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GEOLOGICAL AND Gi:OfYEKlLAL REPORT -..__-"-- .--- 
on the 

CIRQUE G R O U P  

INTRODUCTION 

The CIRQUE Group, t o t a l l i n g  144 units, was staked t o  cover several gossans 
and two f l o a t  occuiwnt:es of  bari te-pyri te-lead-zinc mineral i za t ion  near 
the headwaters o f  the Paul River. Cyprus Arivfl performed preliminary 
s o i l  and s i l t  sanpi ing, prospecting and geological napping during tne 
period June 20 t o  A u g u s t  9, 1977. Tota! cost of  expendStures t o  d a t e  
i s  $ 28,428.40. 

Geological mapping a t  a sca le  of 1:12,000 was performed over the ent i r -2 

134 units cf the claim group. 
taken along the northwest trending be1 t o f  Gunsteel Fomation tha t  hosts 
s u l p h j &  nineral izat ion.  
dowrlslope froil! gossans a t  the " K "  and "R" showings. 

Roughly 250 so i l  and s i l t  samples were 

Minor prospecting was u n d w t i k e n  within ;Ind 
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Field work on the CIRQUE Group was conducted with a hel icopter  borne program 

program was provided by f l o a t  equipped fixed wing a i r c r a f t  based a t  Watson 
Lake, 260km t o  the northwest. 

- based a t  Gataga Lakes, 60km t o  the northwest. Logistical suppor t  for the 

REG I 0 N AL GE OL OG Y 

A narrow sinuous northwest trending b e l t  o f  Upper Devonian to  Mississippian 
"black c l a s t i c s "  has been outlined d u r i n g  a recent mapping program by the 
Geological Survey o f  Canada. This u n i t  unconformably overl ies  Ordovician 
t o  Devonian interbedded shale  and carbonate and i s  overlain by a thrust 
sheet  of Kechika Group limestone, dolomite and calcareous grey shale .  

T h i s  be l t  of black c l a s t i c s  s t re tches  from Braid Creek, on map sheet  94 L - 1 ,  
through Gataga Lakes t o  the Kwadacha River, a distance of roughly 50 km. 
Three d i s t i n c t  units comprising the Upper Devonian section and various fac ies  
changes occurring w i t h i n  individual units a re  apparent throughout the 
l e n g t h  o f  this be l t .  

A narrow sinuous isolated exposure of Upper Devonian "black c l a s t i c s "  south 
o f  the  Kwadacha River, t h a t  a l so  unconformably overl ies  Road River black 
shale  and cher t ,  is hos t  f o r  barite-pyrite-lead-zinc mineralization on the 
CIRQUE Group. 

The Gunsteel Formation, the central  u n i t  of the black c l a s t i c  succession, 
h o s t  'to several ba r i t e  deposits and the potent ia l ly  economic ba r i t e  hosted 
massive sulphide deposit a t  Dr i f tp i l e  Creek i s  a l so  the economically 
interesting potential  host f o r  the CIRQUE Group mineralization. 

... 4 
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UPPER DE VOfi  I AM - 13I SS I SS I PP I A!{ 
fmperf a1 Group 

U D M, - Irregular and  craggy, dark brown t o  grey weathering, black 
t o  brown shale wi th  beds of brown s i l t s tone  and  polymictic 
conglomerate. 

- blocky, buff t o  l ight  grey weathering polymictic 
cong 1 ome ra te. " 

unconformity WWNVVVV 

Gunsteel Formation 

- silvery-blue-grey weathering, black shale and chert  w i t h  
barite horizons. MGS 

- l ight  grey blocky weathering, l ight  t o  da rk  grey massive 
bedded barite. " McB 

- t a n  t o  l ight  brown to black weathering, thick bedded 
black siliceous shale wi th  nodules of bar i te  and  often 
fine bands o f  pyrite. 

McN 

- white to  reddish weathering, buff shale possibly a 
volcanic ash. " Mc" 

- silvery-blue-grey to  black weathering black chert. IC Mcc 
U D Ma - silvery-blue-grey weathering, si l iceous,  f inely bedded 

black shale, ?-* 

Gnip - Gnop Formation 

U D MW - brown weathering often rusty, brownish-black s i t  ty shale w i t h  
bands o f  sil tstone.  

I 

unconformity 

6 MIDOLE DEVONIAN 

. .  
Dunedi n Formation 

I 

- l i g h t  grey weathering, grey massive bedded fossil iferous 
1 imes tone. M %  r 

LOWER DEVONIAN r -  
I 

Sandpile Group 
._ - .. - .-. - - dolomi t i c  sandstone, sandy dolomite. ' *s 

ORDOVICIAN, SILURIAN, DEVONIAN r- 
0 S Dw - l i g h t  orange t o  buff weathering, massive t o  t h i n  bedded 

cblcareous zudstone wi th  f r a s x n t s  o f  black shz?r inter!xc!$ed 
w i t h  grey weathering, dark grey 1 imestone a n d  black weathering, 
black calcareous shale containing grapto7ites. r- 

i 
- l i g h t  orange weathering, evenly and t h i n  bedded, l i g h t  grey 

platy dolomite, crActen sandy and graptoli te bearing. -- 
Road R i ver Forna t i on 

- b t d  to s t m - b l u e  Weathering. b l a c k  graphitic graptolftic shale 
w i t h  interbedded black chert. 

F O S b  
- white to l ight grey weathering, massive grey limestone, dolomite 

and dolorni t i c  shale. 

1 CAbBRIAN - ORDOVICIAN 
Kechi ka Groue 

- buff to cream weathering, argillaceous wavy banded, s i l t y ,  nodular .  
limestone and calcareous grey s h J e .  

c 

- thick to massive bedded, cryptograined t o  coarse-grained, grey 
1 imes tone. 
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GEOLOGY 

Mapping has out1 ined a northwest trending imbricate thrus t-sl ice of Upper 
Devonian to Mississippian “black c l a s t i c s” ,  unconformably overlying Road 
River shale and do7omite. These deep water marine shales and turbidi tes  
have been thrust onto Paleozoic platformal carbonates. Kechika Group 
calcareous shales and carbonates have been thrust over the black c l a s t i c s .  
Th i s  telescoped section of shelf-deep water assemblages i s  s imilar  to  
l i thologies  i n  the Eastern Selwyn Basin. 

KECHIKA GROUP - (Cambro-Ordovician) 

The most wide spread u n i t  i n  the western portion of the property i s  b u f f  
t o  cream weathering, argillaceous, s i l t y  and nodular calcareous grey shale 
of the Kechika Group. 
has been thrust over Upper Devonian and younger black c las t ics .  
l i t t l e  mapping was done i n  this u n i t ,  several major facies  changes were 
recognized i n  the upper portion. 
weathering, massive t o  t h i n  bedded, grey calcareous mudstone w i t h  fragments 
o f  black shale, U n i t  OSDm, occur i n  the top portion of t h e  Kechika Group. 
Thick sequences o f  black weathering, black, calcareous grap to l i t i c ,  graphitic 
shale occur throughout U n i t  OSD, b u t  have not been outlined on the accompanying 
CIRQUE Group Geo’logy Map. 

T h i s  u n i t  is well over 1,000 meters thick and 
Although 

T h i c k  bands of l i g h t  orange t o  buff 

Mapping by the G.S.C. to  the e a s t  o f  the CIRQUE Group h;ls outlined another 
b e l t  of Kechika Group rocks consisting of platform type shallow water limestone 
and intercalated orthoquartzite. The facies  change, outl ining tne continental. 
shelf-slope break, is assumed t o  be e a s t  o f  the property. 
ca’rbonaceous p e l i t i c  material near the top of this u n i t  suggests a transgression 
i n  l a t e  Kechika time. 

The increase of 

ROAD RIVER - (Ordovician t o  Middle Devonian) 

Ordovician to  Devonian black to  grey weathering, black, non-calcareous, 
graphitic shale and chert, U n i t  OSD,, interbedded w i t h  orange weathering, 
l i gh t  grey, platy, sandy-dolomite, L‘nit SSD,,, is l i thological ly  similar 
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t o  the Road River i n  the Selwyn Basin. 
the transit ion zone between the shale  and dolomite. 

Graptoli tes a re  commonly found a t  

The Road River shales occur i n  a northwest trending b e l t  i n  the eastern half 
o f  the  property. 
Limestone, and is  i n  turn unconformably overlain by Upper Devonian "black 
c l a s t i c s " .  Thickness i s  highly variable due t o  the overlying unconformi ty  
and isocl inal  folding. The best  section of  Road River, noted along the 
ridge underlying Claim Number 8, is estimated t o  be over 500 meters thick.  

Unit OSDm has been thrusted over Mid-Devonian Dunedin 

The re la t ionships  between the Road River and Kechika Group rocks a re  not 
f u l l y  understood i n  th is  region. 
s i l i ceous  shales unconformably over l ie  the Kechika, as they do i n  Eastern 
Selwyn Basin, and s u p p o r t  evidence for  a major transgression along the 
Cordillera i n  Ordovician time. 

I t  i s  presumed the Road River black 

SANDPILE GROUP - (Lower Devonian) 

A thick accumulation of tan weathering, thick bedded sandy dolomite and  
quar tz i te  t h a t  underlies the Dunedin Formation along the n o r t h  bank of the 
Paul River probably represents the Sandpile Group in this area and has 
been assigned a Lower Devonian age. L i t t l e  work was done within t h i s  unit .  

DUNEDIN FORMATION - (Middle Devonian) 

Middle Devonian Dunedin Formation, consisting of l i g h t  grey weathering, l i g h t  
grey, well-bedded, foss i l i fe rous  limestone, was outlined along the eastern 
boundary of the Claim Group. T h i s  un i t ,  varying from 50 meters t o  over 
300 meters i n  thickness, appears t o  l i e  conformably on the Sandpile Group. 
The Dunedin 
development i n  the Northern Rocky Mountains. 

represents the l a s t  s tage of Paleozoic carbonate platform 

Rapid subsidence and a marine transgression, i n i t i a t e d  i n  the Upper 
Devonian led t o  the deposition of f lysch,  t u rb id i t e s ,  cher t ,  s i l t s t o n e  and 
shales along the west coast  of North America. 
termed the "Antler Orogeny" i n  the western United S ta tes  and Alaska, has  no 

This major orogenic event, 

... 7 
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par t i cu la r  name i n  the  Northern Cordillera by the associated rocks a re  
informally cal led the "black c l a s t i c s " .  
can be subdivided in to  three major  units:  
Formation and Imperial Group. The Gunsteel Formation comprises the  e n t i r e  
Upper Devonian sect ion on the CIRQUE GROUP. 

In the Gataga area,  the black c l a s t i c s  
The G n i p  Gnop Formation, Gunsteel 

GUNSTEEL FORPATION - (Upper Devonian) 

The general rock type of this map u n i t  i s  a l i g h t ,  si lvery-grey weathering, 
finely-bedded, black s i l iceous  shale .  Bedding is  generally only v i s ib l e  on 
weathered surfaces where s i l i ceous  bands weather as f i n e  white l i nes .  Overall 
s i l i c a  content i s  gauged by the grey tones on weathered surfaces.  
varies from l e s s  than l m m  t o  over 2cm i n  thickness. Coarse c l a s t i c s  were 
not observed within t h i s  u n i t .  

Bedding 

In the Gataga Lakes area,  t o  the north of the CIRQUE GROUP,  the Gunsteel 
rests conformably on the G n i p  Gnop Formation and unconformably on the Road River, 
and i s  unconformably overlain by the Imperial Group. Upli f t  and erosion 
between Gataga Lakes and the Kwadacha River has apparently rcmsved U n i t  UnM 

"''C-S. 

The Gunsteel on the CIRQUE Claims unconformably over l ies  the Road River shale  
and dolomite and i s  overlain by a thrust sheet  o f  Kechika calcareous shales .  

Overall thickness of this u n i t  increases t o  the northwest para l le l ing  the 
thickening o f  the underlying Road River. Local thickening of the Gunsteel 
can be a t t r i bu ted  t o  the presence of two major fac ies .  
of thick bedded silvery-grey wcathering, black cher t ,  argil laceous cher t  
o r  s i l i ceous  a r g i l l i t e .  
w i t h  massive ba r i t e  and pyrite-barite-lead-zinc-silver mineralization. 
additional s i l i c a  enrichment may be related t o  f l u ids  associated w i t h  
metal deposition. 

U n i t  UDMK consis ts  

T h i s  s i l i ceous  uni t  appears t o  be s p a t i a l l y  associated 
The 

U n i t  UDMm, black weathering, black s i l iceous  thick bedded shale ,  noted in 
f l o a t  and outcrop, i s  the h o s t  f o r  mineralization. 
nodular ba r i t e  horizons and bands of sedimentary pyr i te  are common t h r o u g h o u t  
t h i s  unit .  The two showings discovered t o  date a re  thought t o  be a t  the sanie 

Massive ba r i t e  deposits,  

... 8 
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s t r a t ig raph ic  horizon separated by massive bedded bar i te .  
U n i t  UDMa i s  unknown due t o  very poor exposures. 

The thickness of 

Although de ta i led  mapping is  incomplete, i t  i s  believed t h a t  the aer ia l  
d i s t r i b u t i o n  and l i thology of  Unit UDMa i s  indicat ive of deposition i n  
r e s t r i c t ed  th i rd  order basins and can be compared t o  the anomalous thickening 
o f  the  Canol Formation i n  the Macmillan Graben i n  Eastern Selwyn Basin. 

Massive l i g h t  grey t o  white blocky weathering, c rys t a l l i ne  b a r i t e  deposits 
occur w i t h i n  the Gunsteel throughout the Claim Group. These deposits a t t a i n  
thicknesses of over 100 meters and commonly have pod-like cross-sections.  
A d i s t a l  fac ies  of ba r i t e  nodules within a r e s t r i c t ed  s t ra t igraphic  interval  
surrounds the massive ba r i t e .  
i f  there i s  more than one ba r i t e  horizon within the Gunsteel. 

Preliminary mapping t o  date has not determined 

B r i g h t  red t o  white weathering, l i g h t  grey shale ,  Unit UDMGV, noted 1400 meters 
northeast  o f  the CIRQUE Number 2 Legal Post, m i g h t  represent a volcanic ash 
deposit .  
1978 f i e l d  program. 

Petrographic !:lark will  be done on specimens col lected i n  the  

STRUCTURE 

St ruc tura l ly ,  this area has suffered from ane o r  more neriods of intense 
northeast-southwest compression. An imbricate array of northwest trending 
thrust faul ts has i sol ated northwest trending geol o g i  cal terranes and moved 
deeper w t e r  sh.1.s eastwzrd onto the carbonate platform. Several tens of 
kilometers of crustal  shortening r e s u l t  from this deformation. Various 
scales  of isocl inal folding with northwest trending axes are apparent 
t h r o u g h o u t  the property. 
developed axial  plane fo l i a t ion .  Limestone and massive qua r t z i t e  contain 
large low amplitude northeast  verging folds .  

Shales, containing many smaller folds  have a well 

Major units trend northwest and d i p  a t  a gentle angle t o  the southwest. 
Bedding within the Kechika, Road River and black c l a s t i c s  i s  highly variable 
due t o  intense isocl inal  folding. 
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ECONOMIC GEOLOGY 

Preliminary f i e l d  work t o  date has outlined three major ba r i t e  deposits and 
two poten t ia l ly  economic massive pyri te-bari  te-lead-zinc deposits t ha t  appear 
t o  be r e s t i c t ed  t o  one s t r a t ig raph ic  horizon.  

The "K Showing", shown on the accompanying "CIRQUE GROUP, Geology Map'', consis ts  
o f  a pale orange gossan w i t h  sparse massive pyri t e - b a r i t e - g a l e n a - s p h a l e r i  t e  
f l o a t  adjacent t o  t a lus  of white weathering massive b a r i t e  with galena. 
samples taken across the massive b a r i t e  t a lus  slope assayed 5 percent lead,  
0.12 percent zinc and 0.83 ounces per t o n  s i l v e r .  
sulphide mineralization found i n  the gossan was not assayed, b u t  a visual 
estimate of the grade would be i n  the order of 10 - 15 percent combined 
lead-zinc. 
underlying massive sulphides and indicate  a strike length of over 500 meters. 

Chip 

The f l o a t  boulder of massive 

The presence of 1 imoni t i c  gossans upstream suggest the presence of 

The "R Showing", located 2200 meters northwest of the "K  Showing", consis ts  
o f  numerous medi um-grained massive pyri te-bari  te-galena-sphal e r i  te  r ich boulders 
w i t h i n  and along the e a s t  bank of a tri.6utary of Cirque Creek. Grab samples 
o f  mineralization yielded 7.5 percent lead, 6.6 percent zinc and 2.0 ounces 
per ton s i l v e r .  No mineralized outcrop has been located in t h i s  area.  This 
s t ra t i form type massive sulphide mineralization i s  ident ical  t o  the f l o a t  
boulder found i n  the gossan a t  the "K Showing". 

GEOCHEMICAL SURVEYS 

Dur ing  the 1977 season, approximately 250 s i l t  and soi l  samples were taken on 
the CIRQUE GROUP to  g ive  us a preliminary evaluation of the extent  of 
mineralization discovered a t  the I'K" and " R "  showings. S i l t  samples were 
col lected from act ive stream sediment of major streams and t r ibu ta r i e s  within 
the Claim Group. Several contour so i l  l i nes  were established along the 
projected s t ra t igraphic  horizon containing mineralization t o  de tec t  buried 
sulphides. Sample spacing was roughly 50 meters. All so i l  samples were taken 
w i t h  so i l  sample mattocks from the " B l l  horizon. 

... 10 
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A l l  samples were packaged i n  Kraft sample bags and sen t  t o  the Acme Analytical 
Laboratory in Ross River. The samples were then dr ied,  sieved t o  -80 mesh, 
weighed t o  half  a gram, digested i n  perchloric acid and analysed by atomic 
absorption f o r  copper, lead and zinc. All sample pulps from the CIRQUE Group 
were accidently destroyed i n  a f i r e  a t  the  Ross River laboratory.  

A l l  sample r e su l t s  from the geochemical program a re  plotted on the accompanying 
1:12,000 sca le  "CIRQUE GROUP, Geochemical Values Map" i n  par t s  per mill ion. 

Excellent lead and zinc response was obtained from s o i l s  and s i l t  samples 
taken along t h i s  horizon. B o t h  the I I K "  and 'IR" showings contain associated 
stream sediment anomalies and an exce l len t  downslope so i l  response. 

Soil  values a t  the "R Showing" were very h i g h  i n  lead and zinc near the 
f l o a t  occurrences; s ign i f i can t  r e su l t s  t o  the north suggest mineral izat ion 
may continue f o r  another 1000 meters i n t o  the Cirque Creek Valley. 

Mineralization a t  the ''I( Showing" !'s indicated by so i l  samples Y96 t o  Y107. 
Sample numbers Y83 t o  Y95 occur upslope from the projected mineralized horizon, 
t h u s  the l imi t s  of this  mineraliztion are  possibly much grea te r  than out l ined 
by this preliminary program. 

The excel lent  geochemiccl response immediately n o r t h  of the " K  Showing", 
sample numbers Ylll t o  Y119, may indicate  undetected massive sulphides on the 
north s ide  of the massive bar i te .  Anomalous s i l t  and so i l  anomalies southeast 
o f  the " K  Showing" a re  presently unexpl a i  ned and may a1 so out1  i ~ I P  undiscovered 
poten t ia l ly  economic sulphide mineralization. 

CONCLUSIONS AND RECOMMENDATIONS 

The CIRQUE Group, t o t a l l i ng  144 units, covers a thick section of Upper Devonian 
Gunsteel Forniation w i t h  two showings o f  massive barite-pyri  t e  hosted lead-zinc- 
s i l v e r  mineralization. The two showings,  consisting o f  highly weathered t a lus  
and f l o a t ,  occur a t  the same s t ra t igraphic  level and a r e  separated by 

... 11 
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2200 meters o f  vegetation cover t h a t  i s  moderately anomalous i n  lead and 
zinc.  Analysis o f  several mineralized boulders yielded assays i n  the order 
o f  5 t o  15 percent combined lead and zinc w i t h  1 t o  2 ounces per ton s i l v e r .  

Geochemical s o i l  and s i l t  sampling i s  an excel lent  guide f o r  ou t l in ing  
lead-zinc mineralization on the CIRQUE Group. 

A program of g r i d  establishment, s o i l  sampling, electromagnetic surveys, 
prospecting, detai  1 ed geol ogi cal mapping and d i  amond dri 11 i ng is recommended 
for the 1978 season. . 

Respectfully submitted, 

WAYNE J .  ROBERTS 
CYPRUS ANVIL MINING CORPORATION 

April 30, 1978. 



APPENDIX I 

STATEMENT OF QUALIFICATIONS 

I ,  WAYNE J .  ROBERTS; geologis t ,  w i t h  business address i n  Vancouver, 
British Columbia, and res ident ia l  address i n  Coquitfam, British Columbia, 
hereby c e r t i f y  t h a t :  

1) I graduated from the University of British Columbia i n  
1968 w i t h  a BSc majoring i n  Geology. 

2) From 1968 t o  the present I have been ac t ive ly  engaged as 
a geologist  i n  mineral exploration i n  British Columbia and the  Yukon 
Terr i tory.  

3) 

4) 

I am a Fellow of the Geological Association of Canada. 

I personally par t ic ipated i n  the f i e l d  work on the CIRQUE 
GROUP and nave interpreted a l l  data resu l t ing  from this work. 

W A Y N E  J .  ROBERTS 

ENDORSED BY: 



APPENDIX 11 

SUMMARY OF COSTS 

CYPRUS ANVIL MINING CORPORATION 

CIRQUE GROUP Expenditure Summary 
June 20, 1977 - April 30, 1978 

SALARIES AND WAGES - Field Work 

U. Roberts July 10, 15, 20, 22 11 days (3 $100/day $ 1,100.00 
July 25-31 

D. Kilby July 10, 15, 20, 22 11 days @ $100/day 1,100.00 
July 25-31 

D. Davis J u l y  18-20, 25, 28-31 8 days @ $ 40/day 320.00 
B .  Youngman July 19,22, 23, 25, 9 days (3 $ 35/day 315.00 

R, Blatchley July 19, 22, 23, 26 8 days @ $ 35/day 280.00 
July 26, 28-31 

July 28-31 
$ 3,115.00 

ASSAYS AND GEOCHEMICAL ANALYSIS 
250 so i l  and s i l t  samples @ $2.23/sample 
11 mu1 ti-element re-runs 

557.50 
258.00 

FIELD EQUIPMENT, supplies,  map, airphotos 
CAMP MAINTENANCE 

Cooks wages, groceries,  e t c .  

Rotary Wing Trans North Turbo Air G3-B2 He1 icopter  
53.3 hours @ $i65/iiour 

Fixed Wing B .  C. Yukon Air Otter 
Trans North Turbo Air Turbo Beaver 

-1 round trip-Ross River t o  Gataga Lakes 
-6 round trips-Watson Lake t o  Gataga Lakes 

TRANSPORTATION 

Miscell aneous Transportation 
Fuel 

815.50 
612.31 

872.33 

8,794.56 

5,386.30 
316.31 
611.75 

$ 15,108.86 

CARRIED FORWARD $ 20,524.00 



SUMMARY OF COSTS - Continued 

BALANCE BROUGHT FORWARD 

SALARIES AND WAGES - Report writ ing,  Research, draf t ing ,  e t c  
W. Roberts 

September 5 days @ $100/day 
October 5 days (3 $lClO/day 
November 11 days 8 $100/day 
February 8 days 8 $115/day 
March 10 days (3 $115/day 
Apr i  1 10 days (3 $115/day 

$ 500.00 
500.00 

1,100.00 
920.00 

1,150.00 
1,150.00 

$ 20,524.00 

5,320.00 

DIRECT EXPENDITURES 

Administration 8 10% 

$ 25,844.00 

2,584.40 

TOTAL EXPENDITURES $ 28,428.40 



APPEND1 X I I I 

AFFIDAVIT SUPPORTING SUMMARY OF COSTS 

I ,  WAYNE J. ROBERTS, Geologist, Cyprus A n v i l  Mining Corporation, 
of Vancouver, British Columbia, do hereby s t a t e  t h a t ,  to  the best  of my 
knowledge and be l ie f  the Statement o f  Costs i n  this report (GEOLOGICAL 
AND GEOCHEMICAL REPORT,  CIRQUE G R O U P )  i s  a t rue  account o f  expenditures 
incurred from exploration on the CIRQUE property. 

WAYNE J .  ROBERTS 








