the upper Vangorda Formation. Carbonaceous phyllites, 
slates and siltstones containing lower Ordovician to lower Silurian graptolite fauna are 
interbanded with the diverse Menzie Creek volcanic facies. These metasediments are 
lithologically and faunally similar to strata of Road River Group with which the Menzie Creek is 
correlated. The lower stratigraphic division of Anvil district represents a deep marine 
sedimentary prism which accumulated on a trailing continental margin subjected to frequent 
episodes of extensional tectonism resulting in the emplacement of the basaltic component of the 
section. 

The upper stratigraphic division along the northeastern margin of the district is 
autochthonous, lithologcally similar to and homotaxial with Earn Group in adjacent Glenyon map 
area. Relationships of the upper and lower divisions along the district's southwestern margin is 
less certain. The thick (1 km) sequence of varicoloured, phyllitic cherts capped by massive 
alkaline basalts is in part similar to Earn Group, but the upper portion of this chert package and 
overlying basalts comprise the type section of Anvil Range Group. While a distinct structural 
discontinuity between these sequences is not locally recognized, regional relationships outside the 
district suggest Anvil Range Group, at least, formed in an oceanic basin outboard of North 
America and is allochthonous. 

Anvil district has a complex polydeformational/polymetamorphic history. Two overlapping 
Mesozoic regional metamorphic and folding events are recognized in low pressure, Buchan-type 
facies series ranging from greenschist to amphibolite facies grades. These metamorphic zones 
decrease in grade radially outward and stratigraphic ally upward from a central 
metamorphic/plutonic culmination termed Anvil Arch which domes the entire stratigraphic 
sequence into an open, doubly-plunging antiform. Subsequent events are regionally 
nonpenetrative, brittle folding and faulting episodes superimposed on earlier fabrics. 

Five stratiform, pyritic lead-zinc-silver-(barite) deposits associated with anomalous thickness 
of graphitic phyllite are developed in a 150 m thick interval straddling the contact of Mt. Mye 
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and Vangorda Formations. The bulk of this mineralization occurs in uppermost Mt. Mye 
Formation, but the highest horizons in multi-layered deposits are hosted by basal Vangorda 
Formation. A pre-mining geological reserve of 120,000,000 tonnes of 3.7 percent lead, 5.6 percent 
zinc and approximately 45 to 50 gm/tonne silver applies to the aggregated five deposits. 

An arrangement of sulfide lithofacies is commonly seen in deposits of the district. Graphitic 
to non-carbonaceous, disseminated sulfide-bearing quartzites form the basal and/or marginal 
facies of a deposit which are succeeded upwardly and inwardly by massive pyritic sulfides, then 
baritic massive pyritic sulfides. This consistently recurring facies arrangement may occur on the 
scale of an entire deposit cross-section to a 1 m length of drillcore. This idealized arrangement is 
commonly interrupted, truncated or imperfectly developed. Sulfide facies cyclicity may result 
from repetitively occurring physiochemical factors at the site of sulfide deposition or reservoir of 
brine evolution. 

Sulfide deposits have a variably developed, white mica-dominant alteration envelope 
commonly best developed in a deposit footwall. This alteration may represent hot ore 
fluid/wallrock interaction along the ore fluid pathway; a metamorphic reaction envelope between 
the sulfides and enclosing sediments or a combination of these origins. Demonstrable feeder zones 
for Anvil deposits are absent. 

In plan, the known sulfide deposits of Anvil district describe a northwest-southeast trending 
curvilinear array. Graphitic phyllites associated with the Mt. Mye/Vangorda contact thicken 
abnormally southwest of this deposit line. Additionally, the first major pulse of basaltic 
volcanism in the Anvil pile is recognized along this contact. These features taken together are 
consistent with a genetic model involving extensional tectonism, rifting and passive basaltic 
volcanism with focused exhalation of evolved, metalliferous, basinal brines along synsdimentary 
growth faults into local, reduced basins. 
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