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I. SUMMARY 

The South Kwad c la im group which l i e s  i n  the  Omineca Min ing D i s t r i c t  
i s  loca ted  around 300 km NW of Mackenzie (B.C.) eas t  o f  t h e  F i n l a y  
River  and south o f  t h e  Kwadacha Wilderness Park. 
composed o f  211 u n i t s  i n  15 c l a i m  blocks 100% owned by Cominco Ltd,  
and staked dur ing  1979 and 1980. 

The p r o p e r t y  i s  

Exp lora t ion  dur ing 1981 from June 13 t o  J u l y  15 invo lved t h e  c u t t i n g  
o f  extensions t o  base l i n e s  A and B and o f  a new base l i n e  C y  c o l l e c t i o n  
o f  s o i l  and s i l t  samples (2143) and rock samples (90) f o r  geochemical 
ana lys is ,  and t h e  geologica l  mapping of t h e  50 km2 area a t  a sca le o f  
1:5,000. To ta l  expendi ture on t h e  South Kwad group i s  est imated a t  
$58,765 

The geologica l  mapping has f u r t h e r  def ined t h e  r e g i o n a l l y  minera l i zed  
(Cirque, D r i f t p i l e ,  e t c . )  Mid t o  Upper Devonian "Gunsteell' b a r i t i c  shale 
s t r a t i g r a p h y  i n  two a d j o i n i n g  e a s t e r l y  th rus ted  wedges across t h e  c e n t r e  
of the  c'laims. 
anomalies detected i n  1980 has n o t  r e s u l t e d  i n  t h e  l o c a t i o n  o f  any s u l -  
phide m i n e r a l i z a t i o n  on the  proper ty ,  

Prospecting and geochemistry as a fo l low-up t o  t h e  

11. INTRODUCTION 

A. Locat ion 

The Kwadacha area l i e s  I n  the  Omineca Mining D i s t r i c t  o f  B,C, around 30 
km eas t  of t h e  F i n l a y  River  and about 300 km NW o f  t h e  town o f  Mackenzie 
(P la te  8 ) .  
Mnt. Alcock, i s  imned ia te ly  t o  t h e  south o f  t h e  Kwadacha Wilderness Park 
and i s  bounded t o  t h e  n o r t h  by &he Kwadacha River ,  The cent re  o f  the  
c l a i m  group l i e s  a t  L a t i t u d e  57 37' and Longitude 125 17'W on NTS 94F/llW. 

The South Kwad e la tm group (P la te  9 ) ,  around 7 km SE o f  

F i e l d  work was c a r r i e d  o u t  from a camp loca ted  on t h e  proper ty  w i t h  
h e l i c o p t e r  support  from a B e l l  206B which was based a t  Slkanni  Chief Lake, 
80 km t o  t h e  SE and suppl ied by f l o a t  a i r c r a f t  from Mackenzie. 

The topography o f  t h e  area i s  main ly  mountainous w i t h  peaks averaging 
2000 m ,  b u t  t o  t h e  NW a r e  f l a t  swamps associated w i t h  t h e  te r races  
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of the Kwadacha River. 
limits exposure below the 1600 m t ree  l ine  t o  creeks and r iver  cuts,  b u t  
outcrop above i s  around 10%. 

Thick spruce cover and consequent deep deadfall 

B .  History and Previous Exploration 

T h e  claims Kwad #1-8 located and recorded i n  November, 1979 and comprising 
143 units were granted following the cancel 1 ation (December, 1980) of  
several pre-existing, b u t  improperly located claims. 

During 1980 geological mapping a t  a scale of 1:10,000 and soi l  geochemical 
samples (625) collected a t  25 rn intervals on two 5 km base l ines ,  w i t h  
cross-line separation varylng from 200 m to  500 m, produced several 
anomalies i n  Bay Pb and Zn across Devonian "Gunsteel" ba r i t i c  shales, 
These encouraging resul ts  lead to  the staking of an  additional 7 claims 
(Kwad 19-25) to ta l l ing  68 u n f t s  i n  October, 1980 b r i n g i n g  the s ize  of 
the group as a whole to  211 units. 

C .  Ownership 

The Sou th  Kwad group i s  100% owned by Cominco Ltd .  
a r e  l i s t ed  i n  Table 1. 

Details o f  the claims 

Table 1 

List of Claims - S o u t h  Kwad Group 

Claim No. 

Kwad 1 
Kwad 2 
Kwad 3 
Kwad 4 
Kwad 5 
Kwad 6 
Kwad 7 
Kwad 8 
Kwad 19 
Kwad 20 
Kwad 2 1  
Kwad 22 
Kwad 23 
Kwad 24 
Kwad 25 

Record No, 

2335 
2336 
2337 
2338 
2339 
2340 
2341 
2342 
3310 
3311 
3312 
3313 
3314 
3315 
3316 

111. E XPLO RAT I ON 

No. of Units 

20 
20 
20 
20 

5 
20 
20 
18 
15 
9 

12 
3 
4 

15 
10 

Record1 ng Date 

Nov. 8, 1979 
Nov, 8, 1979 
Nov, 8, 1979 
Nov. 8, 1979 
Nov. 8, 1979 
Nov. 8, 1979 
Nov. 8, 1979 
Nov. 8, 1979 
Oct. 10, 1980 
Oct, 10, 1980 
Oct. 10, 1980 
Oct. 10, 1980 
Oct. 10, 1980 
Oct. 10, 1980 
Oct. 10, 1980 

The 1981 exploration program from June 13 to  July 15 involved the 
collection o f  soil geochemical samples from 60 compass and chain surveyed 
cross l ines  on two base l ines  across the centre of the property and  the 
sampling of s i l t s  f rom the creeks d ra in ing  the eastern and western flanks, 
Rock geochemical samples were collected from many of  the exposed Devonian 
shale sections. 

. . . I 3  
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An additional 9 km of base l i ne  was cut  and surveyed on the property, 
composed of a 5 km base l ine  C to  the west of base l ine  A and extensions 
of base l ines  A and B north to  the Kwadacha r iver .  

Geological mapping and prospecting a t  a scale o f  1:5,000 was conducted 
across the area using several enlargements from a 1:30,000 air-photo 
original as work sheets. 

The program was carrled o u t  by B . C .  Waters, B , A .  1977, assisted by 
A.  Stanta, B.Sc. 1980, T.  Adlington and C ,  Rayner. 

IV. GEOLOGY 

A. Geological Setting (from K,R. Pride Assessment Report 1980) 

"A northwest trending bel t  of Pevonian "Black Clastics" stratigraphy has 

The bel t  i s  located w i t h i n  the Rocky Mountain thrust 
been out1 ined by regional mapping programs conducted by the Geological 
Survey of Canada. 
and fold bel t  of the Columbian Orogen and i s  centered approximately 40 
kilometers eas t  of the Rocky Mountain Trench. The Devonian "Black 
Clastics" are  continuous from the Ospi ka River, northwesterly to Braid 
Creek, a distance of 200 kilometers, 
trending Kechi ka Trough w h i c h  may represent a southeasterly extension 
of the larger Selwyn Basin. 

This belt  i s  part o f  the northwest 

The Devonian "Black Clastics" succession i s  divis ible  into a lower 
proximal t o  d i s ta l  turbidi te  assemblage formally named the Besa River 
Formation, which i s  the  basinal equivalent of the Devonian Dunedin 
Formation platformal carbonates, and an upper division of silver-bl ue- 
grey weathering a r g i l l i t e ,  chert and pyri t ic  carbonaceous black shale 
informally named the Gunsteel Formation, 

The Gunsteel Formation hosts four s ignif icant ,  stratiform barlte-lead- 
zinc occurrences, namely: Drif tpi le  Creek, Mount Alcock, Cirque and 
Elf. 
lead-zinc prospects of Selwyn Basin a t  MacMillan Pass i n  the Yukon." 

These occurrences a re  comparable to  the Tom and Jason barite- 

B. Geology of the Property (Plates 1-7) 

The geology of the area i s  dominated by NE vergent, SW dipping thrust  
f au l t s  probably developed d u r i n g  the Mesozoic Col umbian orogeny, which 
induce the prevalent NW s t r i k e  and SW d i p  of most l i thologies .  

The fau l t s  have exploited the Iitholog5cal contacts between the Cambrian, 
Ordovician, Silurian,  Lower Devonian and Upper Devonian (Table 2 )  and have 
produced t i gh t  folding and  strong cleavage i n  a l l  the c l a s t i c  l i thologies ,  
(limestones show f o l d i n g  only) result ing i n  an overall tectonic shortening 
of around 50%. 

The lighological composition of the Ordovician and Silurian does not vary 
s ignif icant ly  across the area,  b u t  the thrusted Lower Devonian sections 
suggest a progression from limestone reef deposition on a n  elevated ridge 
i n  the eas t  of the claim to a res t r ic ted basinal tu rb id i t ic  shale 
deposition across the centre o f  the area. 
believed to  have controlled the deposition o f  the Upper Devonian ltGunsteelll 
shales. 

T h i s  basinal environment i s  
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Cambrian sediments l i e  t o  the west of the permit and were not mapped 
d u r i n g  1981 ; they i ncl ude cal c-si 1 tstones , sandstones, quartz1 t e s  
and minor shales, 

The Ordovician i s  a sequence of black carbonaceous and  variably cal-  
careous shales, s i l t y  shales and s i l t s ,  elsewhere named the ''Road- 
River" Formation. Locally this sequence contains pyrite lenses and 
i n  the westernmost section a t h i n  vesicular orange-weathering volcanic 
horizon which includes tuf fs  and flows of intermediate composition. 
Towards the top of the sequence and exposed i n  the sole of the 
central -western and central -eastern thrust sheets just below the 
Silurian i s  a se r ies  o f  interbedded cherts and cherty shales w i t h  
occasional limestone banks and calc-si1 tstone horizons probably 
indicating the brief establishment of  a res t r ic ted bas ina l  environment 
i n  l a t e  Ordovician, Caradoc time. 

The Silurian i s  a sequence of brown weathering variably calcareous 
homogenous grey s i l t s ,  w i t h  limestone and shale interbeds a t  the base 
(Ludlow) and occasional coarser grained sandstone horizons throughout. 
Heavy bioturbation, both i n  fan and cylindrical burrows, i s  common 
and i n  some sections burrows are f i l l e d  by pyr i t ic  growths. 
Silurian appears to  show the thickest  development o f  the basal shale 
member in the central section of the permit coincident w i t h  the s i t e  
o f  the Upper Ordovician bastnal facies ,  

The 

The Devonian section begins w i t h  a l i g h t  grey weathering dark grey 
reefal 1 imestone containing crlnolds and stromataporoids and resting 
unconformably on S i ?  urian s i1  tstones Grey-brown weathering b l a c k  
carbonaceous, calcareous , t u r b i d i  t i c  si1 t s  exposed i n  the central part 
of the area were probably depsoited as  a basinal facies contemporaneous 
w i t h  the reefal limestones. T h r u s t i n g  o r  poor exposure prevents a 
c lear  definit ion of  the Lower Devonian/Upper Devonian unconformi t y .  
The Upper Devonian "Gunsteel" shale mapped i n  two thrust  s l i ce s  across 
the central sections of the property i s  a cyclic repetative sequence 
of l i g h t  grey weathering da rk  grey shale ,  s i l t y  shale, black chert 
shale and chert w i t h  a thin and i r regular ly  developed bar i te  lensed 
shale horizon overlying the second main cycle o f  chert and cherty 
shale deposition. A t h i n  horizon of rusty weathering grey "chert 
gri t" containing angular varicoloured mm sized chert fragments underlies 
and i s  partly contemporaneous w i t h  the lowermost parts of the ba r i t i c  
shale section. 

Recent deposition of small Iron-Manganese cementation breccias derived 
from the weathering o f  pyrite i n  shales, occurs both over the Ordovician 
and  the Devonian shale sections, Calcrete (Travertine) deposition has 
occurred especially in areas of lower re l ie f  and i t  i s  probably linked 
t o  seepage zones associated w i t h  faults,  

Soil cover i n  areas of moderate slope shows a deep organic humus layer 
overlying a well developed " A "  horizon of black soil  and  a lower "B" 
horizon of  brown-grey soil  which grades down into weathered rock. 

. . . I 5  
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V.  MINERALIZATION 

Very minor s p h a l e r i t e  was found i n  g ra ins  i n  some o f  t he  Ordovic ian 
cher ts ,  b u t  otherwise no su lph ide showings have been loca ted  on t h e  
proper ty .  

B a r i t e  showings a re  common across t h e  area w i t h i n  t h e  exposed s t r i p s  
o f  Devonian shale. B a r i t e  i s  present as small f l e c k s  o r  e l l i p t i c a l  
sect ioned lenses up t o  % cm across e i t h e r  w i t h  a r a d i a t i n g  a c i c u l a r  
c r y s t a l l i n e  f a b r i c  o r  w i t h  a homogenous f i n e  gra ined dark grey t e x t u r e .  
Most o f  t he  b a r i t i c  shale a l s o  conta ins f i n e  gra ined p y r i t e ,  
i t i c  shale l a y e r s  are present as bands several  metres t h i c k  w i t h i n  
n o n - b a r i t i c  l i g h t  grey weathering dark grey s i 1  t y  shale occasional 
bands o f  massive b a r i t e  several cm i n  th ickness were found i n  f l o a t  
debr is ,  and these too  show v a r i e d  f i n e  gra ined o r  a c i c u l a r  c r y s t a l -  
l i n e  tex tu re .  The o v e r a l l  th ickness o f  t he  b a r i t i c  sec t i on  averages 
10 metres. 

The bar-  

V I .  GEOCHEMISTRY 

A. Procedure 

The program invo lved  t h e  c o l l e c t i o n  f rom base l i n e s  A and B on compass 
and chain surveyed g r i d s  o f  2100 s o i l  and s i l t  samples a t  25 m i n t e r v a l s  
f rom 60 cross l i n e s  ranging i n  l e n g t h  f rom 500 m t o  1500 m, so supple- 
menting t h e  1980 sample program t o  produce an o v e r a l l  coverage of 25 m 
sample separat ion on cross l i n e s  spaced between 100 m and 200 m along 
the  e n t i r e  s t r i k e  l eng th  o f  t h e  Devonian shale hor izons, I n  a d d i t i o n ,  
streams d r a i n i n g  t h e  western and eastern f l a n k s  o f  t h e  pe rm i t  group 
were s i l t  sampled a t  roughly  200 m spacings and 90 rock geochemical 
samples were c o l l e c t e d  from exposed sect ions o f  t h e  b a r i t i c  Devonian 
s ha1 es. 

Where poss ib le  s o i l  samples were c o l l e c t e d  from t h e  I'BI' ho r i zon  w i t h  
a sampling hoe, however i n  many areas o f  lower r e l i e f  and deep organic  
cover t h e  "Bll hor izon was n o t  reached and t h e  "A' '  ho r i zon  was t h e r e f o r e  
sampled, 
Cominco Laboratory, 1486 E. Pender St reet ,  Vancouver, B.C. , where they 
are stored, 
samples were d igested i n  p e r c h l o r i c  a c i d  and analysed f o r  Pb, Zn and Ag 
using Atomic Absorpt ion Spectrometry. 
X-ray Fluorescence. 
and analysed by  t h e  same methods as above f o r  Pb, Zn, Ba, Ag and Mn. 

Samples were packed and sent i n  k r a f t  sample bags t o  t h e  

Fol lowing sample p repara t i on  ( s i e v i n g  t o  -80 mesh) t h e  

Analys is  was made f o r  Ba us ing 
Rock Samples were prepared by g r i n d i n g  -200 mesh 

Data t reatment was done us ing a computer program t o  e s t a b l i s h  c l a s s  
1 i m i t s  and p l o t  l o g  t ransform histograms and cumulat ive p r o b a b i l i t y  
p l o t s  f o r  each element analysed both f o r  t h e  grouped Values o f  s i l t s  and 
s o i l s  and f o r  rocks as a separate c lass.  
determined together  w i t h  contour i n t e r v a l s  from the  cumulat ive p r o b a b i l i t y  
curves, Table 3 shows these values. 

S ign i f i cance  l e v e l s  were 

B, Resul ts ( P l a t e  l a  - 6a, l b  

Contoured a t  t h e  1800 ppm l e v e  
t h e  Devonian "Gunsteel I' shales 

- 6b, IC - 6 ~ )  

, Ba values c l e a r l y  out1 
where they subcrop. I n  

ne t h e  w id th  of 
areas o f  g rea te r  

. . ./6 



6. 

Soils Significant 
and 

Table 3 

Pb Zn Ba Ag Mn c u  

50 pprn 1000 pprn 1800 ppm 1 pprn - - 

Significance Levels and Contour Intervals 

South Kwad Geochemistry 

Rocks Significant 40 pprn 800 pprn 1600 ppm 1 ppm 250 pprn 30 pprn 

1 25 ppm I 500 ppm 1 5000 ppm I 1 pprn 1 - 1 - 
Si 1 t s  Contour 

Int .  

d e p t h  of burial towards the NW values are  depressed and the scattered 
anomalies are  probably linked to  slumped bar i te  rich shales in glacial 
debris. Outcropping sections o f  bari te  lensed shale correlate  closely 
w i t h  the anomalies a t  over 5000 pprn. 

Pb values a re  judged anomalous over the 50 pprn level.  
occur over both the central sections o f  base l i n e  A and base l ine  B, 
where they are  linked both t o  Ordovician and Devonian shales. In most 
cases the maximum values of these anomalies do not exceed 200 ppm, b u t  
two single p o i n t  anomalies reach almost 300 pprn and one reaches 700 ppm. 
None of these anomal ies  were traceable to  mineralization. 

Several anomalies 

Zn anomalies above 1000 pprn occur mostly i n  the base l ine  A area and 
appear to  be linked t o  Ordovician cherts.  Large strong anomalies i n  
Zn u p  to  9000 pprn are  seen i n  several areas of low marshy ground associated 
w i t h  seepage zones where enrichment i n  Zn i s  probably linked to  the 
formation of calcrete  deposits. 

Ag anomalies are  widespread throughout the exposed and subcropping sections 
of Ordovician and Devonian shale w i t h  maximum values up t o  8 ppm strongly 
correlated to  the areas o f  chert  and cherty shale. A single rock specimen 
of Silurian pyr i t ic  s i l t s tone  f l o a t  from near the Kwadacha River shows 
15 pprn of Ag. 

Mn and Cu analyses were returned f o r  rocks only and a t  present there is  
insuff ic ient  data to  suggest any meaningful1 enrichment pattern. 

VII. CONCLUSIONS 

Geological prospecting and geochemistry across the Devonian bar i t ic  
shales o f  the South Kwad claim group has not lead t o  the discovery of 
any sulphide mineralization. 

. . ./7 
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Further work should be organized around s t ra t igraphic  measuring 
and detailed rock geochemistry. 

Report by: l?. CI. 1J,L 
B.C. Waters 
Geologist 

Endorsed by: 
A.B. Mawer 
Sen i or Geol og i s t 

Exploration 
Western Distr ic t  

Distribution: 
Mininq  Recorder ( 2 )  
Westein D i s t r i c t ' ( i )  
BCW (1) 

B CW/ vmk 



APPENDIX A 

STATEMENT OF EXPENDITURES 

SOUTH KWAD CLAIM GROUP 

JUNE 13 - JULY 15, 1981 

Salar ies  and Wages 

B.C.  Waters - 33 days @ $107.58/day 
A Stanta - 33 days 8 $ 92.42/day 
C. Rayner - 26 days 8 $ 84.61/day 
T. Ad1 ington - 33 days 8 $ 84.84/day 

Linecutting - 9km a t  $388.9 per km 

Assays and Geochemical Analysis 

Cominco Lab - Soils  & s i l t s  - 2143 8 $ 6.50 
- Rocks - 90 8 $12.45 

Fi el d Eaui Dment and SUDD1 i es 

Camp Maintenance 

Transportation 

Rotary Wing - 22.6 hours a t  $365/hour 
Fixed Wing - 1178 miles a t  $2.25/mile 
Mi scel laneous 

Report Wri t ing  , Research , Drafting 

B.C. Waters - 9 days 8 $ l l l . l l / day  
Drafting Supplies 

Total 

$ 3,550.00 
3,050.00 
2,200 .oo 
2,800.00 

$ 3,500.00 

$13,929.50 
1,120.50 

$ 7,350.00 

$ 8,560.00 

$ 8,250.00 
2,650.00 

405.00 

$ 1,000.00 
400.00 

$58,765.00 

BCW/vmk 
B . C .  Waters 
Geologist 



APPENDIX B 

STATEMENT OF QUALIFICATIONS 

I, B.C. WATERS, GEOLOGIST, WITH BUSINESS ADDRESS AT 700 - 409 GRANVILLE 

STREET, VANCOUVER, BRITISH COLUMBIA AND RESIDENTIAL ADDRESS AT 235 W. 4TH, 

NORTH VANCOUVER, BRITISH COLUMBIA, HEREBY CERTIFY THAT: - 

1. THAT I am a graduate i n  Geological Sciences w i t h  a B.A. (Hons.) 
i n  1977 from the  U n i v e r s i t y  o f  Cambridge. 

2. THAT from 1977 t o  the  present  I have been employed as a geo log is t  

and have been a c t i v e l y  engaged i n  exp lo ra t i on  geology and mining 
geology i n  Svalbard, Germany, Saudi Arabia, I t a l y  and B r i t i s h  
Columbia. 

3. THAT I persona l ly  p a r t i c i p a t e d  i n  the  f i e l d  work on t h e  South Kwad 

Claim Group and have i n t e r p r e t e d  a l l  the  data r e s u l t i n g  from t h i s  
work. 

Signed: ac.l.LlCcrs 
B . C. Waters 
Geologis t  

BCW/vmk 










