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SECTION 1.0 INTRODUCTION 

I n  the spring of 1978, during an examination of the placer deposits * 
a1 ong Burwash Creek and i t s  tributary, Tatamagouche Creek, in the Kl uane Ranges 

of the western Yukon, the writer noted rusty-weathering c l i f f s  along Burwash 

Creek above i t s  confluence with Tatamagouche Creek and along part  of the canyon 
of Tatamagouche Creek. Although Burwash Creek has had a long history of placer 
mining only a l i t t l e  attention appears to have been paid to i t s  poss ib i l i t ies  

for  lode deposits of base or precious metals. This i s  in sp i t e  of the fac t  
that  the We1 lgreen Mine which milled about 171 000 tonnes averaging 2.05 to 

2.49 per cent nickel , 1.35 to 1.45 per cent copper, 2.23 g / t  platinum, and 
0.073 per cent cobalt during a 16-month period in 1972-73 i s  only about 24 
km northwesterly in the same be l t  of rocks. A five-man crew under the 
direction of the writer returned in August 1978 to conduct reconnaissance 
geochemical traverses,  and geological mapping and sampling on some of the 
80 quartz mineral claims covering the confluence of Burwash and Tatamagouche 

Creeks and surrounding ground,that had jus t  been staked. A smaller crew 
returned to Burwash and Tatamagouche Creeks for  about one month during July 
and August 1979 to  conduct overburden d r i l l i ng ,  a magnetometer survey, 
additional reconnaissance geochemical traverses,  and to  measure three 
s t rat igraphic sections,  on a few of the claims between Burwash and Tatamag- 
ouche Creeks and elsewhere on the property. This report presents the resu l t s  
of the geochemi cal traverses,  the overburden dri  11 i ng , the magnetometer survey, 
and the geological mapping and measuring of sections. A1 though a l l  the data 

obtained are presented, the short  time between the end of the f i e ld  work and 
the date of th i s  report has permitted only a preliminary interpretat ion of 
these data. 

Access to  the confluence of Burwash and Tatamagouche Creeks i s  
possible by four-wheel-drive vehicles only intermittently during snow-free 

seasons because of periodic h i g h  water in Burwash Creek w i t h  accompanying 
washouts of part  of the rough road. Accordingly, a he1 icopter was required 

to  mobilize and service the crew for  a l l  b u t  the l a s t  few days of f i e ld  work 

in 1978, b u t  not needed in 1979. In both seasons the crews were accommodated 

in temporary camps i n  the valley of Burwash Creek. A contour map a t  a scale 
of 1 : 5 000 with 10-metre contour intervals was previously prepared photo- 

grammetrically for  use in the f ie ld .  

- 
* Spell ed Te tamagouche in 01 der geol ogi cal reports. 
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2 

SECTION 2.0 CONCLUSIONS A N D  RECOMMENDATIONS 

2.1 Concl usi ons 

The rus ty-weatheri ng Vol cani cl as t i c  Member of the Stat i  on Creek 
Formation of the Lower Permian Skolai Group contains abundant 

pyrrhotite and other sulf ide minerals in the canyon on  Tatamagouche 

Creek. Simi 1 a r  rus ty-weatheri ng s t r a t a  on Burwash Creek above the 

mouth of Tatamagouche Creek have been correlated with the Volcaniclastic 
Member, b u t  are free or almost f ree of sulf ide minerals. 

Chalcopyrite was observed i n  a few large volcanic fragments in the ?'olcan- 

i c l a s t i c  Member along Tatamagouche Creek, b u t  copper assays do not 
exceed 0.11 per cent there. 

Significant numbers of anomalous lead concentrations were obtained in 
both geochemical-soil and overburden-drilling samples on the steep 
valley slopes on the west side of the canyon of Tatamagouche Creek, 

where the bedrock i s  the Volcaniclastic Member of the Station Creek 
Formation. 

Although some anomalous gold concentrations were obtained in some 
soi 1 samples in the same place as the anomalous lead concentrations, 
systematic sampling of nearby outcrops showed only three samples w i t h  

as much as 0.34 g / t  gold with the r e s t  trace.  Erratic h i g h  gold 

concentrati ons were obtained i n  a few soi 1 and overburden-dri 11 i ng 

samples elsewhere on the property. 

Three anomalous and interest ing zinc concentrations were obtained 
i n  soi l  samples a t  the south end of a reconnaissance geochemical 

traverse l ine  south of Burwash Creek on claims Nan 7 and 8. 

An area of high copper concentrations in soil  samples i s  on the eas t  

side of the canyon of Tatamagouche Creek, b u t  these are only s l ight ly  
anomalous . 
Scattered anomalous nickel concentrations i n  so i l  and overburden- 
d r i l l i ng  samples are probably related to  ultrabasic or gabbroic 
intrusions. 

HALPLRDAHL & ASSOCIATES LTD. 



The magnetometer survey served to outline the subcrop of a gabbro 

intrusion in an area where i t  i s  covered by overburden. 

Overburden dr i l l ing  of most of the same area shows that  higher 

b u t  mostly not anomalous concentrations of nickel , copper, zinc, 
lead, gold, and arsenic are spa t ia l ly  related to contacts of gabbro 

with volcaniclastic and sedimentary rocks. 

2 .2  Recommendati ons 

S t r ip  or trench the area on claim Wen 5 w i t h  the anomalous lead 
concentrations on the west side of Tatamagouche Creek. 

Conduct more detailed geochemical surveys on claims Nan 7 and 8 south 
of Burwash Creek where the anomalous zinc concentrations were found. 
If warranted, follow t h i s  up  with an electromagnetic survey. 

Analyze the heavy minerals from some of the overburden-drilling 
samples . 
As warranted by the resu l t s  from recommendations 1 and 2 ,  complete 
geological mapping of the property, continue t o  define gabbro subcrops 
by magnetometer surveys,and conduct more detailed geochemical surveys. 

HALFLRDAUL & ASSOCIATES LTD. 



SECTION 3.0 PROPERTY 

The Bbr property cons i s t s  of 80 quartz mineral claims in a block 

of 8 claims by 10 claims along Burwash and Tatamagouche Creeks in the 

Whi tehorse Mining D i s t r i c t  as f o l l  ows : 

Claim Grant  Number 

E L  1-8 YA 23529-536 

JO 1-8 YA 23537-544 

SUE 1-8 YA 23545-552 

KAT 1-8 YA 23553-560 

NAN 1-8 YA 23561-565 

Claim Grant Number 

JAN 1-8 YA 23569-576 

DEN 1-8 YA 23577-584 

W E N  1-8 YA 23585-592 

AND 1-8 YA 23593-600 

JY 1-8 YA 23601- 08 

These claims were staked from August 17 t o  24, 1978 and recorded on 

August 28, 1978. The recorded holder of a l l  80 claims i s  Laurence B .  

Halferdahl, f o r  whom the  work described in  t h i s  repor t  was conducted. 

This work i s  expected t o  ful  f i  11 the  representat ion work requi rements 

f o r  two t o  f i ve  years f o r  a l l  80 claims, so t h a t  on i t s  approval, the 

expiry date f o r  a l l  claims wi l l  be on o r  beyond A u g u s t  28,1981. 

SECTION 4.0 GEOGRAPHIC SETTING 

The Bur property l i e s  along Burwash Creek and i t s  t r i bu t a ry ,  

Tatamagouche Creek, about 240 km northwesterly from Whitehorse, the  

capi ta l  of the Yukon Terri  tory.  Whi tehorse i s  on the  A1 aska Highway , i s  

the northern terminus of the White Pass and Yukon Railway from Skagway, 

a por t  on the  Pac i f i c  coast  of Alaska, and i s  served by regular ly  scheduled 

a i r l i n e  f l i g h t s  from major centres  i n  A1 ber ta ,  Br i t i sh  Columbia, the 

Northwest Te r r i t o r i e s ,  and Alaska. I t  i s  the  l a rge s t  supply point  f o r  

explorat ion and mining i n  the  Yukon. The c lo se s t  port  t o  the Bur property 

i s  Haines, Alaska, which i s  411 km southeasterly via the Alaska Highway 
t o  Haines Junction and thence, the Haines Road. 

From Whitehorse, the  Bur  property may be reached by driving 

303 km northwesterly along the  Alaska Highway t o  Mile 1104, and thence 

about 11 km u p  Burwash Creek on a rough road t o  the  mouth of Tatamagouche 

Creek. This road i s  normally f r e e  of i ce  and snow by about the middle 

- 
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of June, b u t  slides and washouts particularly in the lower canyon o f  Bdrwash 

Creek, b u t  also perhaps in the upper canyon and possibly elsewhere, generally 
prevent i t s  use by even four-wheel -drive vehicles unti 1 repairs are made 

af ter  the spring runoff, and af ter  any periods of high water l a te r  in the 
summer. Under favorable conditions, the Burwash-Creek road i s  passable for 
two-wheel -dri ve pi ck-up trucks and simi 1 ar vehi cies past the mouth of Tata-. 

magouche Creek for a distance of perhaps 6 t o  8 km farther u p  Burwash Creek, 
almost t o  Wade Creek. I t  i s  usually kept open by placer mining operators 

during the ice-free season except during periods of high water in Burwash 

Creek. A considerable amount of blasting in the lower canyon i s  required 
t o  make the Burwash-Creek road passable for wheeled vehicles a t  a l l  times 

during ice-free months. In  spi te  of th i s ,  the Burwash-Creek road appears 
to provide the shortest access to the Bur property a t  the lowest elevations 
w i t h  fewer problems caused by permafrost than other possible routes. 

A branch of the Burwash-Creek road was constructed about 1% k m  

up Tatamagouche Creek by placer miners, b u t  a washout about % km from 
Burwash Creek now prevents driving beyond i t .  

The northwestern part of the B u r  property may be reached by a 
road constructed in May and June 1979 by placer miners. This road continues 

up  Quill  Creek af ter  branching off the road to the Wellgreen Mine, crosses 
the pass to the upper reaches of Tatamagouche Creek, and continues down 

Tatamagouche Creek to just past Johnson Creek across the northern parts of 
claims Kat 7 and 8, and Jo 7 and 8,  for a distance of about 16 km. The 

total distance t o  Mile 11 1 2  on the Alaska Highway via this  road and the 
previously buil t  road u p  Quill Creek from the mouth of Johnson Creek i s  about  
28 km. Less than one km separates this  road from the end of the road 
previously buil t  up  Tatamagouche Creek from i t s  mouth, b u t  road construction 
in that part of the canyon along Tatamagouche Creek will be more d i f f i cu l t  
than in i t s  upper reaches. 

Burwash Landing a t  Mile 1093 on the A1 aska Highway i s  the 
closest settlement, about 29 km by road from the B u r  property. I t s  population 

i s  mostly native b u t  seasonally may include as many as 10 or 1 2  non-natives, 
excluding tourists and transients. Good accommodation i s  available in the 

lodge there. Groceries and other supplies are best obtained in Haines 
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Junction about 110 km or about 156 km by road southeasterly from the 

property, or from Whitehorse. Supplies can be brought in by he1 icopter 

based a t  Haines Junction when the Burwash-Creek road i s  impassable, b u t  

ordering supplies by single-sideband radio i s  less  than sat isfactory 
because of poor or no reception from the valley of Burwash Creek. Limited 

supplies are available i n  Destruction Bay about 45 km by road from the 
property and even a t  Burwash Landing. Both places have service s tat ions 
with mechanics. Burwash Landing has an a i r s t r i p  about 2000 m long 
staffed by Ministry of Transport personnel. Starting in the spring of 

1979, i t  i s  served three times a week by f l igh t s  from and to Whitehorse. 

Elevations on the Bur property range from about 1035 m a t  the 
lowest point on Burwash Creek to  about 1685 m a t  the west end of the property 
on the mountain between Burwash and Tatamagouche Creeks. The property i s  

crossed by the major valleys of Burwash Creek and i t s  t r ibutary ,  Tatamagouche 

Creek, which are 200 t o  250 rn deep, and by minor va1 leys of smaller creeks 
t r ibutary to  both. Valley slopes range from locally precipitous as in the 
lower part of Tatamagouche Creek and along and above the upper canyon of 
Burwash Creek to  steep and moderate elsewhere. Away from the two major 

valleys, slopes of the upland areas are  mostly moderate to  gentle. Treeline 

i s  a t  about 1300 m with t rees  mostly of spruce and poplar. Locally stumps 
indicate previous logging and a fores t  f i r e ,  both many years ago, b u t  

growth since then has resul ted in some spruce trees 1 arge enough to  provide 
mine timbers. Above the tree1 ine,  the ground i s covered w i  t h  moss, grass,  
and low bushes. Both Burwashand Tatamagouche Creeks can probably provide 
adequate water for  mining and milling purposes; the water in Tatamagouche 
i s  generally clear  except when placers on i t  are being mined, whereas tha t  
in Burwash i s  generally cloudy from s i l t  and clay from the Burwash Glacier. 

Except along parts of Burwash and Tatamagouche Creeks and 
locally along a few smaller creeks, outcrops a re  almost absent, with the 
valley sides and uplands covered by permanently frozen overburden a t  depths 

greater than the few tens of centimetres reached by the summer thaw. Even 

on the moderate slopes pools of water form in places particularly on parts 
of the Burwash Upland south of Burwash Creek. 



SECTION 5.0 PREVIOUS MAPPING AND EXPLORATION 

5.1 Government Mapping 

The Bur property and a large  surrounding area comprising the  
Kluane Lake map a rea ,  was mapped geologically a t  a sca le  of 1 :  253 440 by 
J.E. Muller (1967) of the  Geological Survey of Canada i n  the 19501s,  
fol  1 owing p r i o r  reconnaissance surveys by o f f i c e r s  of the Geological Survey 
dating back almost t o  1900. References t o  these e a r l i e r  surveys a r e  given 
by Mu1 l e r  (1967). These e a r l i e r  surveys were prompted i n  pa r t  by the 
discovery i n  1904 of placer gold on Burwash Creek, which soon became and 
remained the  bes t  placer producer i n  the  Kluane a rea ,  largely  due t o  the 
e f f o r t s  of Henry Besner from 1945 u n t i  1 h i s  death in 1977. Mul l e r  
es tabl ished the  basic s t ra t igraphy and s t r uc tu r e  of the Paleozoic and 
Mesozoic rocks on the  Bur property andof much of the surrounding area 

i n  the Kluane Ranges. Related work by Smith and MacKevett (1970) about 
200 km t o  the  west in the  McCarthy Quadrangle in Alaska provided fu r t he r  

d e t a i l s  on the Paleozoic s t ra t igraphy and defined the  Skolai Group, which 

i s  corre la ted w i t h  a l l  o r  most o f  the  Cache Creek Group as mapped by 
Muller in the  Kluane Ranges. Subsequent work by S.W. Campbell of Indian 
and Northern Affa i rs  i n  1974 and 1975, ch ie f ly  on the  nickel-copper deposits  of 

2 the Kluane Ranges,included a map of an area of about 260 km surrounding 
Quill Creek a t  a sca le  of 1 :  80 000 w i t h  Burwash Creek a t  i t s  extreme south- 
e a s t  end. Although Campbell's was not a s t r a t i g r aph i c  study,  she used the  
s t r a t i g r aph i c  names applied in the  adjacent  par ts  of Alaska f o r  the Paleozoic 
and Mesozoic s t r a t i g r aph i c  units of the  Kluane Ranges. Although the Mesozoic 
s t r a t a  had been corre la ted e a r l i e r  by Muller w i t h  nearby Alaskan units, the  
use of Alaskan names, which a re  supported by more de ta i l ed  s t ud i e s ,  i s  
preferred par t ly  because i t  avoids the name Mush Lake Group, whose s t r a t i -  
graphy has been d r a s t i c a l l y  revised i n  the  Yukon subsequent t o  Mu1 l e r ' s  work. 
Campbell's map shows the  Skolai Group divided i n to  seven units, compared t o  
four units a t  the  type local i t y  i n  Alaska. In pa r t i cu l a r  she indicates  two 

sedimentary uni ts  interbedded w i t h  o r  underlying the vol cani cl  a s t i c  u n i t .  

Her 1 b 1 imestone un i t  may well be pa r t  of the  Skolai Group, b u t  i t  i s  not 
found a t  the type sect ion i n  Alaska, where i t s  base i s  not exposed, so may 
be s t ra t ig raph ica l  l y  below the Volcanic Flow Member. The s t r a t i  graphic 



column adopted herein f o r  the  Burwash Creek area i s  in Table 5.1. Further 
d e t a i l s  on the  various un i t s  a r e  given i n  the  references previously c i t ed .  

5.2 Mining Exploration 

The e a r l i e s t  i n t e r e s t  i n  Burwash and Tatanagouche Creeks was 
generated by placer mining a c t i v i t i e s ,  b u t  a review of these operations i s  
beyond the  scope of this repor t .  The e a r l i e s t  bedrock explorat ion,  f o r  which 

no records a r e  avai lable  t o  the wr i t e r ,  appears t o  be an adi t ,  now caved, i n  

gabbro on the  south s ide  of Tatamagouche Creek, 2 o r  3 km upstream beyond 
claim Kat 7. I t  i s  speculated t h a t  this a d i t  dates from p r io r  t o  World War 

1 ,  b u t  i t s  purpose could not be ascertained from the  small p i l e  of very 
weathered gabbro muck excavated. 

Another a d i t  penetrates about 3 m of overburden in the north 

valley wall of Burwash Creek about 300 m downstream from the  mouth of 
Tatamagouche Creek. This adi t appears younger than the one upstream beyond 

the  Bur property on Tatamagouche Creek, b u t  i t s  purpose i s  uncertain - 
bedrock o r  placer explorat ion.  

Avai 1 able geological repor ts  r e f e r  t o  nickel -copper mineral i z- 

at ion v i s i b l e  a t  low water i n  gabbroic rocks on the  north bank of Burwash 
Creek about 550 m upstream from the  mouth of Tatamagouche Creek. This 

showing i s  reported t o  have been explored by three  shor t  diamond d r i l l h o l e s  
i n  the e a r l y  19501s,  probably a t  the  time of the most ac t ive  explorat ion 
f o r  what l a t e r  became the  We1 lgreen mine, b u t  no detai  1s on these d r i  11 holes 
a r e  avai lable  t o  the wr i t e r  nor apparently t o  most o thers .  

In 1966 and 1967, 60 Glen claims were staked t o  cover the area 

surrounding the mouth of Tatamagouche Creek and shor t ly  t he r ea f t e r  became 
the property of Alice Lake Mines Ltd.,  N.P.L. In 1967, explorat ion of the 

Glen cl aims compri sed 

1 ) geophysical surveys a t  a scahe of 1 : 2400 (Walcott, 1967) 
15 l i ne s  a t  an azimuth of 24 , each about 2.74 km (9000') long, 
spaced about 122 m (400 ' )  apar t  w i t h  readings a t  i n t e rva l s  of 15.2 
m ( 5 0 ' )  covering an area of about 500 ha: 

, a )  magnetometer survey - map contoured w i t h  isomagnetic 1 ines , and 
a geological contact ,  inferred from the magnetic data ;  



TABLE 5 .1  STRATIGRAPHIC COLUMN FOR THE BURWASH C R E E K  AREA 
(modified a f t e r  Mu1 l e r ,  1967; Smith and MacKevett, 1970; 

Campbell, 1976) 

Peri od 
Epoch o r  Group 

Group o r  Formation 
Lithology 

Ter t iary  
Paleocene 

S t .  Clare 

LATITE, porphyr i t ic  

In t rus ive  Contact 

BASALT and ANDESITE, red-brown; massive o r  
ves icular  agglomerate , breccia ,  t u f f  

Pa1 eocene o r  Eocene 
Amphi thea t re  SANDSTONE, sand, congl omerate , gravel , shale  , coal 

Angul a r  Unconformi ty  

Cretaceous and Later GRANITE, a1 aski t e ,  granodiori t e ,  d io r i  t e ,  re1 ated 
o r  Ear l i e r  hybrid rocks 

Int rus ive  Contact 

Upper Tr iass ic  
? LIMESTONE and SHALE, thin-bedded, dark t o  black 

Chi t i  s tone LIMESTONE , mass i ve 

Ni kol a i  BASALT, purple and dark-green, amygdaloidal; 
minor interbedded limestone 

D i  sconformi t y  

Permi an-Tri ass i  c INTRUSIONS, basic and ul t r abas ic  

In t rus ive  Contact 

Lower Permi an 
Skolai. Group 

Hasen Creek C H E R T ,  t h i  n-bedded; argi 11 i t e ,  1 imestone, greywacke, 
conglomerate 

Sta t ion Creek 

Volcaniclast ic  TUFFS and AGGLOMERATES; CARBONATE, f ine-grained,  
rusty-weatheri ng ankeri t e ,  s i d e r i t e  , do1 omi t e ?  , 
and limestone, in pa r t  s i l i ceous  o r  argi l laceous  

Vol cani c Flow VOLCANICS, i ntermedi a t e  t o  basic 
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SECTION 6.0 GEOLOGY OF THE PROPERTY 

Some outcrops along Burwash and Tatamagouche Creeks were 

g e o l o g i c a l l y  mapped i n  August and September 1978 a t  a  scale o f  1 :  5000 

(F ig .  6.7 ) .  Some a d d i t i o n a l  geology was mapped i n  J u l y  and August 1979, 

b u t  geo log ica l  mapping of t he  f o l l o w i n g  areas i s  n o t  y e t  complete: 

1  ) upstream along Burwash Creek beyond c l a i m  And 6, 

2)  downstream along Tatamagouche Creek from Johnson Creek t o  where 
outcrops are  shown i n  the  canyon o f  Tatamagouche Creek, and 

3) p a r t s  o f  the  area south o f  Burwash Creek downstream from the  mouth 
o f  Tatamagouche Creek. 

O f  t he  u n i t s  i n  Table 5.1 on l y  t h e  Paleocene l a t i t e  porphyry, t he  Permian 

- T r i a s s i c  gabbro, and s t r a t a  o f  t he  Skola i  Group have been observed on 

the  proper ty .  

6.1 S t r a t i  g raph1 

6.1.1 S t a t i o n  Creek Formation - Volcanic Flow Member 

The Volcanic Flow Member o f  the  S t a t i o n  Creek Formation i s  

w e l l  exposed i n  a  continuous outcrop i n  t h e  upper canyon o f  Burwash Creek 

and f o r  about 300 m above and below. As no a t t i t u d e s  were measured, i t s  

minimum th ickness i s  n o t  known w i t h  c e r t a i n t y ,  b u t  t he re  i t  probably 

exceeds 100 m. Ne i the r  t op  nor  base a re  exposed i n  o r  adjacent  t o  t he  

canyon, b u t  the  lower p a r t  o f  the  u n i t  a t  t he  upper end o f  the  outcrop 

i s  i n  i n t r u s i v e  contac t  w i t h  t h e  l a t i t e  porphyry. Other smal le r  exposures 

were mapped i n  the  lower p a r t  o f  t h e  canyon on Tatamagouche Creek from 

about 300 t o  600 m above i t s  mouth. The conformable contac t  w i t h  the  

o v e r l y i n g  V o l c a n i c l a s t i c  Member i s  g radat iona l  over a  few metres i n  an 

outcrop j u s t  south o f  t he  mouth o f  Wen Creek. 

The Volcanic Flow Member cons i s t s  o f  f i ne -g ra ined  bas ic  t o  

in te rmed ia te  vo l can i c  f lows , most ly  dark- t o  medi um-green b u t  w i t h  some 

maroon. These rocks weather medium t o  brown-green o r  grey. I n  some 

places they conta in  minor amounts o f  f i ne -g ra ined  p y r i t e ,  some euhedral, 

and p y r r h o t i  t e .  I n  a  few places they con ta in  m i  nor  chal copy r i  te, d i  ssemi n- 

ated, along the  contac t  w i t h  the  l a t i  t e  porphyry, o r  i n  v e i n l e t s  t o  1  mm 

wide as i n  one outcrop along the  eas t  s ide  o f  Tatamagouche Creek. Some 



layers are amygdaloidal w i t h  amygdules to  1 cm f i  1 led with ca l c i t e .  A 
porphyritic flow was found near the top of the c l i f f  in the upper canyon 

on Burwash Creek. A few layers are brecciated with one about 5 m thick 

along Tatamagouche Creek containing dark-green volcanic fragments mostly 
from + to  2 cm b u t  u p  to 6 cm in s ize i n  a s l ight ly  lighter-green matrix. 
The Member i s  cut by a few diabase s t r ingers  10 to  15 cm thick in one 
place a1 ong Tatamagouche Creek. A ca1 careous to  argi 11 aceous sedimentary 
layer about 15 m thick with fine-grained pyrite i s  present along the eas t  
side of Tatamagouche Creek. Most of i t  i s  grey or green b u t  a unit 1 m 

thick contains enough pyrite to  be rusty. Although th i s  sedimentary layer 
i s  part of the Volcanic Flow Member, i t  i s  marked as the Volcaniclastic 
Member in Fig. 6.1 to  show i t s  lithology. 

Rocks similar to  those in the Volcanic Flow Member are exposed 
a t  the top of the c l i f f  in the western part of claim Wen 1 on the north 
side of Burwash Creek, and on both sides of Burwash Creek on claim And 8. 

The former i s  in conformable contact with the underlying sedimentary rocks. 

The relation of these three outcrops to  the main outcrops of the Volcanic 
Flow Member i s  uncertain, b u t  they are marked Volcanic Flow Member i n  Fig. 
6.1 to  show the i r  1 ithology. They may have been fed by the basic to  
intermediate dykes 3 to  5 m thick that  c u t  the sedimentary rocks nearby. 

6.1.2 Station Creek Formation - Vol cani cl a s t i  c Member 

Most of the outcrops of the Volcaniclastic Member of the Station 
Creek Formation are in the canyon of Tatamagouche Creek: the rusty c l i f f s  

on the west s ide ,  near water level below and upstream from the c l i f f s ,  

and others scattered nearby. The lower contact appears to  be conformable 

with the underlying Volcanic Flow Member in an outcrop jus t  south of the 
mouth of Wen Creek. A s t ra t igraphic thickness of about 153 m was 

measured (Fig. 6.2 and 6.3) from an outcrop jus t  north of Wen Creek to  the 
top of the rusty c l i f f s .  This interval contains some shears, and some 
fau l t s ,  but no major f au l t s ,  unless they are present in covered or 
highly weathered places. A second interval of about 135 m w i t h  a t  l ea s t  
two faul t s  was measured (Fig. 6.4) along the bed of Tatamagouche Creek 
s ta r t ing  about 100 rn upstream from the f i r s t .  The relation between these 
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two measured sections i s  obscured by covered intervals  and faul t ing.  

As these thicknesses are much less  than the 600 to  750 m a t  and near 
the type section in Alaska, they probably constitute only half or less  

of the total  thickness of the Member. 

In the canyon of Tatamagouche Creek the Volcaniclastic Member 
consists of a sequence of agglomerates and tuf fs  interbedded with argi 11 i t e  , 
shale,  s i  1 tstone, ankeri t e  beds, volcanic flows , and intermediate to  basic 
s i l l s  or dykes. Many of these units contain considerable amounts of 
pyrrhoti t e ,  which i s  chiefly responsible for  the rus t ,  and less  pyrite.  
The units near the top of the rusty c l i f f s  contain sulf ide minerals just 
vis ible  with a 20x hand lens b u t  too fine-grained to  be ident i f ied 
precisely i n  hand specimens. A few of the volcanic bombs in the agglomer- 
a te  contain conspicuous chalcopyrite b u t  only low values in copper. 
Systematic sampling of the measured sections shows l i t t l e  or no gold, the 

highest assays being 0.34 g / t .  Further de ta i l s  on the Volcaniclastic 

Member there are shown in Fig. 6.2 to  6.4.  

Other outcrops which have been correlated with the Volcaniclastic 
Member by the i r  l i thological similari  t i e s  are on the south side of 
Burwash Creek on claim El 7. As suggested in the section on s t ructure,  
there the s t r a t a  appear to  be overturned. A t  the base are  dark-green 
basic t o  intermediate volcanics w i t h  grains 1 to  2 mm in s ize.  To the 
west they are schistose i n  places w i t h  many carbonate veins parallel  t o  the 

schis tosi ty .  Stratigraphically above is  a volcaniclastic layer w i t h  

rounded bombs of volcanic rocks to  50 cm in s ize b u t  mostly to  30 cm in 
a buff to  rusty-weathering matrix. The volcanic fragments include very 
f ine grained greyish-whi t e  rhyol i t e  with f inely disseminated pyrite.  The 
matrix i s  green-grey s i  1 iceous rock resembling a carbonate ,possi bly a 
s i  1 i ceous ankeri t e .  Local ly i t  contains f i  ne-grai ned disseminated pyri te. 
The round volcanic bombs appear character is t ic  of th i s  unit .  Locally i t  
i s  veined with carbonate and in one place, cut by a basic s i l l  10 cm thick. 

S t ra t i  graphical ly above i s  a s i  1 iceous-ankeri t e?  unit free from volcanic 
bombs. This unit  weathers green to  buff and locally rusty from fine- 
grained disseminated pyrite.  Layers are 30 to 50 cm thick, and are locally 

schistose. A short s t ructural ly  disturbed section of the Volcaniclastic 
Member was measured and sampled along the north bank of Burwash Creek (Fig. 
6 .5) .  Assays showed no gold. 



The s t r a t a  forming the rusty-weatheri ng c l i f f s  along the 
north side of Burwash Creek on claims Wen 1 and And 8 have been tenta- 

ti vely correl ated w i  t h  the Vol cani cl a s t i  c Member, even though they are 
free or almost f ree of volcanic c l a s t i c s .  The basis for  th i s  correlation 

i s  partly the 1 i thological simi l a r i  ty  w i t h  ankeri t i c  units along Tata- 

magouche Creek, and partly because they do not appear t o  f i t  anywhere 
e l se  in the s t rat igraphic section. In one outcrop on claim Wen 1 these 

s t r a t a  conformably under1 i e  a layer of volcanic flows, b u t  t h i n  volcanic 
flows have been reported within and above the Volcaniclastic Member in 
Alaska. I t  i s  possible that  these s t r a t a  l i e  below the Volcanic Flow 
Member. If so, they mark the base of the Skolai Group as defined i n  
Alaska, b u t  t h i s  i s  considered anl i  kely. Their rusty weathering appears 

similar to  tha t  of the Golden Horn Limestone Lentil of the Hasen Creek 
Member in Alaska, b u t  very 1 i t t l e  limestone i s  present along Burwash 
Creek,and the s t r a t a  mapped are not bioclast ic .  A minimum thickness 
of 70 or 80 m appears t o  be present in the c l i f f s ,  with neither 
base nor top of the uni t  exposed w i t h  certainty.  Most of these s t r a t a  

weather rusty, b u t  contain f ine  sulf ides  only in a few places: less  
than 1 per cent pyrrhotite,  up  to  2 per cent pyri te ,  or even minor 
chat copyri t e  particularly near contacts wi t h  gabbro. They appear to 

consist  mostly of fine- to  very f ine  grained sil iceous to argillaceous 

ankeri t i c  sediments which are 1 ight-to dark-grey, locally medium green- 
grey. A few are s i l t y  or limy. A few beds of grey-weathering 
argillaceous limestone are  intercalated locally on claim And 8. 

6.1.3 Hasen Creek Formation 

Outcrops of the Hasen Creek Formation were mapped i n  two 
places only: above a covered interval a t  the top of the rusty c l i f f s  on 
Tatamagouche Creek and i n  t h e  bed of Tatamagouche Creek. They consist of 
chert ,  sandstone, and limestone as shown on Fig. 6.3 and 6.4.  

6 .2  Intrusions 
6.2.1 Gabbro 

Gabbroic rocks are widely distributed throughout the property 



with the chief areas of outcrop being on bo th  sides of Burwash Creek 
centred about  500 and 1600 m upstream from the mouth of Tatamagouche 
Creek, and along Tatamagouche Creek upstream from the canyon on claim 
Wen 7 and continuing across the northern parts of claim Jo 8,  Jo 7 ,  

Kat 8, and Kat 7. A few outcrops and abundant f loat  suggest that much 
of the area i n  the acute angle between Burwash and Tatamagouche Creeks 
i s  under1 ai n by gabbro. Parts of the property south of Burwash Creek 
are probably also underlain by gabbro.  The shapes of the gabbro masses 

appear t o  be i rregul ar .  

Much of the gabbro i s  a black rock consisting of perhaps 65 

per cent whitish feldspar interlocked with black or greenish pyroxene 
or i t s  alteration products in grains from 1 t o  4 mm. Most weathered 

surfaces are dark green t o  black, locally brown. In  the canyon of Tata- 
magouche Creek, some of the weathered outcrops have an irregular banded 
appearance w i t h  black bands t o  3 cm wide in a braided or anastomosing 
pattern in 1 ighter-col ored rock. In one 1 ocal i t y  there, acti  no1 i t e  

was noted along fractures. In the outcrops along Burwash Creek serpentini- 
zation along fractures i s  locally common. Fine-grained pyrrhoti t e  in 

amounts up  to 2 o r  3 per cent i s  locally present, except for the showing 
along Burwash Creek a short distance above the mouth of Tatamagouche 
Creek, where pyrrhoti t e  i s  more abundant and chal copyri t e  i s a1 so present. 
The gabbro contains moderate amounts of magnetite along the west side of 
the f i r s t  mass that crosses Burwash Creek west of the mouth of Tatamagouche 
Creek, i n  the outcrops south of Burwash Creek in the southern part of 
claim Wen 1 ,  and in the band of gabbro crossing Burwash Creek farther 
west in the southern part of claim And 1 .  

Much of the gabbro appears massive, b u t  two sets of joints,  

one of which resembles bedding from a distance, were observed in the outcrop 
on Joyce Creek. -A s7ickensided faul t  was observed on the south side of 

Tatamagouche Creek on claim Kat 8. Local shearing was observed in some 

of the outcrops along Burwash Creek. Contact effects of the gabbro intrusions 
with the sedimentary and volcanic rocks appear limi ted t o  a few metres of 
baking and local s i  1 icification. Xenol i ths of sedimentary rocks are found 

within gabbro along Burwash Creek. 
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6.2.2 Lat i te  Porphyry 

Two masses of l a t i  t e  porphyry were mapped on the  property. 

A1 though the  name, l a t i  t e  porphyry, i s  not meant t o  be a precise  

petrographic term, b u t  merely follows the e a r l i e r  terminology of Mu1 l e r  
(1967), f i e l d  descriptions seem t o  f i t .  The la rges t  mass extends fo r  

more than 1500 m along Burwash Creek from west of the mouth of Tatamagouche 

Creek to  e a s t  of Elly Creek. The second mass on the  northern border 
of claim And 6 i s  smaller b u t  may be re la ted t o  a l a rger  mass, observed 
b u t  not mapped, f a r t he r  up Burwash Creek. This l a rger  second mass i s  

shown on both Muller 's and Campbell's maps. 

The l a t i t e  porphyry weathers a conspicuous white to  l i g h t  
buff t o  l i g h t  grey-brown. Below i t s  outcrops,talus slopes consis t  of a 

rubble of flaggy t o  blocky shapes. Fresh surfaces are l i g h t  grey. The 
rock i s  massive and almost uniform in  appearance in a l l  outcrops. I t  
consis ts  mostly of quartz and fe ldspar  both i n  the groundmass and as 
phenocrysts. Quartz phenocrysts a re  up t o  5 mm in s i z e ,  w i t h  f e l spar  
phenocrysts t o  10 mm but mostly 3 t o  4 mm. I t  contains 3 t o  5 per cent  
b i o t i t e ,  loca l ly  i n  well formed hexagonal p la tes  as in  the  outcrops e a s t  
of Tatamagouche Creek, and u p  to  2 t o  3 per cent amphibole. Contact 
re la t ions  w i t h  the Volcanic Flow Member of the Sta t ion Creek Formation 
were the only ones observed: they are  sheared. 

6 .3  Structure  

Both Muller (1967) and Campbell (1976) show a major south- 
e a s t e r l y  trending sync1 ine with Ni kolai volcanic rocks in  i t s  axial  region 
crossing Burwash Creek j u s t  northeaat of the property. A t  Burwash Creek 

the southwest limb of t h i s  syncline has been faul ted t o  b r i n g  s t r a t i g r aph i -  
c a l l y  lower par t s  of Skolai Group s t r a t a  in contact w i t h  Nikolai volcanic 

rocks. Within a few hundred metres southwest of t h i s  f a u l t ,  the  s t r a t a  

dip i n  more than one d i rec t ion ,  but in such a way t ha t  agglomeratic s t r a t a  
c lose r  t o  Elly Creek a re  presently lying above rusty-weathering sedimentary 

rocks. I f  these s t r a t a  a re  uni ts  of the Volcaniclast ic Member of the 
Stat ion Creek Formation and a r e  i n  conformable contact f a r t he r  west towards 
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Elly Creek with the Volcanic Flow Member of the Station Creek Formation 
then the s t rat igraphic section there i s  overturned. This i s  not an 
unreasonable phenomenon close to  a faul t whose movement i s  in a sense which 
could cause i t .  If  correct ,  i t  implies an ant icl ine i n  the Volcanic Flow 

Member . 
The a t t i tudes  of the s t r a t i f i e d  rocks elsewhere on the property, 

while being reasonably constant in any one outcrop or group of nearby 

outcrops, appear to  have been so disturbed by the intrusions of the gabbroic 
masses and l a t e r  by the masses of l a t i t e  porphyry tha t  no overall structural 

pattern i s  evident from the data available. In addition to  the s t rat igraphic 

a t t i tudes  shown in Fig. 6.1, a t t i tudes  of jo in ts ,  f a u l t s ,  and shears are 
shown where the scale permits. A t  l eas t  one f a u l t  not shown in F i g .  6.1 

was noted in the bed of Tatamagouche Creek (Fig. 6 .4 ) .  Such a f a u l t  or 
fau l t s  may account for  the horizontal displacement of about 600 m in some 
of the geophysical responses obtained by Wal co t t  (1967). 

SECTION 7.0 GEOCHEMICAL SURVEYS 

7.1 1978 Sampling 

In 1978, geochemical soi 1 samples were collected along seven 
traverse l ines  (Fig. 7.8 and 7.9) as follows: 

Line - 
1 
2 
3 
4 
5 
6 
7 

Length Sample Interval Number o f  Samples 
340 m 5 m 9 3 

Thelocations of the traverse l ines  and the spacing of the sample points 

along these l ines  were chosen to give reconnaissance coverage of much of 
the property as well as more detail  in and adjoining parts of the canyon 

of Tatamagouche Creek. Sampling was hindered by the presence of permafrost 

and by a layer of whitish volcanic ash perhaps 10 to  20 cm thick just  below 
the surface. A t  each sample location one or two or rarely three samples 

I 
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o f  humus o r  the  unde r l y i ng  s o i l  ho r i zon  o r  both, were c o l l e c t e d .  An e f f o r t  

was made t o  exclude vo l can i c  ash frcm the  samples, b u t  t h e  d e s c r i p t i o n s  i n  

appendix 2  i n d i c a t e  t h a t  t h i s  was n o t  always successful .  Al though the  B 

s o i  1 hor izon  i s  gene ra l l y  p r e f e r r e d  f o r  base meta ls ,  humus has been found 

t o  be s u i t a b l e  f o r  go ld  i n  some areas. For these reasons,samples o f  bo th  

humus and the  B s o i l  ho r i zon  were c o l l e c t e d  where feas ib le  w i t h  one of 

t he  o t h e r  be ing  c o l l e c t e d  where c o l l e c t i n g  bo th  was n o t  f e a s i b l e  because 

e i t h e r  humus was n o t  present  o r  t h e  B s o i l  ho r i zon  was too  deep i n  the  perma- 

f r o s t .  

7.2 1979 Sampling 

I n  1979, geochemical s o i l  samples were c o l l e c t e d  a long th ree  

t rave rse  l i n e s  (F ig .  7.8 and 7.9) as f o l l o w s :  

L i  ne Length Sampl e  I n t e r v a l  Number o f  Samples 

7 1000 m 20 m 5 1  

8  1000 20 5  1  

T- 1  120 15 9  

2120 m 111 

The l o c a t i o n s  o f  t r ave rse  l i n e s  7  and 8  were chosen t o  p rov ide  reconnaissance 

i n f o r m a t i o n  on p a r t  o f  t he  p rope r t y  n o t  covered by t h e  1978 sampling. L i n e  T-1 

was run  up t h e  s ide  of t he  canyon of Tatamagouche Creek i n t o  t h e  covered p a r t  

above s t r a t i g r a p h i c  s e c t i o n  T-1 (F ig .  6.2); t he  l eng th  o f  120 m f o r  l i n e  T-1 

i s  the  d is tance measured up t h e  slope, n o t  h o r i z o n t a l l y .  I n  1979 a l l  s o i l  

samples were c o l l e c t e d  from ho les  dug as deep as poss ib le  i n t o  t h e  humus, 

ash, and permafrost  (appendix 4 ) .  

7.3 Analyses o f  S o i l  Samples 

For t h e  samples c o l l e c t e d  i n  1978, t he  -80 mesh f r a c t i o n s  were analy-  

zed by s tandard atomic absorp t ion  techniques f o r  n i c k e l  , copper, z i nc ,  1  ead, and 

s i l v e r .  Arsenic  was determined c o l o r i m e t r i c a l l y .  Gold was determined by s tandard 

neutron a c t i v a t i o n  techniques i n  t h e  -80 mesh f r a c t i o n s  o f  t he  non-humus samples 

of 1  ines  1  , 2, 3, 4, and 6. For t h e  humus samples on these same 1  ines ,  go ld  was 

a l s o  determined by neut ron  a c t i v a t i o n  techniques by means o f  a  spec ia l  b r i q u e t t i n g  

method. This  technique, however, d i d  n o t  prove very  s a t i s f a c t o r y  f o r  
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these samples as volcanic ash and possibly other non-humus material in the 
samples seriously interfered. 

For the samples collected in 1979, the -80 mesh fractions were 
analyzed by standard atomic absorption techniques for  nickel , copper, zinc , 
lead, s i lve r ,  and arsenic. Gold was determined by standard neutron 
activation techniques, also in the -80 mesh fract ions.  

7.4 Nickel , Copper, Zinc, Lead, Gold, Si 1 very and Arsenic in Soi 1 Samples 

The dis t r ibut ions of concentrations of nickel , copper, zinc, lead, 
gold, s i lve r ,  and arsenic i n  the 1978 and 1979 so i l  samples are shown i n  

Fig. 7.1 to  7.7, respectively. For convenience, the dis t r ibut ions of 
concentrations of the same seven elements in the -80 mesh fractions of the 
1979 overburden-drilling samples are  also shown. The s t a t i s t i c a l  method 
of presentation i s  tha t  described by Lepeltier (1969). 

Insufficient time was avai 1 able to  analyze for  correlations 
between and among the elements or  groups of elements that  were determined. 

Variations of concentrations o f  nickel, copper, zinc, lead, gold, 

s i l v e r ,  and arsenic along traverse l ines  1 to  7 (1978) and traverse l ines  
7, 8 and T-1 (1979) are shown in Fig. 7.10 to  7.19, respectively. 

7.4.1 Nickel 

All the curves for  nickel ( F i g .  7.1 ) except curve 3 show a change 
i n  slope corresponding to  about one-thi rd to  two-thi rds of the samples, w i t h  

the change for  curve 5,  the humus samples, being smaller than for  the curves 
for  the four types of non-humus samples. In sp i t e  of Lepel t ier ' s  remarks 
i t  i s  unlikely that  about one-third to  two-thirds of the samples are anomalous; 
the changes of slope for  nickel in curves 1 ,  2 ,  4, and 5 are not r e a l i s t i c  

threshold concentrations. Instead the slope changes in these four curves 

probably indicate samples from two populations : (1 ) areas underl a i  n by 
gabbroi c and re1 ated intrusions , and ( 2 )  areas underl ai n by sedimentary, 

volcanic, and other associated 1 i tho1 ogi es . The concentrations of 50 to  
60 parts per mill ion for  the slope changes in curves 2 ,  4 ,  and 5 probably 
re f lec t  the smaller proportions of samples from areas underlain by gabbroic 
and related intrusions,  compared t o  a concentration of 120 parts per m i  11 ion 
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f o r  the slope change i n  curve 1 , f o r  which a higher proportion of the  

samples a re  from areas underlain by gabbro (Fig.  6.1 , 8.1 ) . 
The concentration of 280 par t s  per mil l ion a t  the  change of slope 

i n  curve 3 probably i s  a r e a l i s t i c  threshold f o r  anomalous nickel concentra- 

t ions  i n  non-humus samples. A concentration of 145 par ts  per mil l ion has 
been chosen f o r  designating the  higher nickel concentrations in humus 
samples i n  Fig. 7.8 and 7.9. 

Anomalous n i  ckel concentrations were found on three  geochemi cal 
t raverse  1 i nes : 

Line - Anomalous Metrage Concentration Sample Spacing 

1 (1978) 190 - 215 > 200 ppm 5 m 
4 (1978) 300 780 5 0 
8 (1979) 2 40 54 5 2 0 

Siega 's  (1973) survey shows an area anomalous in  nickel about 50 m north 
of our 1 i ne 3 (1 978). 

7.4.2 Copper 

Curves 1 t o  5 (Fig.  7.2) have slope changes which appear t o  
separate  the samples f o r  each curve i n t o  two populations - gabbroic areas 
w i t h  higher copper concentrations and other  areas - w i t h  almost one- 
quar te r  t o  one-half the  samples in the  f i r s t  and the  balance i n  the second, 

s imi lar  t o  four of the curves f o r  nickel .  Also s imi la r  t o  n ickel ,  the  

var ia t ions  i n  the  concentrations f o r  copper of 60 t o  100 par t s  per mi l l ion 
a t  the  slope changes i n  the  f i ve  curves a r e  probably re la ted  t o  the propor- 
ti on of samples f o r  each curve underlain by gabbroic and other  rocks. The 
threshold f o r  anomalous concentrations of copper i s  placed a t  350 par t s  
per mil l ion f o r  the  non-humus samples and 200 par t s  per mil l ion f o r  the 
humus samples (curve 5 ) .  The second change of s lope f o r  curve 5 i s  unex- 

plai  ned. 

Anomalous copper concentrations were found on two geochemical 
t raverse  1 i nes : 
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Line - Anomalous Metrage 
1 (1978) 165 - 215 

3 (1978) 95 - 125 

40 - 95 ( e r r a t i c )  
125 - 160 ( e r r a t i c  

Concentration Sample Spaci ng 

660 ppm (peak) 5 m 
440 (peak) 5 
340 (peak 5 

) 5 20 (peak 5 

Some of these anomalous copper concentrations on l i n e  1 coincide 

w i t h  anomalous nickel concentrat ions.  S iega ' s  (1973) survey shows h i g h  

copper values in  about the same place they a re  present on our l i n e  3 .  

7.4.3 Zinc 

A1 1 the  curves f o r  zinc (Fig. 7 .3 ) ,  except f o r  curve 5 (humus  
samples) show changes of slope corresponding t o  about 2 t o  9 per cent  

of the  samples, percentages which a r e  r e a l i s t i c  proportions t o  be considered 
anomalous. The concentrations a t  these changes in  slope range from 110 t o  

130 par t s  per mil l ion z inc;  the  threshold f o r  zinc is  s e t  a t  130 par t s  
per m i  11 ion f o r  the non-humus samples. The humus samples (curve 5)  
show a s l i g h t l y  s t eeper  slope f o r  about 60 per cent  of the samples w i t h  

the higher concentrations. As suggested f o r  nickel and copper, this 

change i n  s lope f o r  the  humus samples may r e f l e c t  samples from two d i f f e r -  
e n t  populations. The threshold level  f o r  zinc i n  humus i s  set a t  110 par t s  
per mi l l ion,  b u t  none of the  humus samples contain anomalous concentrations 

of zinc.  

Anomalous zinc concentrations were found on three  geochemical 
t raverse  1 i nes : 

Line - Anomalous Metrage Concentration Sample Spaci ng 
1 (1978) 5 5 350 ppm 5 m 

8 (1979) 960 - 1000 300 - 460 20 

T-1 (1979) 0 51 0 15 

others  7 1  30 15 

The three  anomalous values a t  the south end of l i n e  8 a r e  i n t r i g u i n g .  
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7.4.4 Lead 

Curves 2 and 3 (F ig .  7.4) show changes of slope corresponding 

t o  about 2 t o  10 per  cent  o f  t h e  samples, percentages which are r e a l i s t i c  

p ropor t ions  t o  be considered anomalous. Curve 1 shows a change o f  s lope 

corresponding t o  about 30 per  cent  of t he  samples. Although 30 per  cent  

i s  genera l l y  t oo  h igh  f o r  an anomalous propor t ion ,  t h e  overburden d r i l l i n g  

was conducted i n  a p a r t  o f  t he  p rope r t y  some o f  which appears t o  have 

anomalous concentrat ions o f  lead. Accordingly ,  30 per  cent  o f  the  samples 

comprising curve 1 are considered anomalous. Curve 4, as expected,Iies 

between curves 1, 2, and 3. The th resho ld  f o r  lead i s  s e t  a t  12 p a r t s  

per  m i l  l i o n  f o r  the  non-humus samples. The humus samples (curve 5)  show 

a very s l i g h t  change of s lope corresponding t o  about 45 per  cent  o f  the  

samples. S i m i l a r  t o  z inc ,  t h i s  change i n  slope, if s i g n i f i c a n t ,  may r e f l e c t  

samples from two d i f f e r e n t  popu la t ions .  The th resho ld  l e v e l  f o r  l ead  

i n  humus i s  a1 so s e t  a t  12  p a r t s  per  m i  11 ion .  

Anomalous l ead  concentrat ions were found on two geochemical 

t r ave rse  l i n e s :  

L i  ne - Anomalous Metrage - Concentrat ion Sample Spaci n g  
1 (1978) 55 40 PPm 5 m 

T-1 (19791 0 52 15 

Other metrages on these t raverse  l i n e s  show values j u s t  above the threshold.  

7.4.5 Gold 

A1 1 the  curves f o r  go1 d (F ig .  7.5) , except curve 3 (1978 non- 

humus samples) show changes o f  s lope corresponding t o  about 3 t o  6 per cent  of 

t he  samples, percentages which are r e a l  i s t i c  p ropor t ions  t o  be considered 

anomalous. The change i n  s lope f o r  curve 5 (humus samples) i s  l e s s  than 

f o r  t he  o the r  curves. The concentrat ions a t  these changes i n  s lope range 

from 12 t o  15 p a r t s  per  b i l l i o n  gold; t he  th resho ld  f o r  go ld  i s  s e t  a t  15 

p a r t s  per  b i l l i o n  f o r  bo th  non-humus and humus samples. Curve 3 shows a 

change o f  s lope corresponding t o  about 40 per  cent  o f  the samples. However, 

curve 3 i s  based on. o n l y  32 samples so may n o t  be s t a t i s t i c a l l y  v a l i d .  This 
smal l  number of samples was due t o  i n s u f f i c e n t  ma te r i a l  l e f t  i n  many o f  the 
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samples a f t e r  t h e  o t h e r  e lements  were analyzed by atomic abso rp t ion .  On 

t h e  o t h e r  hand, 26 o f  t h e  32 samples on which curve 3 i s  based come from 

t r a v e r s e  1 i ne 1 , s o  may i n d i c a t e  t h a t  t r a v e r s e  1 i ne 1 i s  i n  an a r e a  with 

a much h igher  propor t ion  of  anomalous samples. 

Anomalous gold concen t r a t i ons  were found on three geochemical 

t r a v e r s e  1 i nes : 

Li ne - Anomalous Metrage - Sample Spaci n e  Conoentrat i  on 

1 (1978) 85 - 90 110 - 150 ppb 5 m 

4 (1978) e r r a t i c  20 50 

8 (1979) 320 27 20 

E r r a t i c  values  j u s t  above t h e  t h r e sho ld  were found on o t h e r  1 i n e s .  

7.4.6 S i l v e r  

The concen t r a t i ons  o f  s i  1 ver i n  t h e  280 samples c o l l e c t e d  i n  

1979 a r e  a s  fo l lows:  

11 samples 0 .2  ppm 

269 samples 0.1 pprn 

This  small range i n  concen t r a t i ons  does n o t  permit p l o t t i n g  and drawing 

curves f o r  t h e  1979 samples a s  were p l o t t e d  and drawn f o r  t h e  o t h e r  meta l s .  

Accordingly curves 1 ,  2 ,  and 4 a r e  n o t  shown f o r  s i  1 v e r .  Curve 5 (F ig  . 
7.6) f o r  t h e  1978 humus samples shows a change of  s l o p e  corresponding t o  

about  one p e r  c e n t  of  t h e  samples a t  a concen t r a t i on  of 0 .4  p a r t s  per  
m i l l i o n  silver. Curve 3 f o r  t h e  1978 non-humus samples does n o t  show a 

change i n  s lope .  The th re sho ld  f o r  s i l v e r  i n  both humus and non-humus 

samples i s  set a t  0 .4  p a r t s  pe r  m i  11 ion .  

Anomalous s i l v e r  concen t r a t i ons  were found on two geochemical 

t r a v e r s e  1 i nes : 

Line - Anomalous Metrage Concentrat ion Sample Spacing 

1 (1978) 340 3.4 ppm 5 m 

4 (1978) 1350 0.7 50 



7.4.7 Arsenic 

As previously noted,in the  1978 samples arsenic  was 
determined colorimetrical  l y  , whereas i rl the  1979 sampl es i t was determined 
by atomic absorption. Curves 1 and 2 (Fig. 7 .7)  f o r  the 1979 samples 
show s ign i f i c an t l y  lower concentrations of arsenic  than curves 3 and 

5 f o r  the  1978 samples. I t  i s  obvious from the two groups of curves t h a t  
determinations of arsenic  by the color imetr ic  method cannot be compared 
w i t h  determinations of arsenic  by atomic absorption f o r  reasons not y e t  
ascertained.  Arsenic determi nations by the two methods do, however, appear 
t o  be consis tent  f o r  each method. Curves 1 and 2 show changes of slope 
corresponding t o  about 10 and 15 per cent  of the samples, respect ively ,  

w i t h  the change f o r  curve 1 (overburden-drill  ing samples) being very 
s l i g h t .  The concentrations a t  these  changes of slope a r e  13 and 12 
par t s  per mil l ion a r sen ic ,  respect ively;  the  threshold f o r  a r sen ic  in the  

1979 samples i s  s e t  a t  13  par t s  per mill ion. Curve 3 shows a change of 
slope corresponding t o  about 18 per cent  of the  samples a t  a concentration 
of 45 par ts  per mil l ion arsenic .  Curve 5 does not  show a change i n  s lope.  
The threshold f o r  a r sen ic  i n  the  1978 samples i s  s e t  a t  45 par t s  per 
mil l ion.  Only curves 2 and 3 show large  s lope changes possibly because 
the  B s o i l  horizon i s  a b e t t e r  sampling medium f o r  arsenic  than humus  and 
the deeper samples obtained from the  overburden d r i  11 ing . 

Erra t i c  anomalous arsenic  concentrations were found on a l l  
geochemical t raverse  l ines  except 1 ine  7 (1978). Lines 1 and 3 (both 
1978) show many values just above the  threshold;  most samples from l i n e  
T-1 (1979) a re  anomalous. 

SECTION 8.0 1979 MAGNETOMETER SURVEY 

8.1 Equipment and Methods 

A proton magnetometer, model MP-2 manufactured by Scintrex 

Limited, was used f o r  a survey of par ts  of claims Jo 3 ,  Jo 4 ,  Jo 5 ,  Jo 6 ,  

Jo 8 ,  Wen 5 ,  and Wen 7. I t  reads t o  one gamma, and readings a re  generally 

reproduceable t o  w i t h i n  5 o r  10 gammas. A l i n e  designated 1000 N was 
flagged and chained. Six o f f se t  l i n e s ,  2600 E t o  3600 E ,  a t  i n t e rva l s  



I of  200 m were run by compass and t o p o f i l .  Two o t h e r  l i n e s  more o r  l e s s  

a long 900 N and 1100 N were a1 s o  f lagged  and chained.  Readings were made 

a t  i n t e r v a l s  of about  20 m a long l i n e s  900 N ,  1000 N,and 1100 N ,  and a t  

I i n t e r v a l s  of  10 m a long  t h e  o f f s e t  l i n e s .  S t a t i o n s  were re-occupied 

f r e q u e n t l y  t o  determine d iu rna l  v a r i a t i o n s ,  and a1 1 read ings  were sub- 

s equen t ly  co r r ec t ed  t o  t h a t  a t  3600 E y  1000 N .  

Two o t h e r  s i m i l a r  g r i d s ,  one on each o f  some o f  t h e  El and Den 

c l a ims ,  were chained and f lagged  i n  p repa ra t i on  f o r  o t h e r  magnetometer 
surveys .  However, i n  e a r l y  August 1979, when a t t empt s  were made t o  use 
t h e  same magnetometer, only i n v a l i d  read ings  were ob ta ined  on f i v e  
consecut ive  days.  The cause o f  the i n v a l i d  read ings  i s  not  known: mal- 

func t ion  of  the magnetometer o r  magnetic s torms.  

I 8.2 Resul t s  

The r e s u l t s  of  t h e  magnetometer survey of  p a r t s  o f  some of  t h e  
Jo  and Wen claims a r e  shown i n  Fig.  8 .1 .  The read ings  range from 55 530 

t o  61 027 gammas. The h i g h e s t  read ings  were ob ta ined  on outc rops  o f  gabbro 
o r  where gabbro i s  covered by t h i n  overburden a s  i n d i c a t e d  i n  t h e  next  
s e c t i o n  on overburden d r i l l i n g  and sampling. The h ighe r  isomagnet ic  l i n e s  
appear  t o  i n d i c a t e  the outcrop  o r  subcrop o f  small i r r e g u l a r  gabbroic  
i n t r u s i o n s ,  which a r e  probably jo ined  a t  depth t o  the gabbroic  masses 
prev ious ly  mapped along and above the upper p a r t  o f  the canyon on Tatamag- 
ouche Creek, and poss ib ly  o t h e r  gabbro ic  masses i n  t h e  v i c i n i t y .  A1 though 
l e s s  d e f i n i t e  wi thout  d e t a i l e d  s tudy  o f  t h e  rock fragments ob ta ined  i n  t h e  
overburden-dri  11 ing  samples,  the lower magnetic readings were probably 
ob ta ined  i n  a r e a s  under la in  by the V o l c a n i c l a s t i c  Member o f  the S t a t i o n  
Creek Formation o r  t h e  "chert-and - l imestone member" of  t h e  ove r ly ing  
Hasen Creek Formation. 

The 1979 magnetometer survey covers  p a r t  o f  the a r e a  surveyed by 

P.E .  Walcott  i n  1967. A1 though the ze ro  l e v e l  chosen f o r  Wa lco t t ' s  survey i s  

no t  known, t h e  isomagnet ic  l i n e s  drawn f o r  the a r e a  where t h e  two surveys 

I co inc ide  show remarkably s i m i l a r  p a t t e r n s .  



SECTION 9.0 OVERBURDEN DRILLING AND SAMPLING 

9.1 Equipment and Methods 

Overburden-drilling and sampling equipment, designed and manufac- 
tured in Finland by Metallisorvaamo, was used for  d r i l l i ng  and sampling 

169 holes on claims Jo 3, Jo 4 ,  Jo 5 ,  Jo 6 ,  Wen 5 ,  and Wen 7 on part  of 
the grid surveyed w i t h  the magnetometer. This equipment was adopted for  

use with a Cobra dri 11 manufactured by Atlas Copco. Dri 11 rods with b i t  
and sampling tube are driven into the overburden by the Cobra. The b i t  
and sample tube permit the cylinder of overburden within the tube to pass 
out one side of the tube, so that  a sample, about 15 cm long, can be 
obtained from the l a s t  interval penetrated, without manual ly removing 
material higher up the hole from the sample tube or rods. Under favorable 
circumstances samples can be obtained from depths of 20 to  30 m. On the 
Bur property, however, depths exceeding 2 m were seldom reached because 
of shall ow overburden ,l arge boulders, small rock fragments which blocked 
the sample tube, and the permafrost. 

The area selected fo r  the overburden dri 11 ing was based on the 
resu l t s  of the 1978 geochemical so i l  survey. Hindsight indicates now tha t  
the grid should probably have been moved about 200 m south. The dr i l lholes  
were 10 m apart  because of the possible narrow w i d t h  of any mineralized 

zone. Most samples consisted of two sample tubes of material i n  order to  
have enough sample for  possible heavy-mineral analyses. The resu l t s  
presented herein are preliminary only: from the -80 mesh material prepared 
and analyzed by atomic absorption i n  the usual manner for  geochemical so i l  
samples. Time has not yet permitted heavy-mineral analyses. 

9.2 Results 

The resu l t s  of the analyses of the -80 mesh fractions are shown 

in F i g .  9.1 to  9.6, one for  each metal analyzed except for  s i lve r .  The very 

small variation in the s i lve r  values does not warrant a figure.  Nickel 

concentrations much higher than el sewhere were obtained on 1 ine 3000 E more 
or less  coinciding w i t h  high readings in the magnetometer survey. Other 

high nickel values are scattered on the other l ines .  Copper concentrations 
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are higher and more abundant along l ines  3400 E and 3600 E and the south 
end of 3200 E, with other e r r a t i c  high concentrations elsewhere. None 

of the copper concentrations are anomalous according t o  Fig. 7 .2 .  The 
highest zinc concentrations are found on l ines  3000 E and 3600 E ,  b u t  

none are a t  or  much above threshold values according to  Fig. 7.3 Much 
of l ine 3600 E shows anomalous concentrations of lead, with fewer anomalous 
concentrations on l ines  3400 E and 3200 E .  Gold concentrations are higher 

and more abundant on l ines 3000 E and 3200 E with the highest concentration 
being 237 ppb near the south end of l ine  3000 E. A few high gold concen- 
t ra t ions were found on the other l ines .  Higher concentrations of arsenic 

were found on a l l  s ix  l ines  of dr i l  lholes,  b u t  only a few are anomalous. 

Although the 200-metre spacing between lines of dr i l lho les  i s  too 
great to  permit easy contouring of the data for  any of the s ix  elements, 
the higher values appear to trend para1 le l  with some of the isomagnetic 
l ines  of Fig. 8.1. In sp i t e  of the fac t  that  few of the concentrations 

are anomalous, the pattern of the higher concentrations for  most of the 
elements along the isomagnetic l i nes ,  which probably out l ine the gabbro, 
suggests tha t  these s ix  elements are enriched along contacts between 
gabbro and the rocks i t  intrudes. Some of the higher values on l ine  3600 E 

are probably due to  overburden creep down the steep slopes forming the 
canyon of Tatamagouche Creek there. Of the s ix  metals only lead shows 
enough anomalous concentrations t o  be of possible in t e res t .  

SECTION 10.0 MINERALIZATION 

The geologic se t t ing  of the Burwash Creek area i s  one in which 
four types of economic mineral deposits may be present: 

1 ) nickel -copper deposits associated with ul trabasi c and 
possibly basic intrusions,  

2 )  vol canogeni c copper-lead-zinc deposits re1 ated to  the Vol cani cl a s t i  c 
Member of the Station Creek Formation, 

3 )  lode gold deposits from which the placer gold in Burwash and Tata- 
magouche Creeks has come, and 

4 )  copper deposits in the Triassic Nikolai volcanic rocks. 

All b u t  the fourth of these types of deposits are possible on the Bur 

property; the Nikolai voicanics l i e  jus t  northeast of the property and do 
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no t  appear t o  extend under i t  even a t  depth. The in fo rmat ion  repo r ted  

here prov ides no f i r m  bas is  f o r  d i s p u t i n g  N u l l e r ' s  (1967) proposal t h a t  

the  source o f  the p lace r  go ld  i s  from unconsol idated g l a c i a l  deposi ts .  

The geochemical l e a d  anomaly on the  west s ide  of the  canyon o f  Tatamagouche 

Creek may we1 1  have a  volcanogenic source as i t  i s  i n  the  Vol c a n i c l a s t i c  

Member o f  t he  S t a t i o n  Creek Formation. This Member conta ins vo l can i c  

fragments w i t h  conspicuous cha lcopy r i t e  i n  one o r  two places. Such volcan- 

ogenic m i n e r a l i z a t i o n  i s  one exp lanat ion  f o r  t he  h ighe r  copper concentrat ions 

i n  s o i l  samples on the  eas t  s ide  o f  the canyon o f  Tatamagouche Creek. The 

geochemical z i n c  anomaly on claims Nan 7 and Nan 8 south o f  Burwash Creek 

may have a  s i m i l a r  source. A l l  t h e  prev ious bedrock e x p l o r a t i o n  on what 

now comprises the  Bur p roper ty  has been aimed a t  copper-nickel deposi ts  

i n  t he  u l t r a b a s i c  and poss ib l y  bas ic  i n t r u s i o n s .  Although t h i s  e a r l i e r  

e x p l o r a t i o n  has n o t  been successfu l ,  the sca t te red  h igh  n i c k e l  concentrat ions 

obta ined from some places i n  s o i l  and overburden samples and poss ib l y  the 

hdgher copper concentrat ions i n  soP1 samples on the  e a s t  s ide  o f  the canyon 

o f  Tatamagouche Creek, i n d i c a t e  t h a t  much s t i l l  remains t o  be learned about 

t he  r e l a t i o n  o f  n i c k e l  and copper t o  these i n t r u s i o n s  on the  Bur p roper ty .  

O f  t he  f o u r  poss ib le  types o f  deposi ts ,  those w i t h  lead,  z inc ,  and copper 

o f  1 i  k e l y  vo lcan ic  o r i g i n  seem t o  have the most promise. 

Edmonton, A1 b e r t a  

1979 09 04 Eng . 
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APPENDIX 2: 1978 GEOCHEMICAL SOIL SAMPLE DESCRIPTIONS 

Geochemical s o i l  samples were c o l l e c t e d  a long  seven t r a v e r s e  

l i n e s .  The f i r s t  p a r t  o f  the  sample number des igna tes  t he  number of the  

t r a v e r s e  l i n e .  The second p a r t  i s  t h e  d i s tance  i n  metres f rom t h e  i n i t i a l  

sampl ing p o i n t  on each l i n e .  Two o r  even t h r e e  samples were c o l l e c t e d  a t  some 

sampl ing p o i n t s .  The f i r s t  o r  o n l y  sample g e n e r a l l y  i s  s u f f i x e d  A,  w i t h  t he  

second sample s u f f i x e d  B. Soi 1  ho r i zons  a re  n o t  spec i  f i c a l  l y  des igna ted  

because o f  t h e  presence o f  a  l i g h t - c o l o r e d  l a y e r  o f  ash a t  most p laces  j u s t  

below the humus and t h e  ub iqu i t ous  permaf ros t  a t  o r  j u s t  below t h i s  l a y e r .  

I n  general  samples descr ibed  as humus a re  f rom t h e  Ao ho r i zon .  

Sample Sample 
Number Depth (cm) Remarks 

medium-brown w i t h  sand and r o c k  fragments 
b l a c k  humus 
medi um-brown wi t h  sand and r o c k  fragments 
b l a c k  humus 
medi um-brown w i t h  sand and rock  fragments 
l i g h t - b r o w n  sandy c l a y  w i t h  r ock  fragments and minor  humus 
1  ight -brown sandy humus 
l i gh t -b rown  sandy humus w i t h  f l ecks  o f  w h i t e  v o l c a n i c  ash 
medium-brown sandy c l a y  w i t h  minor  humus 
l i gh t -b rown  sandy humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
1  ight -brown c l  ay w i t h  r o c k  fragments below v o l  can i c  ash 
b l a c k  humus 
l i gh t -b rown  c l a y  w i t h  r o c k  fragments below v o l c a n i c  ash 
b l a c k  humus 
medium-brown humus w i t h  some v o l c a n i c  ash 
b l a c k  humus 
reddish-brown w i t h  sand and rock  fragments (no ash l a y e r )  
medium-brown w i t h  sand and few r o c k  fragments (no humus present  
medium-brown sand w i t h  c i a y ,  r o c k  fragments,  and some v o l c a n i c  

ash (no humus p resen t )  
medium-brown w i t h  sand and r o c k  fragments 
medium-brown sand w i t h  c l a y  r o c k  fragments and v o l c a n i c  ash 
l i gh t -b rown  w i t h  sand and rock fragments 
medium-brown sand w i t h  c l a y ,  r o c k  fragments, v o l c a n i c  ash 
b l a c k  humus w i t h  some v o l c a n i c  ash 
medium-brown c l a y  w i t h  sand and rock  fragments 
b l  ack humus m i  xed w i  t h  sand 
b l a c k  humus mixed w i t h  sand 
b l a c k  humus mixed w i t h  sand 
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APPENDIX 2:  CONTINUED 

Sampl e  Sampl e  
Number Depth (cm) 

Remarks 

sand and r o c k  fragments 
b l a c k  humus mi xed w i t h  sand 
b l a c k  humus mixed w i t h  sand and some v o l c a n i c  ash 
b lack  humus 
b l a c k  humus 
1  ight -brown c l a y  and rock  fragments 
b l a c k  humus 
b l a c k  humus 
greenish-grey c l a y  and rock  fragments i n  pod on one s i d e  

o f  ho le  
humus w i t h  some v o l c a n i c  ash 
brown humus w i t h  some v o l c a n i c  ash 
medium-brown sand w i t h  rock  fragments and v o l c a n i c  ash 
g rey  c l a y  and r o c k  fragments (no humus p resen t )  
b l ack  humus 
grey sand and w e l l  rounded g rave l  w i t h  f i n e  pebbles 

and some v o l c a n i c  ash 
b l a c k  humus 
g rey  sand and r o c k  fragments 
dark-brown humus w i  t h  m i  n o r  v o l  can i  c  ash 
brown humus w i t h  v o l c a n i c  ash 
g rey  c l a y  and rock  fragments 
b l a c k  humus 
mos t l y  grey sand and f i n e  r o c k  fragments w i t h  minor  b l ack  

humus ( n o t  much p resen t )  
b l a c k  humus w i t h  grey sand and f i n e  r o c k  fragments 
b l a c k  humus a t  wa te r  seep 
b lack  humus w i t h  some v o l c a n i c  ash 
dark-brown humus w i t h  some v o l c a n i c  ash 
b l a c k  humus 
b l a c k  humus 
brown c l a y  and rock  fragments 
b l a c k  humus 
b l a c k  humus 
grey c l a y  and rock  fragments 
b l a c k  humus 
grey c l a y  and rock  fragments 
b l ack  humus w i t h  some v o l c a n i c  ash 
b lack  humus 
grey c l a y  and rock  fragments 
g rey  c l a y  and r o c k  fragments (no humus p resen t )  

- dark-brown humus and c l a y  w i t h  some v o l c a n i c  ash 
b l a c k  humus a t  wa te r  seep 
dark-brown humus w i t h  v o l c a n i c  ash 
b l a c k  humus 
b lack  humus 
b lack  humus 
dark-brown humus w i t h  v o l c a n i c  ash 
g rey  c l a y  and r o c k  fragments 
g rey  c l a y  and rock  fragments (humus n o t  p resen t )  
dark-brown humus w i t h  sand and c l a y  
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APPENDIX 2 :  CONTINUED A9 

Sampl e Sample 
Number Depth (cm) Remarks 

greenish-grey c l a y  w i t h  r o c k  fragments 
dark-brown humus 
greenish-grey c l  ay w i  t h  r ock  fragments 
dark-brown humus 
greenish-grey c l a y  w i t h  r o c k  fragments 
dark-brown humus 
greenish-grey c l a y  w i t h  r ock  fragments 
dark-brown humus 
brown sand and g rave l  
c l a y ,  sand, r o c k  fragments,  minor  humus ( n o t  much p resen t )  
c l a y ,  sand, r o c k  fragments, m inor  humus ( n o t  much p r e s e n t )  
c l ay ,  sand, r ock  fragments,  m inor  humus ( n o t  much p resen t )  
dark-brown humus 
medium-brown c l a y ,  v o l c a n i c  ash, some humus and r o c k  

fragments 

dark-brown humus 
dark-brown humus 
dark-brown humus 
humus mixed w i t h  ash 
b l a c k  sand w i t h  rock  fragments and ash 
dark-brown sandy humus w i t h  ash 
b l  ack humus 
b l a c k  s i l t  and r o c k  fragments 
dark-brown t o  b l a c k  humus w i t h  ash 
b lack  humus w i t h  few rock  fragments 
b l a c k  t o  dark-brown sandy humus w i t h  f i n e  ash 
brown humus 
b lack  s i  1 t y  sand w i t h  m i  n o r  ash 
b l a c k  humus 
grey c l a y  w i t h  few rock  fragments 
b l ack  sand w i t h  few rock  fragments 
b l  ack humus 
g rey-b lack  coarse sand w i t h  s i l t  and r o c k  fragments 
b l a c k  humus 
dark-brown f i n e  sand w i t h  minor  coarse sand 
dark-grey c l a y  w i  t h  r o c k  fragments 
humus and coarse dark-grey sand w i t h  r o c k  fragments 
dark-brown t o  b l a c k  sandy humus w i t h  m inor  r ock  fragments 

and ash 
medi um-grey c l a y  w i  t h  r o c k  fragments (humus a lmost  absent)  
l i g h t - g r e y  sand and darker -g rey  below, w i t h  r ock  fragments 
b l a c k  humus 
g rey ish-b lack  coarse sand w i t h  r ock  fragments 
b l a c k  humus 
brown sand w i t h  r o c k  fragments 
brown sand and r o c k  fragments 
brown f i n e  sand 
greyish-brown medium sand and rock  fragments (humus 

a lmos t  absent)  
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APPENDIX 2 : CONTINUED 

Sample Sampl e 
Number Depth (cm) Remarks 

g r e y i s h  sand w i t h  abundant r ock  fragments (humus 
a lmost  absent 

dark-grey sand w i t h  r o c k  fragments 
brown sand and rock  fragments (humus a lmost  absent), on 

s teep h i l l  
brown coarse sand w i t h  r ock  fragments (no humus p resen t ) ,  

on s teep h i l l  
b l a c k  humus 
grey c l a y  
b l a c k  humus 
g rey  c l  ay 
b l ack  humus 
grey sand w i t h  r o c k  fragments and c l a y  
b l a c k  humus 
g rey  c l a y  w i t h  r o c k  fragments 
g rey  humus w i t h  r ock  fragments 
b l a c k  humus 
grey-b lack sand w i t h  r ock  fragments and ash 
g rey-b lack  humus w i t h  ash 
brown-black humus 
medium-brown humus w i t h  few rock  fragments (on bedrock)  
b l a c k  humus 
b l a c k  humus 
b l a c k  humus w i t h  few rock  fragments 
b l ack  humus 
orange-brown f i n e  s i l t y  sand w i t h  r o c k  fragments,  

b l a c k  humus w i t h  few pebbles and mixed w i t h  ash 
b l a c k  humus w i t h  ash th roughout  

i n  d r y  creek 

b l a c k  humus mixed w i t h  w h i t e  ash and r o c k  fragments 
b l a c k  humus w i t h  rock  fragments 
b l a c k  humus w i t h  r o c k  fragments 
b l a c k  humus w i t h  rock  fragments common and abundant w h i t e  ash 
b l a c k  humus 
b l a c k  humus 
dark-brown humus w i t h  r o c k  fragments 
b l ack  humus 
dark-brown t o  b l a c k  humus 
b l a c k  humus 
dark-brown humus 
dark-brown humus 
b lack  humus mixed w i t h  minor  ash 
g rey  c l a y  and sand w i t h  r o c k  fragments 
b l ack  humus w i t h  m inor  ash 
dark-brown sandy humus w i t h  m inor  ash 
dark-brown sandy humus w i t h  m inor  ash 
b l ack  humus 
b l a c k  humus 
dark-brown t o  b l a c k  humus w i t h  minor  ash and rock  fragments 
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APPENDIX 2:  CONTINUED 

Sampl e Sampl e 
Number Depth (cm) Remarks 

dark-brown humus w i t h  r o c k  fragments and minor  ash 
dark-brown humus w i t h  r o c k  fragments 
b l a c k  humus w i t h  abundant r o c k  fragments 
dark-brown sand w i t h  rock  fragments 
b l ack  humus 
greyish-brown sand and rock  fragments 
medium-to dark-brown humus w i t h  r o c k  fragments 
medium-brown w i t h  abundant ash and few rock  fragments 
b l  ack humus 
greyish-brown c l a y  w i t h  a l i t t l e  sand and rock  fragments 
brown sandy g r a v e l  w i t h  abundant ash 
brown humus 
brown grey  sandy c l a y  w i t h  r o c k  fragments 
b l a c k  humus 
greyish-brown sandy c l a y  w i t h  rock  fragments (a lmos t  no humus) 
b l a c k  humus 
medium-brown sandy c l a y  w i t h  a few r o c k  fragments 
brown humus and ash 
g rey  sandy c l a y  w i t h  r o c k  fragments 

grey sandy c l a y  w i t h  r o c k  fragments and humus 
g rey  sandy c l a y  w i t h  r ock  fragments and ash 
g rey  sandy c l a y  w i t h  r ock  fragments and ash 
b l a c k  humus and g rey  c l a y  
b l a c k  humus 
b lack  humus 
dark-brown humus 
g reen ish-g rey  c l a y  and bedrock ch ips  
dark-brown humus w i t h  ash 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l  ack humus 
b lack  humus 
b l  ack humus 
b l a c k  humus 
dark-brown humus w i t h  ash 
b l a c k  humis 
b l ack  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b lack  humus 

HALFORDAHL & ASSOCIATES LTD. 



APPENDIX 2:  CONTINUED 

Sampl e  Sampl e  
Number Depth (cm) Remarks 

b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
brown c l a y  w i t h  r o c k  fragments 
b l a c k  humus 
b l a c k  humus 
b lack  humus 
b l  ack humus 
l i g h t - b r o w n  sandy ash (no humus) 
b l  ack humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l  ac k  humus 
b l a c k  humus 
b l  ack humus 
b l a c k  humus 
b l a c k  humus 
dark-brown humus 

b l a c k  humus 
l i gh t -b rown  humus 
b l a c k  humus 
b l a c k  humus 
sandy ash 
b l a c k  humus 
b l a c k  humus ( 5 cm) u n d e r l a i n  by brown c l a y  and rock  fragments 
b l a c k  humus u n d e r l a i n  by ash 
b l a c k  humus u n d e r l a i n  by ash 
b l a c k  humus u n d e r l a i n  by ash 
b l a c k  humus w i t h  ash 
b l a c k  humus w i t h  ash 
b lack  humus u n d e r l a i n  by r u s t y  ash 
b l a c k  humus u n d e r l a i n  by ash 
b l a c k  humus w i  t h  3cm ash l a y e r  and under1 a i n  by ash 
b l a c k  humus 
b lack  humus 
dark-brown humus 
dark-brown humus 
b lack  humus 
b l a c k  humus w i t h  ash 
b l a c k  humus u n d e r l a i n  by r u s t y  ash 
b l a c k  humus u n d e r l a i n  by ash 
b l a c k  humus u n d e r l a i n  by ash 
b l a c k  humus u n d e r l a i n  by ash 
b l a c k  humus 
b l a c k  humus 
b lack  humus 

HALFIRDAHL & ASSOCIATES LTD. 



APPENDIX 2: CONTINUED 

Sampl e  Sample 
N um be r Depth (cm) Remarks 

b l a c k  
b l a c k  
b l a c k  
b l a c k  
b l a c k  
b l ack  
b l a c k  
b l ack  

h  umus 
humus 
humus 
humus u n d e r l a i n  by r u s t y  ash 
humus u n d e r l a i n  by ash 
humus 
humus u n d e r l a i n  by c l a y  w i t h  r o c k  fragments 
humus u n d e r l a i n  by ash 

b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b lack  humus 
dark-brown humus 
dark-brown humus 

b l a c k  humus w i t h  ash 
brown sandy humus w i  t h  ash 
brown sandy humus w i t h  r o c k  fragments 
brown sandy humus o v e r l y i n g  l a r g e  rock  fragments 
brown sandy humus o v e r l y i n g  l a r g e  rock  fragments 
brown sandy humus o v e r l y i n g  l a r g e  r o c k  fragments 
brown humus w i t h  m inor  ash 
b l a c k  humus o v e r l y i n g  ash and rock  fragments 
b l a c k  humus o v e r l y i n g  brownish ash 
b lack  humus w i t h  ash 
b l a c k  humus o v e r l y i n g  ash l a y e r  and g rey  c l a y  l a y e r  
b l a c k  humus o v e r l y i n g  brown sandy ash 
b lack  humus 
b l a c k  humus w i t h  ash pockets 
b l a c k  humus 
b l a c k  humus o v e r y l i n g  w h i t e  ash 
b l a c k  humus o v e r l y i n g  w h i t e  ash 
b l a c k  humus o v e r l y i n g  w h i t e  ash 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus o v e r y l  i n g  ash 
b l a c k  humus 
b l a c k  humus o v e r y l i n g  w h i t e  ash 
b l a c k  humus o v e r l y i n g  w h i t e  ash 
b l a c k  humus o v e r l y i n g  brown ash 
b lack  humus 
b lack  humus 
b lack  humus 
b lack  humus 
brown humus o v e r y l i n g  w h i t e  ash 
b l a c k  humus o v e r l y i n g  r u s t y  ash 
bTack humus o v e r l y i n g  r u s t y  ash 
brown humus a y e r l y i n g  ash 
brawn humus o v e r l y i n g  ash and r o c k  fragments 
b l a c k  humus w i t h  ash pocke t  

HALFCRDAHL & ASSOClATOS LTD. 



snwny y3e lq 
snwny y~lq 
snwny y3e lq 
snwny y~~q 
snwny y~~q 
snwny y~lq 
snwny y3e lq 
snuny y~lq 
snwny y3e lq 
snuny y~lq 

snwny Apues yselq 
snwny yxlq 
snwny yxlq 
snwny y~lq 
snwny y3e lq 
snwny y~lq 
snwny y3elq 
snwny y3e lq 
snwny y3elq 
snwny y~lq 

s3uaw6e~j y3o~ Maj yqk~ snwny Apues UMOJ~ 

snwny umo~q-y~ep 
yse ~U~ALJ~AO snwny y~~q 

snuny yskAel3 u~o~q 
y se 6u ~ALJ~AO snwn y y3e lq 

s3uaw6e~j y3o~ y~ LM Lei3 6upT~~a~o snuny y3e lq 
yse 6uiA~~a~o snwny y~lq 

snwny y s kke 13 UMOJ~ y3 LM snuny y 3e ~q 
snwny yxlq 

ySe 6upT~~a~o ySP J0up.I YJ!M snwny y3Plq 
s3uaw6e~j y 30~ 6u ~ALJ~AO Ae ~3 UMOJ~ 

snwny y3elq 
s3uaw6e~j y3o~ y~ CM Ae 13 UMOJ~ 6ukA~~a~o snwny y3e lq 

snwny y3e lq 
snwny y3e lq 
snwny yx lq 

s3uaw6e~~ y3o.i pup yse ~JLM snwny y~lq 
s~uaw6e~j y3o~ Ma4 ~JLM qse 6uiL~~a~o snuny y~e~q 

yse 6ukLl~a~o snwny y~lq 
yse 6u ~LLJ~AO snwny y3e ~q 

AP 13 Aa~6 
snwn y y 3e lq 

yse ~u~A~J~Ao snwny y~e~q 
yse 6ukAl~a~o snwny y3e lq 

~2ua~16e.i~ 730-4 YJ LM LP 13 Aa~6-ys ~UMOJ~ 
snun y y 3e lq 
snurny y3elq 

yse 6ukL~~a~o snwnq y3elq 
yse 6u~If~~a~o snwny y3e lq 

000 1-L 
056-L 
006-L 
0S8-L 
008-L 
OSL-L 
OOL-L 
059-L 
009-L 
0%-L 
00s-L 
OSP-L 
OOP-L 
OSE -L 
OOE -L 
OSZ-L 
OOZ-L 
OS L-L 
00 L-L 

0s-L 
00-L 

009-9 
06s-9 
08s-9 
Of S -9 
09%-9 
055-9 
095-9 
OES-9 
OZS-9 

90 LS-9 
VO 15-9 

005-9 
060-9 
088-9 
OLP-9 
09P-9 
OSP-9 
OPb-9 
OEP-9 

80Zb-9 
VOZP-9 

0 LP-9 
OOP-9 

806E-9 
V06E-9 
' 08E-9 
OLE-9 
091-9 



APPENDIX 2: CONTINUED 

Sample Sample 
Number Depth (cm) Remarks 

b l a c k  humus 
b lack  humus 
b l  ack humus 
b lack  humus w i t h  ash 
dark-brown humus u n d e r l y i n g  smal l  ashy l a y e r  
dark-brown humus w i t h  sand and rock  fragments 
dark-brown humus w i t h  ash 
dark-brown humus w i t h  brown sand and r o c k  fragments 
dark-brown humus w i t h  brown sand and r o c k  fragments 
dark-brown humus w i t h  ash 
dark-brown humus w i t h  rock  fragments 
dark-brown humus 
dark-brown humus o v e r l y i n g  ash 
dark-brown humus 
dark-brown humus 
dark-brown humus o v e r l y i n g  ash 
dark-brown humus w i t h  ash o v e r l y i n g  rock  fragments 
dark-brown humus w i t h  ash 
dark-brown humus 
dark-brown humus 
dark-brown humus w i t h  ash pockets  
b l a c k  humus w i t h  r o c k  fragments 
b l a c k  humus 
b l a c k  humus 
b l a c k  humus o v e r l y i n g  ash 
brown humus w i t h  ash 
brown humus w i t h  ash 
dark-brown humus 
b l a c k  humus o v e r l y i n g  ash 
b l a c k  humus o v e r l y i n g  r o c k  fragments 
b l a c k  humus 
b l a c k  humus o v e r l y i n g  ash 
b l a c k  humus o v e r l y i n g  ash 
b l a c k  humus 
black-brown humus w i t h  r o c k  fragments 
b l a c k  humus o v e r l y i n g  ash 
b l a c k  humus o v e r l y i n g  ash 
b l a c k  humus o v e r l y i n g  rock  fragments 
dark-brown humus 
dark-brown humus 
dark-brown humus o v e r l y i n g  ash l a y e r  
b l a c k  humus 
b lack  humus w i t h  ash 
b l a c k  humus 
b lack  humus 

HALFLROAHL & ASSOCIATLJ LTD. 
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1500 PEXBERTO?: AYESUE. NORTH VASCOUVER, B.C. 

PHONE 988-5315 

GEOCHEMICAL LAB REPORT ............................ 
48- 172 N* 

B r a n c h :  1368 I n d u s t r i a l  R d . ,  Whitehorse, Y.T. 

................................................... ..... Extraction ....... &., ..... C.U., ..... i!.bb ,.. ... .,.... Ni. ............................ From. H.al.fe.rda.hl.. 

............................................................................. .......... Method . A d . .  D a b . .  . .Sep. t .  8 .,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .19 78. 

..................................................... ....... .... ............................................................................... F~action U d  -.8.Q S P ~ . ~ . S  Analyst 

9 9 
S A M P U  NO. rn ppm RWARKS 

P P ~  O P ~  P P ~  PP 
I I I I I I I I 

1 -  OOA 0.2 130 17 
' 

80 ' 110 

- 05~(1) 0.1 135 9 100 117 

- 053(1) 0.1 210 13 80 128 

-05~(2) ND 50 6 100 32 (10SA mistakenly 

-058(2) 0.7 135 15 80 1 1 0  a (105B label led 
I 
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G E O C H E M I C A L  L A B  R E P O R T  

Cu Pb* Zn N i *  
I W R K S  

 DO^ D O ~  
I I I I 
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- 20 

-25 

-30A 

-308 

-35 

-40 

-45 

2 -50A 

ND 

ND 

0.1 

NO 

0.1 

0 .2  

0.1 

NO 

43 

34 

55 

70 

3 

5 

6 

8 

5 3 

50 

100 

80 

4 0 1  9 

36 

27 

37 

68 

90 

90 

90 

70 

60 

70 

40 

8 

8 

5 

3 8 

3 8 

5 4 

41 

I 

I 
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G E O C H E M I C A L  f A B  R E P O R T  

i I I i I I I I 

IWW no. RSMARKS 
Zn 
Q D ~  

Cu 
0 0 m  

Ag* 
 DO^ 

N i *  
D Q ~  

Pb* 
0 0 m  



BONDAR-CLEGG & CObIPANY LTD. pap. NO. -6- 

G E O C H E M I C A L  L A B  R E P O R T  

SAMPU NO. 

3- 130 

-135A 

-1358 

-600 

-650 

-700 

-750 

-8OO( 1 ) 

-800(2) 

-900 

-950 

A311 C". 

-1 55A 

-1558 

0.2 

NO 

0.2 

0.1 

NO 

0.3 

0.1 

0.1 

Ppb; 

9 

5 

6 

0.2 

0.1 

0.3 

180 

46 

93 

NO 

NO 

70 

45 

58 

52 

54 

65 

90 

50 

R W I L K S  Z 

65 

50 

50 

80 

400 

5 

4 

4 

6 

4 

5 

16 

10 

Ni* 
P Pm 

105 

38 

66 

5 

5 

70 

73 

67 

80 

93 

90 

100 

100 
-7 

56 

30 

115 

88 

62 

62 

65 

1 70 

1 70 

54 

65 

205 

1 -  

350A mistakenly 1 abel led 
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G E O C H E M I C A L  LAB R E P O R T  

A9 * Cu Pb* Zn NL* S * Y C U  NO. REMARKS 
ppm opm P D ~  P D ~  P P ~  

1 I I I I I I I 
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G E O C H E M I C A L  LAB R E P O R T  

-950 

- 1000 

-1050 

-1 100 

-1150 

0.1 

0.1 

0.1 

0.1 

ND 

01600 

-1650 

- 1 700 

5 -1750 

* Back< 

ND: Denctes 

4s ti 

1 

44 

30 

50 

44 

40 

10 

10 

8 

8 

5 

0.2 1 41 5 

3 

4 

5 

0.2 

0.1 

0.2 

round 

90 

80 

96 

70 

75 

40 

40 

46 

Correction 

Not 

A-aw 

73 

56 

90 

78 

Dete ted 

33 

22 

46 

33 

31 

31 

28 

38 

33 

- 
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BONOAR-CLEGG & COMPANY LTD. 

764 EELFAST ROAD. OTTAWA. ONTARIO. K IG 025 PHONE: 237-3710 

Branch: 1368 I u s t r  il Rd W i t  ho 
&oc6ern1&1 'Lab #&&.ite 

Extraction As Reporr No. 48- "* 
Method C o l o r i m e t r i c  From t i o l f e r d a h l  

Fracr~on Used '80 SO 11 S Date -20.- 19 78 

SAMPLE NO A 
P 6 m  I SAMPLE NO $8, 

1 -00A 53 1- 125A 46 

05A 30 130A 3 3 

05B 19 135A 30 1 
-7- 

105A 16 140A 20 

1058 5 4 145A 2 4 

10A 50 1458 52 

1OB 58 150A 19 

50A 50 1708 32 

50 B 78 '1 75A 38 

55A 3 8 1758 47 

55B 75 180A 29 - 
60 A 17 185A 2 1 

65A 3 1 1858 3 2 

70 A 30 190A 3 1 
I 

70 8 73 195A 19 

7 5 A  3 1 200A 20 

80 A 3 7 205A 19 

85A 16 210A I 20 

90 A 3 1 21 5A 19 

95A 3 2 220A 20 

1 OOA 19 225A 7 1 
I 

l1OA 39 275R 77 

1 l 5 A  70 730A 10 

1 -  1 3 n ~  10 1- 735A 4 7 
1 '1 
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REMARKS 
oom l a  I 1 

AS 
SAMPLE NO. SAMPLE NO. 

AS 
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REMARKS 

I 

As 
P P ~  

58 

46 

SAMPLE NO 

3- 105A 

110A 

SAMPLE NO. 

2- 1508 

155A 

As 
p p m  

17 

18 

1558 

160A 

165A 

1650 

170A 

175A 

180A 

19 

30 

3 4 

19 

13 

30 

4 1 

115A 1 3 0  

1158 

120A 

1208 
i c  

1 2 0 8 : * ~ ~ ~ 1  

175A 

130A 

20 

28 

3 6 

10 

33 

3 5 
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2350A 

5- OOA 

I I 

As 
D P ~  

SAMPLE NO. SAMPLE NO. REMARKS 
As 

ppm 

18 

19 

5- 1750A 40 



6ONDAR-CLEGG & COMPANY LTD. 

764 BELFAST ROAO. OTTAWA. ONTARIO. KIG 025 PHONE: 237-3110 

Branch: 1368 d u s t r i a l  Rd. Whitehorse, Y.T. 
8eochernd Lab Report 

Extractmn AS Report No. 48-1 g4 

Method Color imet r ic  Halferdohl  & Associates  L td .  

Fract~on Used ' 80 $0 11 S Date October 4, 7 8 19 - 

SAMPLE NO 

6 - 250 

260 1 
270 -- 
280 

290 

300 

3 10 

3 20 

330 

3 40 

3 50 

3 60 

3 70 

380 

390A 

390B 

400 

410 

420A 

4208 

430 

440 

450 

460 

470 

480 

490 

500 

510A 

~ 1 0 %  

'i 7n 

As 
p p m  , 

27 

30 

10 

14 

12 

18 

11 

- 

20 I 
14 

20 

19 

11 

7 

13 

16 

26 

17 

12 

20 

21 

11 

23 

I -L 

10 

13 

12 

3 2 

17 

'20 

21 

78 

&---i------------------ 

SAMPLE NO 

5 - 1800 

1850 

1900 

1950 

2000 

5 - 2050 

6 - 00 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

1 20 

130 

140 

1 50 

A 
psm 

20 

18 

16 --- 
18 

10 

10 

3 1 

3 4 

30 

39 

30 

39 

23 

24 

18 

20 

21 

21 

23 

19 

24 

3 1 

5 6 

19 

29 

20 

19 

23 

3 2 

19 

33 

170 

180 

190 

200 

0 

1 

1. 

210 

7 70 

230 

6 - 7~ 
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Report No. 
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~epor r  NO. 48-1 Page NO. 

SAMPLE NO. SAMPLE NO. 

7 - 3200 

3 250 

%am 
1 1  

12 



X-RAY A L S A 36 

LIMITED 

1885 LESLIE STREET DON MILLS, ONTARIO M3B 354 (416) 445-5755 

Qktifimf e of  &nnlpis 

5359 PAGE 1 of 3 

TO. Halferdahl & Associates Ltd., 
Attn: L.B. Halferdahl, 
18, 10509-81 Avenue, 
Edmonton, Alberta. 
T6E 1x7 

Project 1 

RECEIVED June 11, 1979 INVOICE NO. 5359 

SAMPLE@) OF soil & humus SUBMITTED TO US SHOW RESULTS AS FOLLOWS: 

Sample Sample Sample 

1-00A 
1-05A 
1-05B 
1-10A 
1-10B 
1-15A 
1-20A 
1-25A 
1-30A 
1-35A 
1-40A 
1-45A 
1-50A 
1-50B 
1-55A 
1-55B 
1-60A 
1-65A 
1-70A 
1-70B 
1-75A 
1-80A 
1-85A 
1-90A 
1-95A 
1-100A 
1-105131 
1-105B 
1-llOA 
1-115A 
1-120A 

DATE 

9 
9 
9 

X 
11 
25 
X 
X 
20 
8 

X 
X 
X 
25 
X 
8 

X 
7 
X 
9 
20 

NSS 
150 
110 
9 

NSS 
X 

7 
8 

X 
X 

50 
X 
X 
X 
X 
NSS 
6 

X 
12 
X 
X 
NSS 
12 
X 
8 
7 
7 
7 
6 
9 

X 
NSS 

7 
X 
X 
X 
13 
11 
10 
X 
X 

8 
X 
15 
X 
X 
10 
70 
9 

X 
X 
8 

X 
X 
X 
NSS 
NSS 
X 
X 
8 

NSS 
X 
NSS 
X 
NSS 

6 
NSS 
NSS 
NSS 
NSS 

X - 

X-RAY ASSAY LABORATORIES LIMITED 

Aug 29, 1979 

A S S A Y E R S  - A N A L Y T I C A L  C H E M I S T S  - S P E C T R O C R A P H E R S  



AY ASSAY E I 
LIMITED 

45 LESMILL ROAD DON MILLS ONTARIO M3B 2T8 

QLertificnfe of &mlgsie 

5 3 5 9  PACE 
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APPENDIX 4: 1979 GEOCHEMICAL SOIL SAMPLE DESCRIPTIONS 

Sample Sampl e 
Nu~ber Depth (cm) Remarks 

greyish clay w i t h  rock fragments t o  1% cm and some 
volcanic ash 

greyish sandy muddy c lay ,  frozen, w i t h  greenish rock 
fragments t o  1 cm and white volcanic ash pockets 

greenish-brown clay with greenish rounded rock fragments 
t o  8 cm 

dark-brown t o  black humus w i t h  volcanic ash pockets and 
t r e e  remnants 

dark-brown humus w i t h  few volcanic ash pockets and some 
t r e e  remnants 

brown humus 
greenish-grey clay w i t h  roo t s ,  wet 
black humus w i t h  volcanic ash 
brownish clay 
greeni sh-brown clay w i t h  roots 
greenish-grey clay with rock fragments t o  3 cm, frozen 
greeni sh-grey clay w i t h  roots ,  pa r t ly  frozen 
dark-brown humus and greenish-grey clay 
greenish-grey clay w i t h  angular rock fragments t o  2 cm, 

frozen 
greenish-grey clay w i t h  some roots 
as above 
black humus with volcanic ash pockets 
greyish clay w i t h  rock fragments, frozen 
brown sandy ciay w i t h  rounded rock fragments t o  7 cm, 

above volcanic ash 
greeni sh-grey clay w i  t h  rounded rock fragments 
brown muddy clay w i t h  rock fragments t o  3 cm, mixed 

w i t h  volcanic ash loca l ly  frozen, above frozen 
volcanic ash layer  

black humus 
greeni sh-grey sandy muddy cl ay w i  t h  rock fragments t o  

1 cm 
dark-brown sandy muddy clay with rock fragments to  2 cm, 

par t ly  frozen 
greenish-grey clay w i t h  rock fragments t o  2 cm 
greyish-brown clay w i t h  rock fragments t o  6 cm and some 

volcanic ash, frozen 
brownish-grey clay w i t h  minor volcanic ash, frozen 
greyish-brown t o  rusty-brown clay 
dark-brown permafrost 
brown muddy clay mixed w i t h  ash, above ash 1 ayer 
greenish-grey clay with rounded rock fragments t o  1 cm, 

frozen 
black humus 
black humus w i t h  volcanic ash pockets 

HALFSRDAHL & ASSOCIATES I T O .  



APPENDIX 4: CONTINUED 

- 

Sample Sampl e 
Number Depth (cm) Remarks 

as above 
1 ight-brown sandy clay 
grey t o  rusted sandy clay with roots 
brown humus and clay w i t h  volcanic ash 
1 ight-brown humus w i  t h  angul a r  rock fragments and roots 
grey clay w i t h  rock fragments 
light-brown clay w i t h  rock fragments t o  12 cm and roots 
brown humus w i t h  rock fragments t o  10 cm 
greyish-brown clay w i t h  rock fragments and roots 
as above 
brown clay with rock fragments t o  15 cm and roo ts ,  

some volcanic ash 
greyish clay w i t h  rock fragments t o  5 cm and some roots 
grey clay w i t h  rock fragments t o  30 cm and roo ts ,  wet 
grey clay w i t h  rock fragments and roots 
greyish-brown clay w i t h  rock fragments t o  15 cm and 

roots ,  wet 
brown sandy clay 
black humus w i t h  small rock fragments, above frozen 

volcanic ash layer  
black humus w i t h  rock fragments t o  7 cm, above volcanic 

ash layer  

dark-grey clay w i t h  many rock fragments t o  6 cm 
dark-grey clay , 1 ocal l y  sandy, w i t h  some rock fragments 

t o  3 cm 
greyish-brown clay mixed w i t h  volcanic ash, above 

frozen volcanic ash 
black humus m i  xed w i  t h  volcanic ash,  above frozen 

volcanic ash 
dark-brown humus m i  xed w i  t h  volcanic ash,  frozen 
as  above 
browni sh-grey c l  ay m i  xed w i  t h  vol cani c ash 
dark-brown humus, frozen 
greyi sh-brown sandy cl ay m i  xed w i t h  mi nor vol cani c ash 
dark-brown cl ayi sh humus ,  frozen 
brown mud w i t h  minor volcanic ash and many greenish 

rock fragments (fine-grained gabbro) t o  15 ern 
dark-brown muddy humus w i t h  many rock fragments ( f ine-  

grained gabbro) t o  10 cm and volcanic ash 
dark-brown sand and rock fragments (fine-grained gabbro) 

t o  10 cm w i t h  minor clay 
brown sandy clayish humus w i t h  rock fragments t o  2 cm, 

above volcanic ash layer  
black humus, above volcanic ash 

HALFLRDAHL & AE1OCIATEE LTD. 



APPENDIX 4: CONTINUED 

Sample Samp 1 e 
Number Depth (cm) Remarks 

as above 
brown sandy c l a y  w i t h  rock fragments t o  5 cm 
brown sandy c l a y  w i t h  rock fragments t o  3 cm and 

minor b lack  c l a y i s h  humus, above vo l can ic  ash 
greenish-brown sandy c l a y  w i t h  rock fragments t o  3 cm 

and vo lcan ic  ash pockets 
dark-brown humus w i t h  few vo l can ic  ash pockets 
dark-brown humus, above permafrost 
dark-brown c l a y i s h  humus 
greenish-grey c l a y  w i t h  many green rock fragments t o  

3 cm, p a r t i a l l y  f rozen 
greyish-brown sandy c l a y  w i t h  few rock fragments t o  

1 cm, f rozen 
grey ish  sandy c l a y  w i t h  rounded and angular  rock 

fragments t o  15-20 cm and minor vo l can i c  ash 
grey ish  c l a y  w i t h  many angular  rock fragments t o  3 cm 
b lack  humus 
brown humus, wet, above permafrost  
dark-brown humus, above vo l can ic  ash 
dark-brown humus w i t h  few vo l can ic  ash pockets, above 

~e rma f ros  t 
greyish sandy muddy c l a y  w i t h  many rock  fragments t o  2 cm 

and minor vo lcan ic  ash 
rusted-orange-brown muddy sandy c l a y  w i t h  many r u s t y  

rock  fragments t o  8 cm 
brown muddy c l a y  w i t h  many rock fragments t o  25 cm 

and b lack  humus, above permafrost 
b lack  humus, above f rozen vo l can ic  ash 
dark- brown humus, above permafrost  
dark- brown c l  a y i  sh humus, above permafrost 
g rey i  sh-brown c l a y  w i t h  r u s t y  s t reaks,  smal l  rock 

fragments and m i  nor  mixed vo l can ic  ash 
dark-brown humus w i t h  vo lcan ic  ash pockets, above 

vo lcan ic  ash l a y e r  
brown sandy muddy c l a y  
grey ish  sandy c l a y  w i t h  green rock fragments t o  15  cm 
1 i ght-greyish-brown sandy c l a y  w i t h  rock framents t o  

10 cm 
greeni  sh-grey sandy c l a y  
1 ight-brown sandy c l a y  w i t h  roo ts  
b lack  humus 
greeni  sh-grey sandy c l  ay 
b lack  humus 
greeni  sh-grey c l  ay 
as above 
rusty-brown humus, above vo l  cani c ash 1 ayer 



APPENDIX 4: CONTINUED 

Sampl e Sample 
Number Depth (cm) Remarks 

black humus 
dark-brown humus 

medium-brown clay and rock fragments 
medium-brown clay and rock fragments 
c lay,  darker-brown than previous and w i t h  fewer rock 

fragments 
as above 
as above, damp 
as above, damp 
as above, damp 
dark-brown c lay ,  very few rock fragments, ash 

layer  a t  20 cm 
dark-brown t o  black clay 



APPENDIX 5: 1979 OVERBURDEN-DRILLING SAMPLES DESCRIPTIONS 

Sampl e 
Coord. Slope Depth 

E Azimuth m Sample Descri  p t i o n  Terra i n 
N I n c l  i n a t i o n  

grey ish  c lay ,  dry, w i t h  many green rock fragments 

medi um-brown c l a y  , w i t h  rusty-brown rock fragments 
f rozen i n  l a s t  3 cm, no sample i n  2nd run 

greenish-grey muddy c lay ,  f rozen w i t h  l i gh t -g reen  
rock fragments t o  1 cm 
greyish-brown t o  dark-brown muddy c lay,  f rozen 

volcanic ash (discarded) 
dark-brown muddy c lay ,  f rozen w i t h  green rock 
fragments t o  1 cm 
dark-greyish-brown muddy c lay ,  f rozen 

volcanic ash (discarded), then green rock fragments t o  2 cm 
grey sandy permafrost w i t h  many rock fragments t o  1 cm 

dark-brown muddy c lay ,  frozen, w i t h  few greenish rock  
fragments 
very dark brown muddy c lay ,  frozen, then medium-brown 
muddy c lay ,  w i t h  r u s t y  rock fragments l o c a l l y  

l igh t -brown c l a y  w i t h  greenish gabbro rock fragments 

dark-brown muddy c lay ,  frozen, w i t h  gabbro rock fragments, 
then vo lcan ic  ash (discarded) 
vo lcan ic  ash mixed w i t h  dark-brown muddy c lay ,  f rozen 

dark-brown c lay ,  frozen, then permafrost w i t h  brown t r e e  
remnants 
vo lcan ic  ash (discarded), then 4-5 cm o f  dark-brown muddy 
c lay ,  f rozen 

volcanic ash (discarded), then dark-brown muddy c lay ,  
frozen, w i t h  t r e e  remants and minor l i gh t -g reen  
rock fragments 
volcanic ash (discarded), then grey muddy c lay ,  f rozen 
w i t h  few green rock fragments 

open, underbrush 
shrubs, grass, moss 

as above 

as above 

as above 

as above 

as above 

as above, f ine-gra ined 
gabbro a t  sur face 

as above 

as above 

open, underbrush, 
shrubs, moss 



APPENDIX 5 :  1979 OVERBURDEN-DRTLLING SAFlPLE DESCRIPTIONS CONTINUED 
- 

Sampl e 
Coord. Slope 

E Azimuth , 

N I n c l i n a t i o n  Depth m Sample Descr ip t ion  T e r r a i  n 

dark:brown muddy c lay ,  frozen, w i t h  green rock fragments 
dark-brown muddy c lay ,  frozen, w i t h  t r e e  remnants and 
few green rock fragments 

open, underbrush, 
shrubs, grass, moss 

dark-brown muddy c lay ,  frozen, minor vo lcan ic  ash on top, 
w i t h  t r e e  remnants and rock  fragments t o  1% cm 
dark-brown t o  greenish-grey muddy c lay ,  frozen, w i t h  
t r e e  remnants and many rock  fragments t o  1-2 mm 

dark-brown muddy c l  ay , frozen, w i t h  t r e e  remnants 
dark-brown muddy c lay ,  p a r t l y  frozen, w i t h  medium- 
and dark-green rock fragments t o  1% cm 

orange-brown t o  reddish-brown c lay ,  w i t h  rock fragnients t o  
1% cm 
greyish-green c lay ,  w i t h  red, green, and rus ted rock 
fragments t o  1 %  cm 

creamy-whi t e  c l a y  , 1 hen dark-brown muddy c l a y  , frozen 
m i  nor  vol  cani  c ash (d iscarded) , then dark-brown muddy 
c lay,  frozen, then greyish-brown muddy c lay ,  frozen, 
w i t h  greenish and redd ish  s ta in ing ,  w i t h  dark-green 
rock  fragments t o  % cm 

open, underbrush, 
shrubs, grass, moss, 
rock near surface 

open, underbrush, 
shrubs, grass, moss 

as above 

open, group o f  spruce, 
underbrush, shrubs, 
grass, moss 

dark-brown c lay ,  then greenish rock powder and f r a g -  
ments, then dark-brown c lay ,  w i t h  rock fragments, no 
permafrost 
dark-brown c lay ,  w i t h  green rock fragments t o  1 cni, 
l a s t  5-10 cm f rozen 

open, underbrush, 
shrubs, grass, moss 

minor volcanic ash (d iscarded),  then dark-brown muddy 
c lay ,  w i t h  rock fragments, then permafrost w i t h  'g rey  
c l a y  
dark-brown muddy c lay ,  frozen, w i t h  t r e e  remnants and 
1 ight-green rock fragments t o  1-2 nm 

as above 



APPENDIX 5 :  1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sample 
Coord. Slope 

E Azimuth m 
N I n c l i n a t i o n  Depth Sample Desc r ip t i on  Te r ra in  

- 

volcan ic  ash (discarded) 
dark-brown muddy c lay ,  frozen, w i t h  minor rock 
fragments and some vo lcan ic  ash 

greenish-grey muddy c lay ,  frozen, w i t h  green rock  
fragments t o  1 cm 
greyish-brown muddy c lay ,  frozen, w i t h  green rock  
fragments t o  1 cm 

dark-brown t o  grey ish  t o  redd ish  muddy c lay ,  frozen, w i t h  
b lack and rus ted  rock fragments and sand, minor vo lcan ic  
ash 
dark greyish-brown muddy c lay ,  frozen, w i t h  greenish rock 
fragments t o  1% cm 

greenish-grey c lay,  frozen, w i t h  b lack  rock fragments t o  1 cm 
greenish-grey t o  dark-brown muddy c lay ,  frozen, w i t h  t r e e  
remnants and l i gh t -g reen  rock fragments t o  1 cm 

greenish-grey c lay ,  frozen, w i t h  many medium-green 
rock fragments t o  + cm 
no sample 

dark-brown muddy c lay ,  frozen, w i t h  t r e e  remnants 
greyish-green sandy muddy c lay ,  frozen, w i t h  reddish, 
rusty-brown and green rock  fragments t o  1 cm 

dark-brown t o  greyish-brown muddy c lay ,  frozen, w i t h  
dark-green and greenish-brown rock  fragments t o  1 cm 
greenish-grey muddy c lay ,  frozen, w i t h  b lack  and 
dark-green rock fragments t o  1 cm 

greyish-brown muddy c lay ,  frozen, w i t h  minor vo lcan ic  ash, 
t r e e  remnants, and some green rock  fragments t o  1 cm 
permafrost w i t h  grey ish  c l a y  and few rock fragments t o  % cm 

as above 

as above 

as above 

as above 

as above 

as above 

as above 

as above 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sample Slope 
Coord. Azimuth Depth 

E I n c l  i n a t i o n  m 
N 

Sample Descr ip t ion  Te r ra in  

very  dark brown muddy c lay ,  frozen, w i t h  minor vo lcan ic  ash, 
then brown muddy c lay ,  frozen, w i t h  green and orange-brown 
rock  fragments t o  4 cm 
greyish-green muddy c lay ,  frozen, w i t h  many creamy-green, 
dark-green, and b lack  rock  fragments t o  1% cm 

as above 

dark-brown t o  greenish-grey muddy c lay ,  frozen, 
w i t h  l i gh t -g reen  and orange-brown rock fragments t o  + cm 
dark-brown muddy c lay ,  frozen, w i t h  dark-and l igh t -green,  
and redd ish  rock fragments t o  % cm 

dabk-brown muddy c lay ,  f rozen,  w i t h  greenish-black, b lack 
and rus ted  rock fragments 
dark-brown sandy muddy c lay ,  frozen, w i t h  greenish and 
b lack rock fragments t o  1 cm 

dark-greyish brown muddy c lay ,  frozen, w i t h  greenish, rusted, 
and b lack rock fragments t o  % cm 
dark-brown sandy muddy c lay ,  w i t h  some rock fragments 

dark-brown sandy muddy c lay ,  frozen, w i t h  l i g h t - t o  medium- 
green rock fragments 
dark-brown sandy muddy c lay ,  moderately frozen, w i t h  
greenish rock fragments t o  ?i cm 

dark-brown muddy c lay ,  frozen, w i t h  dark-, l i g h t - ,  and 
yel lowish-green rock framents t o  1 cm 
dark-brown t o  grey ish  sandy c lay,  p a r t i a l  1 v frozen, w i t h  
dark-brown c lay ,  dry, w i t h  greenish (malachi te c o l o r )  
rock fragments t o  4 cm 
d.ark-brown muddy c lay ,  f rozen 

as above 

as above 

as above 

as above 

as above 

open, underbrush, 
shrubs, grass 



APPENDIX 5 : 1979 OVER3URDEN-DRILLING SArIPLES DESCRIPTIONS CONTINUED 

Sample S l  ope 
Coord. Azimuth Depth 

E I n c l i n a t i o n  m Sample Descr ip t ion  Te r ra in  
N 

dark-brown muddy c lay ,  frozen, w i t h  greenish rock fragments 
dark-browm muddy c lay ,  frozen, w i t h  redd ish  and greenish 
rock fragments t o  + cm 

open, shrubs, grass, 
moss 

dark-brown muddy c lay ,  w i t h  green rock fragments 
vo l  canic ash (discarded) , then dark-brown muddy c l a y  , 
frozen, w i t h  greenish rock fragments 

as above 

greenish-grey c lay,  frozen, w i t h  greenish rock fragments 
mud and vo lcan ic  ash (discarded), then dark greenish- 
grey muddy c lay ,  f rozen 

as above 

permafrost ( i c e ) ,  w i t h  minor grey ish  muddy c l a y  
vo lcan ic  ash (discarded), then permafrost ( i c e )  w i t h  
minor grey c l a y i s h  ma te r ia l  

as above 

brown c lay ,  w i t h  orange-brown rock fragments t o  1 cm 
dark-brown muddy c lay ,  f rozen 

as above 

open, few bushes, 
shrubs, grass, moss 

dark-brown muddy c l a y  , frozen,  w i t h  green rock  
fragments downhole 
greyish-brown muddy c lay ,  frozen, w i t h  rock  fragments 
( d i f f e r e n t  ho le)  

humus, then volcanic ash (discarded), then grey ish  c l a y  
w i t h  some vo lcan ic  ash, then greyish-brown c lay ,  w i t h  many 
black rock fragments t o  1 cm 
vo lcan ic  ash (discarded), then b lack  rock fragments 

open, shrubs, grass, 
moss, f ine-gra ined 
gabbro boulders a t  
surface 

as above greenish-brown t o  grey ish  c lay,  frozen, w i t h  rus ted  
and greenish rock fragments t o  1 cm, l a s t  4 cm o f  pure 
i c e  w i t h  minor grey c l a y  
grey muddy c lay,  frozen, w i t h  few rock fragments 



APPENDIX 5 : 1979 OVERBURDEN-DRILLIP'G SAMPLE DESCRIPTIONS CONTINUED 

Sample S l  ope 
Coord. Azimuth Depth 

E I n c l i n a t i o n  m Sample Desc r ip t i on  T e r r a i n  
N 

b lack humus, then greyish-brown muddy c lay ,  f rozen 
grey c lay ,  frozen, w i t h  few greenish rock fragments 

grey c lay,  frozen, w i t h  l o t s  o f  i c e  
grey t o  greenish-grey sandy c lay ,  frozen, w i t h  b lack 
rock fragments o t  $ cm, f a i r  amount o f  i c e  

greenish sandy c l a y  w i t h  minor vo lcan ic  ash, then brown 
c l a y  w i t h  greenish sand o r  rock fragments, then greenish- 
brown sandy c lay ,  w i t h  greenish-black f ine-gra ined gabbro 
rock fragments t o  1 cm 
sand and rock fragments t o  1 cm, then permafrost w i t h  
minor g rey i sh  c l a y  

dark-brown muddy c lay ,  f rozen 
dark-brown muddy c lay ,  f rozen 

dark-brown muddy c lay ,  f rozen 
volcanic ash (discarded), then dark-brown muddy c l a y  , frozen 

dark-brown muddy c lay ,  frozen, then minor vo lcan ic  ash, 
then greenish sand and rock fragments t o  1 cm w i t h  
some grey ish  c lay,  then permafrost w i t h  minor grey c l a y  
permafrost w i t h  minor greenish-grey c lay ,  w i t h  brown wood 
remnants 1 ocal 1 y 

dark-brown muddy c l  ay , frozen 
minor vo lcan ic  ash, then dark-brown muddy c lay ,  frozen 

dark-brown muddy c lay ,  frozen, l o t s  o f  i c e  
dark-brown muddy c lay ,  frozen, minor ash 

dark-brown muddy c lay ,  frozen, w i t h  t r e e  remnants 
dark-brown muddy c lay ,  frozen, w i t h  t r e e  remnants 

open, shrubs, grass, 
moss 

open, l i t t l e  under- 
brush, shrubs, grass, 
moss 

open, shrubs, grass, 
moss, boulders c lose 
t o  sur face 

open, shrubs, grass, 
moss 

as above 

open, few shrubs, 
grass, moss, podls of 
water 

open ,grass t u f t s ,  
moss, pools of water 

as above 

open, grass t u f t s ,  
moss 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sample 
Coord. Slope 

E Azimuth Depth 
N I n c l i n a t i o n  m Sample Descr ip t ion  Te r ra in  

dark-brown muddy c lay ,  f rozen 
dark-brown muddy c lay ,  frozen, w i t h  t r e e  remnants 

dark-brown muddy c lay ,  frozen, w i t h  t r e e  remants 
dark-brown muddy c lay ,  frozen, minor t r e e  remnants 

dark-greyish-brown muddy c lay ,  frozen, somewhat sandy 
dark-brown muddy c lay ,  frozen, l a s t  4 cm w i t h  t r e e  
remnants and i c e  

dark-brown t o  g rey i  sh-brown muddy c l a y  , frozen w i t h  
few greenish and b lack rock fragments t o  % cm 
greyish-brown sandy muddy c lay ,  frozen, w i t h  few small 
rock  fragments 

greyish-brown muddy c lay ,  frozen, w i t h  greenish rock 
fragments t o  2-3 mm 
vo lcan ic  ash (discarded), then dark-brown muddy c lay ,  
frozen, w i t h  t r e e  remnants 

brownish-black t o  dark-brown muddy c lay ,  frozen, w i t h  
minor t r e e  remnants 
browni sh-black muddy c lay,  frozen, w i t h  few green 
and b lack rock fragments t o  1 cm 

greenish-grey sandy muddy c lay ,  frozen, w i t h  few 
green rock fragments t o  1 cm 
greenish-black t o  dark-brown muddy c lay ,  frozen, 
w i t h  some rock fragments 

brown sandy muddy c lay ,  frozen, w i t h  many green and 
b lack rock fragments t o  2-3 mm, then permafrost w i t h  
grey ish  c l a y  
no sample 

open, shrubs, grass, 
moss 

open, shrubs, grass, 
moss 

as above 

as above 

as above 

as above 

as above 

open, shrubs, grass, 
moss, f ine-gra ined 
gabbro boulder a t  
surface 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sampl e 
Coord. Sl ope 

E Azimuth Depth 
N Inclination m Sample Description Terrain 

2800 
0 

9!0 0.25 1110 
open, shrubs, grass, 
nios S 

dark-brown muddy clay, frozen, with orange-brown 
tree remnants 
brownish-black sandy muddy clay, frozen, with some 
rock fragments 

dark-brown muddy clay , frozen 
dark-brown muddy clay, frozen, then greenish-grey sandy 
muddy clay, with rock fragments to 1 cm 

as above 

greyish-green sandy clay, with green rock fragments, 
then permafrost with clay, second sample of mud 
(discarded) and few rock fragments and powder 

as above 

brown to greyish-brown to greenish-brown sandy muddy clay 
with volcanic ash on top (di scarded) ,frozen near bottom 
only, on bedrock or boulder 
black humus (discarded), then dark- greyi sh-brown muddy 
clay, frozen, then permafrost with greyish clay 
(different hole) 

dark-brown muddy clay, frozen, then greyish-green clay, 
with sand and green rock fragments to 1% cm 
greenish-grey muddy clay, frozen, with many rock 
fragments to 1 cm 

greenish-brown clay, dry, with light-green rock fragments 
greenish-brown clay, dry, with light-green rock fragments 
to 1 cm 

open, shrubs, grass, 
moss, bedrock close to 
surface 

open, shrubs, grass, 
moss, little mounds 

open, underbrush, 
shrubs, grass 

greenish-grey to brownish muddy clay, with many black to 
greenish-black rock fragments to % cm 
dark-brown muddy cl ay wi th rock fragments 

open, shrubs , grass, 
moss 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMFLE DESCRIPTIOFIS CONTINUED 

Sample 
Coord. Slope 

E Azimuth Depth 
N I n c l i n a t i o n  m Sampl e Descr i  p t i o n  Te r ra in  

b lack  rock fragments t o  % cm, w i t h  minor 
greeni  sh-grey c lay ,  dry, no permafrost 

brown humus, then vo l can ic  ash l a y e r  (d iscarded),  then 
d r y  brown c lay ,  then l a s t  cm o f  l i g h t - g r e y  rock  powder and 
fragments, second sample w i t h  humus and c l a y  ( vo lcan ic  
ash d iscarded) 

b l u i s h  t o  greenish-grey t o  b lack  rock  powder and 
fragments w i t h  some c lay ,  dry,  no permafrost 

b lu ish-grey  rock powder and fragments, dry,  no permafrost  

brown c l a y  w i t h  many rock  fragments then 3-4 cm o f  
b lu ish-grey  rock  powder and fragments 

greeni  sh-black c lay ,  w i t h  some rock  fragments, greenish- 
grey and frozen near bottom 
greenish-brown sandy c lay ,  f rozen,  w i t h  many rock  fragments 

open, shrubs, grass, 
moss, pod1 o f  water 

open, underbrush, 
shrubs, moss 

open, abundant under- 
brush and shrubs, 
grass, moss 

open, shrubs, grass, 
moss 

open, shrubs, grass, 
moss, f i ne -g ra ined  
gabbro a t  sur face 

open, f e v ~  spruce, 
shrubs, grass, moss 

dark-brown muddy c lay ,  f rozen 
darkkbrown muddy c lay ,  f rozen  

dark-brown humus mixed w i t h  vo lcan ic  ash, then orange-brown 
c l a y i s h  humus w i t h  rock fragments (on bedrock o r  boulder)  

orange-brown sandy muddy c lay ,  l a s t  3-4 cm o f  rock 
fragments 

dark-brown muddy c lay ,  f rozen 

open, shrubs, grass, 
moss 

open, grass, moss, 
bedrock o r  boulder  
c lose  t o  sur face 

open, shrubs, grass, 
moss, f i ne-gra i  ned 
gabbro a t  sur face 

open, shrubs, grass, 
moss 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED I 
Sampl e 
Coord. S l  ope 

E Azimuth Depth 
N I n c l i n a t i o n  m Sample Desc r ip t i on  Te r ra in  

3000 - 0.60 dark-brown muddy c l a y  , 1 ocal  l y  greeni  sh-grey , frozen 
970 o0 w i t h  few rock fragments t o  1 cm 

0.70 dark-brown muddy c l a y  , frozen 

3000 0.45 dark-brown muddy c lay ,  w i t h  green and wh i te  rock  
98 0 fragments l o c a l l y  

0.55 dark-brown muddy c lay ,  frozen 

3000 0 ' go 0.40 dark-brown muddy c lay,  frozen, l o t s  o f  i c e  
9 90 0.50 volcanic ash (discarded) , then brown muddy c l a y  , 

frozen, l o t s  o f  i c e  

as above 

open, grass, moss, 
pools o f  water nearby I 
open, shrubs, grass, 
moss, water near 
sur face 

3000 0 
3g0 0.40 dark-brown muddy c lay ,  frozen, minor o r  no rock fragments open, shrubs, grass, 

1000 0.60 vo lcan ic  ash (discarded), then dark-brown muddy c lay ,  f rozen moss I 
3000 0.65 greenish-brown muddy c lay ,  frozen, w i t h  greenish rock as above 
1010 fragments t o  1-2 mm, and w i t h  t r e e  remnants l o c a l l y  

0.80 dark-brown mud, f a i r l y  wet, w i t h  green rock fragments 
(vo lcan ic  ? )  t o  1 cm 

3000 
0 

6zo 0.30 dark-brown muddy c lay ,  frozen 
1020 0.40 no sample 

as above 

3000 0.35 creamy-white t o  greenish-brown c lay ,  frozen, w i t h  rock as above 
1030 fragments 

0.60 greenish-white rock fragments and c lay,  frozen, then 
brown c lay ,  w i t h  few rock  fragments 

3000 0 
8Eo 0.40 dark-brown muddy c lay,  frozen, few rock fragments 

1 040 0.45 dark-brown muddy c lay ,  frozen, w i t h  few green and 
b lack rock fragments t o  % cm 

as above 

3000 0 
105, 0.45 dark-brown muddy c lay ,  frozen, w i t h  greenish rock fragments open, underbrush, 

1050 6 0.50 greenish t o  brownish-grey muddy c lay ,  frozen, w i t h  few shrubs, grass, moss 
b lack  rock fragments 

?z 
G, 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Samp 1 e 
Coord. Slope 

E Azimuth . Depth 
N I n c l  i n a t i o n  m Sample Descri  p t i o n  Te r ra in  

greenish t o  brownish-grey sandy c lay ,  frozen, w i t h  many 
rock fragments t o  k cm 
greenish-grey c lay ,  frozen, w i t h  rock fragments 

greyish-brown muddy c lay ,  frozen, w i t h  few green rock  
fragments 
dark-brown muddy c lay ,  frozen, minor o r  no rock fragments 

dark-brown muddy c lay ,  frozen 
dark-brown muddy c lay ,  f rozen,mixed w i t h  minor vo lcan ic  
ash 

brown c lay ,  dry, w i t h  many greeni sh-bl ack rock  fragments 
t o  1 cm 
orange-brown and greenish-black sandy c l a y  and rock 
fragments, moderately dry, c lose t o  bedrock ( ? )  

dark-brown humus, then brown muddy c l a y  w i t h  rock  
fragments, then greyish-green c l a y  and rock powder and 
fragments, c lose t o  bedrock 

vo lcan ic  ash (discarded), then b lack  c lay ,  grading downhole 
t o  brown and greenish grey o r  l o c a l l y  ye l lowish ,  w i t h  many 
rock fragments of var ious co lors ,  w i t h  b lack  rock fragments 
a t  bottom, c lose t o  bedrock 

greyish-brown muddy c lay ,  frozen, w i t h  few 
small rock fragments 
greyish-brown muddy c l a y  and ye1 low ish  sandy c l a y  l o c a l l y ,  
f rozen, w i t h  abundant black, wh i te  and greenish rock  
fragments 

dark-brown t o  grey c lay ,  frozen, minor vo lcan ic  ash, 
w i t h  b lack rock fragments t o  1% cm and some green 
vo lcan ic  ash l a y e r  (discarded), then dark-brown sandy 
muddy c lay ,  frozen, w i t h  many b lack rock fragments 

open, shrubs, grass, 
moss 

o{en underbrush, 
s r u  S, moss 

as above 

as above 

open, some spruce, 
underbrush, shrubs 

open, underbrush, 
shrubs, rock boulders 
o r  bedrock c lose t o  
sur face 

open, underbrush, 
shrubs 

open, underbrush, 
shrubs, moss 

z 
P 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sample 
Coord. Slope 

E Azimuth Depth 
N Jncl i n a t i o n  m Sample Descr ip t ion  Te r r a in  

dark-brown t o  greenish-brown muddy c l a y ,  f r o z e n ,  
with few black rock fragments  
brown mud, moderately wet, greenish-grey  rock powder 
a t  bottom 

open, sh rubs ,  
moss 

dark-brown muddy c l a y ,  f rozen ,  with many green 
rock fragments t o  1 cm i n  t o p  horizon 
dark-brown muddy c l a y ,  f rozen ,  wi th  green and 

a s  above 

white  rock fragments t o  1 cm 

brown sandy c l  ay , d r y ,  wi th  rounded ,green 
and black rock fragments t o  1 cm, and one 
volcanic  ash 

i s h ,  reddish  
l a y e r  o f  

g rey ish  sandy c l a y ,  d ry ,  with rounded and angu la r  rock 
fragments ,  minor vo lcan ic  ash and humus mixed wi th  sample 

dark-brown humus, then 1-2 cm of  vo lcan ic  ash wi th  brown 
muddy c l a y ,  then l igh t -greenish-grey  sandy c l a y ,  wi th  
numerous l i g h t - g r e y  angu la r  rock fragments ,  d rye r  downhole 
greenish-grey sandy c l a y ,  then dark-brown c l a y  with 
g reen i sh  rock fragments ,  d ry  

dark-brown humus with few r o o t s ,  f rozen ,  l a s t  cm o f  
orange-greenish rock fragments  and sand mixed wi th  some 
c l a y ;  second sample with no i c e  

open, underbrush, 
bedrock o r  rock 
boulders  c l o s e  t o  
s u r f a c e  

open, underbrush, 
moss 

open, underbrush, 
shrubs ,  moss 

dark-brown humus, f r o z e n ,  minor r o o t s  
dark-brown c l a y ,  f rozen ,  with ru s t ed  rock fragments 

dark-brown c l a y ,  f rozen ,  wi th  g reen i sh  and r u s t e d  
rock fragments 
dark-brown sandy c l a y ,  f rozen  

a s  above 

a s  above 



APPENDIX 5 :  1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

- - 

Sampl e 
Coord. S l  ope 

E Azimuth Depth 
N I n c l  i n a t i o n  m Sample Desc r ip t i on  T e r r a i  n 

brown sandy muddy c l a y  w i t h  many angular rock fragments, 
g reyer  downhole w i t h  g rey  rock  fragments a t  bottom 
mud w i t h  grey rock  fragments t o  1% cm 

dark-brown humus, then vo l can ic  ash l aye r ,  then 
abundant grey angular rock  fragments t o  2 cm, d ry  
brown mud, then grey rock  fragments 

brown sandy c l a y  , moderately dry, w i t h  many angular  
rock fragments, greyer  downhole 
brown mud, then greenish-grey c lay ,  dry, w i t h  many 
rock  fragments throughout 

brown humus?,last cm o f  g rey  c l a y i s h  m a t e r i a l ,  d r y  
brown muddy c l a y ?  w i t h  ash, rock fragments, l a s t  cm grey 

brown sandy c lay?,  moderately wet, w i t h  very  small rock  
fragments 
brown c l a y ?  w i t h  vo l can i c  ash and rock fragments,last 4 
cm grey 

l igh t -b rown t o  grey muddy c lay? ,  frozen, w i t h  vo lcan ic  ash 
grey muddy c lay? ,  frozen, w i t h  rock fragments 

brown muddy c l  ay? , f rozen  , w i  t h  v o l  cani c ash 
l igh t -b rown muddy c lay? ,  frozen, w i t h  rock fragments 

grey muddy c lay? ,  frozen, w i t h  vo lcan ic  ash, then brown 
muddy c l a y ?  
grey muddy c lay?,  frozen, w i t h  rock  fragments, 
brown downhole 

as above 

as above 

as above 

open, underbrush, 
v i s i b l e  rock, shrubs 

open, underbrush, 
shrubs 

as above 

as above 

as above 



APPENDIX 5 : 1979 OVERBURDEM-DRILLING SAllPLE DESCRIPTIONS CONTINUED 

Sample 
Coord. Slope 

E Azimuth 
N I n c l  i n a t i o n  Sample Desc r ip t i on  Te r ra in  

brown muddy c lay?,  f rozen,  w i t h  rock fragments and 
vo lcan ic  ash, g rey ish  downhole 
brown c lay ,  wet, w i t h  rock fragments and vo lcan ic  ash 

l i g h t  brown c lay,  w i t h  vo lcan ic  ash l a y e r  
brown c lay ,  w i t h  vo lcan ic  ash, l a s t  2 cm grey 

brown c lay ,  wet, w i t h  vo l can ic  ash, last 2 cm greyish-  
wh i te  
brown muddy c lay ,  wet, l oose ly  compacted, l a s t  2 cm 
g r e y i  sh-whi t e  

brown c lay ,  l oose ly  compacted, w i t h  vo lcan ic  ash 
layer ,  bottom greyish-whi te and more compacted 
brown c lay ,  w i t h  vo lcan ic  ash and rock fragments, 
l a s t  1  cm grey 

brown humus? w i t h  ash, then grey ish  brown c l a y  w i t h  
small rock fragments 
dark-brown humus? w i t h  ash, l oose ly  compacted, wet, 
then dark-grey c l a y  w i t h  small rock fragments 

brown humus? w i t h  vo lcan ic  ash, l oose ly  compacted, 
then 1  ight-brown c l a y  
greyish-brown c lay,  wet, w i t h  vo lcan ic  ash and small 
rock fragments 

brown c lay ,  wet, w i t h  vo lcan ic  ash and f a i r l y  l a rge  
rock fragments 
brown c lay ,  moderately wet, w i t h  vo lcan ic  ash and rock 
fragments 

brown c lay,  wet, w i t h  vo lcan ic  ash 
brown c lay ,  wet, l oose ly  compacted, w i t h  vo lcan ic  ash 
and rock fragments 

open, underbrush, 
shrubs, v i s i b l e  rock 

open, underbrush, 
shrubs 

as above 

as above 

as above 

open, few t rees,  
underbrush, shrubs, 
pools o f  water 

open, underbrush, 
shrubs, pools o f  water 

open, small t rees,  
underbrush, shrubs, 
pools o f  water ul 

V 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sample 
Coord. Slope 

E Azimuth Depth 
N I n c l  i n a t i o n  m Sample Descr ip t ion  T e r r a i n  

brown c lay ,  wet, l oose ly  compacted, w i t h  volcanic ash 
brown c lay?,  l oose ly  compacted, w i t h  vo lcan ic  ash 

brown c lay?,  wet, l o o s e l y  compacted, w i t h  vo lcan ic  
ash l a y e r  and rock fragments 
brown c lay ,  compacted, w i t h  vo lcan ic  ash 
and rock fragments ( d i f f e r e n t  ho le )  

dark-brown humus, dry,  w i t h  few rock fragments 
dark-brown humus, d r y  

dark-brown mud, f rozen 
same 

l i g h t - g r e y  c lay ,  frozen, w i t h  rock  fragments t o  1-2 mm 
l i g h t - g r e y  t o  greenish-grey c lay ,  frozen, w i t h  few 
small greenish rock fragments and wood remnants 

dark-brown mud, frozen, w i t h  few rock  fragments t o  1-2 mm 
greenish-grey c lay ,  frozen, w i t h  few greenish rock  
fragments t o  3-4 mm 

grey t o  brown mud, frozen, w i t h  few small rock fragments 
dark-brown t o  greenish-brown mud, f rozen,  w i t h  rock fragments 
1 ocal l y  

greenish t o  dark-brown c lay ,  w i t h  green, p ink,  and black 
rock fragments, f rozen downhole 
dark-brown t o  greenish muddy c lay ,  p a r t i a l l y  frozen, 
w i t h  some black and greenish rock fragments 

grey sandy c lay ,  frozen, w i t h  many grey and some 
red  rock fragments 
greenish grey muddy c lay ,  w i t h  many greenish b lack 
rock  fragments t o  1 cm 

open, underbrush, few 
shrubs, pools o f  
water 
open, underbrush, 
shrubs 

open, shrubs , grass, 
moss, pools of water 

as above 

open, shrubs, grass, 
moss 

as above 

open, shrubs, moss 

open, shrubs, grass, 
moss 

open, few spruce, 
shrubs, grass, boulder 
o r  bedrock c lose t o  
sur face Z 

m 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sampl e 
Coord . Slope 

E Azimuth Depth 
N I n c l i n a t i o n  m Sample Desc r ip t i on  T e r r a i  n 

greenish-grey sandy c lay ,  f rozen,  w i t h  many p i n k i s h  
and greenish rock  fragments 
greenish-grey t o  dark-brown sandy c lay ,  f rozen,  
w i t h  many green o r  p ink  rock  fragments 

grey c lay ,  moderately d ry ,  w i t h  some rock fragments 
l i g h t - g r e y  muddy c lay ,  moderately d r y  

brown sandy c lay ,  moderately dry, w i t h  some rock 
fragments, greyer  downhole w i t h  more rock  fragments 
brown sandy c lay ,  moderately wet, w i t h  rock  fragments 
near bottom 

brown muddy 
o f  f i ne -g ra  
brown sandy 
fragments 

c lay ,  moderately wet, w i t h  fragments 
ined gabbro? near bottom 
c l a y  , moderately wet, w i t h  many rock  

greyish-brown c lay ,  moderately wet, w i t h  many 
small rock fragments 
brown sandy mud, f a i r l y  wet, w i t h  rock  fragments 

brown sandy c lay ,  f a i r l y  dry, greyer  downhole, 
grey rock  fragments a t  bottom, second sample o f  wet mud 

brown sandy c lay ,  moderately wet, rock  fragments 
a t  bottom 
brown sandy mud, moderately wet, w i t h  rock  fragments 

brown sandy c lay ,  moderately wet, few rock  fragments 
brown mud, wet, w i t h  orange-brown rock  fragments 
a t  bottom 

open, medium s i z e  
shrubs and spruce, 
moss, grass, boulders 
o r  bedrock (gabbro) 
c lose  t o  sur face 

moderately open, 
spruce, few boulders, 
moss, creep area 

spruce, underbrush, 
many rock  boulders, 
under moss cover, 
creep area 

open, 1 i t t l e  underbrust 
moss, near-surface 
boulders 

open, few spruce, moss 
and grass 

open, underbrush, moss 

open, underbrush, 
grass, moss 

open, few spruce, 
small brushes 



APPENDIX 5 :  1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sample 
Coord . Slope 

E Azimuth Depth 
N I n c l i n a t i o n  m Sample Descr ip t ion  Te r ra in  

dark-brown sandy c lay ,  frozen, w i t h  rock fragments 
dark-brown wet mud 

greyish-brown muddy c lay ,  wet, w i t h  many rock 
fragments from 2-4 mm 

dark-greyi  sh-brown c l a y  w i t h  rock fragments 
grey c lay ,  frozen, w i t h  rock fragments 

dark-brown sandy mud, moderately dry,  w i t h  
grey rock fragments i n  l a s t  3 cm 
dark-brown sandy mud, wet ( d i f f e r e n t  ho le)  

dark-brown, sandy, frozen 
dark-brown, very sandy l o c a l l y ,  f rozen 

dark-brown, moderately sandy, f rozen 
dark-brown, sandy, frozen, w i t h  small rock fragments 

dark-brown sandy c lay ,  moderately wet, w i t h  abundant 
greenish rock fragments 
dark-brown sandy c lay ,  moderately wet, w i t h  abundant 
greenish and b lack rock fragments 

grey sandy c lay ,  moderately wet, w i t h  abundant rock  
fragments 
greyish-brown muddy c lay ,  wet, w i t h  few sand and rock 
fragments 

brown mud, very wet, some rock fragments 
brown mud, frozen, w i t h  rock fragments 

open, few small 
brushes 

open, few spruce, smal 
small  brushes, grass, 
moss, rock boulders 
c lose t o  sur face 
open, small bushes 
grass, moss, rock 
boulders under surface 
across shal low 10 m 
wide draw from l O O O N  

open, underbrush, mosc 
rock, c lose t o  surface 
creep area 

open, underbrush, 
shrubs, moss, creep ar 

open, underbrush, l o t :  
o f  small shrubs, moss: 
creep area 

open, underbrush, 
shrubs, creep area 

open, underbrush, 
shrubs, moss, few 
rock  boulders, creep 
area 

open, few t rees,  under 
brush, shrubs, moss 2 
creep area C 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sample 
Coord. S l  ope 

E Azimuth Depth 
N I n c l i n a t i o n  m Sample Descr ip t ion  T e r r a i n  

brown t o  grey c lay ,  frozen, w i t h  rock  fragments 
brown c lay ,  f rozen 

dark-brown c l a y  , moderately dry, 
o n l y  one sample 

dark-brown sandy muddy c lay ,  wet, more grey ish  
downhole, t o  rock boulder  o r  bedrock 
wh i te  volcanic ash i n  brownish c lay ,  then dark-brown 
c l a y  w i t h  greenish-grey rock fragments ( d i f f e r e n t  ho le)  

dark-brown c lay ,  moderately dry,  more sandy, l i g h t e r  
and w i t h  greenish rock  fragments downhole 
dark-brown c lay,  frozen, w i t h  greenish rock fragments 

dark-brown c l a y  , moderately dry, w i t h  minor vo lcan ic  
ash and some rus ted  rock fragments 
dark-brown c lay,  dry, w i t h  greenish and rus ted  rock 
fragments, and 3 cm t h i c k  l a y e r  o f  vo lcan ic  ash 

l i g h t - g r e y  c l a y  w i t h  few rock fragments, s l i g h t l y  wet 
brown sandy c lay ,  wet , l i g h t  grey i n  l a s t  cm 

dark-brown compact c l a y  w i t h  i c e  and rock fragments 
wet 

dark-brown moderately wet c l a y  w i t h  few greenish rock 
fragments, greyer  downhol e 
as previous w i t h  l i g h t - g r e y  c l a y  i n  l a s t  2 cm 

open, underbrush, shrubs 
moss, rock below sur face 
creep area 

open, underbrush, shrubs 
rock  near surface?, 
creep area 

open, underbrush, shrubs 
rock boulders o r  bedrock 
c lose t o  surface, creep 
area 

open, underbrush, shrubs 
moss, rock  boulders o r  
bedrock c lose t o  surface 
creep area 

open, underbrush, grass, 
moss, rock  boulders c los  
t o  surface, creep area 

surface creep area, open 
mossy, few bushes and 
t rees  

as previous, few spr ings 
and puddles, l a rge  b lock 
o f  rock 

as previous, few spr ings 
l a r g e  b locks o f  rock 



APPENDIX 5 :  1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

cooid. S I  ope 
E Az~muth Depth 
N I n c l i n a t i o n  m Sampl e Desc r ip t i on  T e r r a i  n 

brown d ry  c l a y  w i t h  very few rock fragments 
grey t o  greenish grey compact sandy c l a y  mixed w i t h  
few l i g h t - g r e y  rock fragments 

dark-grey wet sandy c l a y  w i t h  few rock  fragments 
grey sandy c l a y  and brown mud 

dark-brown compact d r y  sandy c l a y  w i t h  l i g h t - g r e y  
compact d ry  c l a y  i n  l a s t  4 cm, hard t o  penetrate 
g r e y i  sh-brown compact d r y  sandy c l a y  , hard t o  penetrate, 
easy t o  e x t r a c t  from tube 

grey wet c l a y  w i t h  minor rock fragments, hard t o  
penetrate 

greenish-grey wet c l a y  w i t h  rock fragments 
grey wet sandy c l a y  w i t h  minor rock  fragments 

dark-brown wet c l a y  w i t h  few rock fragments 

grey wet sandy c l a y  w i t h  minor brown rock fragments 
brownish grey sandy wet c l a y  w i t h  few minor rock 
fragments 

greenish-grey c lay,  f i r s t  sample b a r r e l  w i t h  rock 
fragments, second w i thou t  

greenish wet c l a y  w i t h  grey rock fragments, second ba r re l  
w i t h  dry, l i g h t - g r e y  c l a y  o r  rock powder a t  bottom 

brownish-grey c lay,  wet, l a s t  cm grey and dry, second 
sample smal ler  o f  same 

as previous, few springs, 
few l a r g e  b locks o f  rock 

as perv 

as prev 

ious, no spr  

ious,  no spr  

i ngs 

i ngs 

as previous, no spr ings 

as previous, spr ings and 
puddles 

as previous, no spr  

as previous, no spr  

as previous, no s p r i  

underbrush, f a i r l y  open, 
creep area 

spruce, l o t s  o f  roo ts ,  
bedrock above hole 



APPENDIX 5 : 1979 OVERBURDEN-DRILLING SAMPLE DESCRIPTIONS CONTINUED 

Sampl e 
Coord. Slope 

E Azimuth Depth 
N I n c l i n a t i o n  m Sample Desc r ip t i on  Te r ra in  

brown c lay,  dry, few rock  fragments except near bottom 1 i t t l e  underbrush 
dark-brown c lay,  dry, few grey rock  fragments near bottom 

greenish-grey and few rus ted  rock fragments up t o  1 cm shrubs, no underbrush, 
bu t  comon ly  1 mm o r  l ess  w i t h  about 25% s i l t y  ma te r ia l  i n  draw about 6 m wide 
greenish-grey s i  1 ty  mate r ia l  w i t h  few greenish rock  
fragments up t o  1 cm, d r y  

rock fragments and sand s i z e  ma te r ia l  i n  both samples, d r y  i n  o r  beside former 
boul d r y  stream bed 

brown and grey c l a y  l a rge  rocks on slope, 
spr ings,  and f l ow ing  watel 

dark-brown c l a y  
few pebbles o f  greenish c h l o r i t i c  rock, we l l  packed i n  many spr ings and la rge  
holder  boulders t o  1 m here and 

there 

brown c lay ,  very wet as previous 

dark-brown c l a y  and granules o f  rock 
grey c l a y  

1 arge boulders 

dark-brown c l a y  and rock fragments, 
minor vo lcan ic  ash 

t rees  and bushes 

medium-greyish-brown w i t h  gabbro? fragments 
same as above 

as previous 

brown c l a y  d i s t i n c t  from grey c lay ,  rock fragments as previous 

medium-brown s i l t ,  dry, w i t h  rock  fragments l igh t -brown s o i l  w i t h  
gopher holes, gabbro 
outcrop nearbv 
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Edmonton, Alta. T6E 1x7 

RECEIVED Aug. 9/79 

ANALYSED Aug. 14/79 

SAMPLE N O  
PPM PPM PPM PPM PPM PPM 
Cu Pb 7, n AE N i  As 

3600E 900N 192 2 6 8 4 0 .1  250 7.0 
910 330 6 8 8 0 0 .1  400 5.5 
920 2 30 5 2 86 0 . 1  275 8 .0  
930 196 2 4 82 0.1 300 9.0 
940 7 nn 14 87 0.1 7 8 5  6 n 
950 8 6 48 5 8 0 .1  165 4.0 
960 136 76 92 0 .1  285 6.5 
970 9 2 10  7 8 0.1 180 6.0 
980 8 8 12 9 6 0 .1  195 9.0 
990 9 7 16 98 0 .1  116 10  

1000 162 78 96 0 .1  220 9.0 
1010 146 58 9 2 0.1 390 10  
1020 94 5 0 88 0.1 170 9.5 
1030 116 22 9 0 0.1 210 9.0 
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ANALYSED Aug. 14/79 
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A6 7 
212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 
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CH EM EX LABS LTD. :ER:;~CO~~: 
604 

043-52597 

a ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 69501 

TO: Hal fe rdah l  & Assoc. Ltd. INVOICE NO. 31865 
Dept. 18  
10509 - 81s t  Ave. RECEIVED A u ~ .  9/79 

Edmonton, Al ta .  
ATTN: 

T6E 1x7 ANALYSED Aug. 14/79 

SAMPLE NO. PPM PPM PPM PPM PPM PPM 
C u  Ph 7.n A N i  A s  

3000E 890N 120 2 7 4 0 . 1  675 4.0 
900 106 2 9 8 0.1 1050 4.0 
910 74 6 114 0 . 1  425 10  
920 62 6 116 0 .1  185 11 
930 - 5 8 R 1 7n n.1 180 11 

940 60 8 102 0 .1  160 2 4 
950 7 0 8 7 6 0 . 1  335 16 
960 15 2 8 6 4 0 .1  255 4.5 
970 114 10  7 8 0.1 200 9.5 
980 3 06 h 8 0 0.1 125 9.5 
990 4 6 4 8 2 0 .1  65 16 

1000 7 4 1 0  8 8 0 .1  9 0 16 
1010 84 6 106 0 .1  16 5 15  
1020 6 8 6 86 0.1 150 20 
1030 87 h 76 0.1 7 30 6 .O 
1040 98 6 84 0 .1  390 10 
1050 6 2 8 94 0.1 175 6.0 
1060 9 6 10  104 0 .1  195 5.0 
1070 78 6 9 8 0 . 1  175 6.0 
1080 7 4 8 8 2 0.1 14 5 7.0 
1090 148 1 8 0 0.1 1050 6.5 
1100 98 4 7 8 0.1 435 7.0 
1110 8 6 4 8 0 0.1 55 11 
1120 86 10  92 0.1 330 6.0 
1130 6 6 6 82 0 .1  245 9.0 
1140 66 4 84 0 .1  630 6.0 

3000E 1150N 8 6 6 8 8 0 .1  295 6.0 
2800E 850N 80 8 8 6 0.1 125 9.5 

860 82 6 100 0 .1  115 11 
870 66 - 6 106 0 .1  9 0 5.5 
880 102 6 9 0 0.1 125 10  
890 7 4 4 8 0 0 .1  100 5.5 
900 78 4 7 6 0.1 14 5 6.0 
910 6 8 4 8 0 0.1 115 8.0 

i 
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CERTIF IED B Y :  .. ... 

CANADIAN TESTING 
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INVOICE NO. 31865 

RECEIVED A u ~ .  9/79 

ANALYSED Aug. 14/79 

SAMPLE NO. PPM 2PM PPM PPM PPM PPM 
Cr I Ph Zn Acr Ni A s  

2800E 980N 62 8 78 0 .1  95 5.5 
990 58 4 6 2 0 .1  6 4 5.5 

1000 86 8 52 0.1 3 4 4.5 
1010 4 8 4 68 0 .1  50 6.0 
11171) -- Q9 L 96 n 1 76 11 

1030 66 6 80 0 .1  7 4 7.5 
1040 7 2 6 8 6 0 .1  8 8 3.0 
1050 76 2 92 0.1 114 12 
1060 66 2 7 0 0.1 156 4.5 
1070 86 d 98 0 - 1  186 9.5 
1080 64 2 90 0 .1  128 11 
1090 122 2 76 0 .1  355 9.0 
1100 66 2 70 0 .1  2 60 7.5 
1110 7 4 2 7 2 0 .1  270 7.0 
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CERTIFICATE OF ANALYSIS CERTIFICATE NO. 49503 

TO: Hal fe rdah l  5 Assoc. Ltd., INVOICE NO. 3 186-5 
Dept. 18 
10509 - 8 1 s t  Ave. RECEIVED August 9 ,  1979 

ATTN-  
Edmonton, Alta.  ANALYSED 

'T6E 1x7 
August 14, 1979 

I . -- 

SAMPLE NO. . 
PPM PPM PPM PPM PPM PPM 
C u Pb Zn Aa N i  A s  

2600E 1020N 5 8 2 78 0 .1  84 6.0 

MEMBER 

CANADIAN TESTING 

ASSOClATlON 

CERTIFIED BY:  ..... . I . . . . . . . . . . . 
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043-52597 
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CERTIFICATE Of ANALYSIS CERTIFICATE NO. 49504 

Halferdahl & Assoc. Ltd., INVOICE NO. 31865 
Dept. 18 
10509 - 81st Ave., RECEIVED August 9, 1979 
Edmonton, Alta. 

ATTN- ANALYSED 
'T6E 1x7 

August 14, 1979 

1 SAMPLE NO. : 
PPM PPM PPM PPM PPM PPM 
Cu Pb Zn Alz. Ni As 

7 44 0 26 2 8 2 0.1 36 9.0  

CERTIF IED B Y :  . 
CANADIAN TESTING 

ASSOCIATION 
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CERTIFICATE OF ANALYSIS CERTIFICATE NO. ~ 9 5 0 5  

SAMPLE NO. : 
PPM PPM PPM PPM PPM PPM 
C u Pb Zn Ag N i  As 

8 220 7 6 4 90 0.1 9 2 9.5 
240 112 1 7 6 0.1 545 9.0 
260 4 6 4 8 2 0 .1  46 10 
280 5 6 2 78 0.1 44 9.5 
300 4 0 4 7 0 n -  1 3 n  9 -  5 
32 0 4 4 4 8 6 0.1 52 10 
340 7 4 4 102 0.1 5 2 11 
360 34 4 94 0.1 52 10 
380 42 4 58 0.1 2 6 7.0 
400 3 6 4 7 4 0.7 7 6 8-1) 
420 64 6 80 0.1 34 11 
440 96 2 80 0.1 108 6.0 
460 44 2 104 0.1 9 8 9.5 
480 7 0 2 84 0.1 7 6 5.5 
500 180 2 76 0 -  1 1 5 7  5 n .- 
520 174 4 88 0.1 184 19 
540 84 2 42 0.1 11 8 7.0 
560 44 4 110 0.1 48 5.0 
580 5 2 2 106 0.1 4 2 9.0 

TO: Hal fe rdah l  & Assoc. Ltd. ,  INVOICE NO. 31865 
Dept 18 
10509 - 8 1 s t  Ave., RECEIVED August 9,  1979 
Edmonton, U t a .  

ATTN: ANALYSED ~ u g u s t  14, 1979 
T6E 1x7 

- 

I 
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CANADIAN TESTING 
CERTIF IED B Y :  

ASSOCIATION 
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APPENDIX 7: CLAIMS ON WHICH WORK WAS PERFORMED 

Name Tag Numbers 

El 3 - 8  
JO 1 - 8  
Sue 1  - 8  
Kat 1  - 8  
Nan 7  - 8  
Den 1  - 6, 8 
Wen 1  - 7 
And 5 - 8  
Jy 1 - 8  

APPENDIX 8: QUALIFICATIONS 

Ren6 Bissonnet te graduated i n  geology from t h e  U n i v e r s i t y  o f  

Quebec i n  Montreal and obta ined an M.Sc. a l so  i n  geology from the  U n i v e r s i t y  

o f  Ottawa. He has had experience as a  p r a c t i s i n g  g e o l o g i s t  s ince  1973 

i n c l u d i n g  summer f i e l d  work and re1  a ted  compi 1  ation, and o f f i c e  work. This  

work has inc luded geo log ica l  mapping and sampling, geochemical surveys, 

1  i t h o l o g i c a l  logg ing  o f  core, and f i e l d  superv is ion  o f  d r i  11 ing .  H is  work 

on the  Bur p roper ty  i n  1978 and 1979 was under the  d i r e c t i o n  o f  L.B. 

Ha l fe rdah l ,  Ph.D., P. Eng. 

W .  G. Powel 1  graduated i n  geol ogi  ca l  engi nee r i  ng f rom Queen ' s  

U n i v e r s i t y  i n  1974, and was employed on a  f u l l - t i m e  basis  by Ha l fe rdah l  & 

Associates Ltd. f rom 1974 t o  1976. H is  work dur ing  t h i s  pe r iod  i nc luded  

geol og i  c a l  mapping and sampl i ng , geochemical surveys, f i  e l  d  superv is ion  

o f  d r i l l i n g , a n d  o f f i c e  s tud ies .  H is  work on the  Bur p rope r t y  i n  1978 was 

under the  d i r e c t i o n  of L.B. Ha l fe rdah l  , Ph.D., P. Eng. 

L.B. Hal f e rdah l  obta ined degrees i n  geo log ica l  engineer ing and 

geology from Queen's U n i v e r s i t y  and the  John Hopkins U n i v e r s i t y .  He has 

had more than 25 years '  experience as a  p r a c t i s i n g  engineer and g e o l o g i s t  

i n  research and min ing exp lo ra t i on  i n c l  ud i  ng consul ti ng s ince  1969. 

HALfZRDAIJL  & ASSOCIATES LTD. 



APPENDIX 9: FIELD AND OFFICE PERSONNEL 

F i  e l  d 

R. J. Bissonnette,Geologist  
12743 - 86 S t r e e t  
Edmonton, A1 b e r t a  
T5E 3A7 

G.M. Ha l f e rdah l ,  Ass i s tan t  
11539 - 73 Avenue 
Edmonton, A1 b e r t a  
T6G 0E2 

L.B. Ha l fe rdah l  . Enqineer 
11539 - 73 Avenue 
Edmonton, A1 b e r t a  
T6G 0E2 

W.G. Powel l ,  Geo log is t  
#206, 10620 - 79 Avenue 
Edmonton, A1 b e r t a  
T6E IS1 

C.M.H. Russel 1. Ass i s tan t  
250 Westridge Road 
Edmonton, A1 b e r t a  
T5T 1C1 

J.S.H. Sefton, Ass i s tan t  
#102, 10505 - 78 Avenue 
Edmonton, A1 b e r t a  
T6E 1P3 

O f f i c e  

R. J. B issonnet te,  Geo log is t  
address above 

L.B. Hal f e rdah l  , Engineer 
address above 

W.D.K. McGuire, Draftsman 
12743 - 86 S t r e e t  
Edmonton, A lbe r ta  

7 days i n  August and September 1978 
30 days i n  J u l y  and August 1979 

7 days i n  August and September 1978 

6 days i n  Ausust and September 1978 
14 days i n  J u l y  and August 1979 

7 days i n  August and September 1978 

30 days i n  J u l y  and Ausust 1979 

7 days i n  August and September 1978 

18 days i n  June and August 1979 

7 days i n  August 1979 

160 hrs  i n  November 1978, June, J u l y  and 
August 1979 



FIELD EXPENSES 1378 08 29 - 1978 09 03  

' '~:-: '~n.,el 
- - -- 

i : .  F, i sso , ,ne t te ,  g e o l o g i s t  7 days @ $150.00 $1 050.00 
G .  HaY'erdahl, a s s i s t a n t  7 days @ 65.00 455.00 
L.  Kal f e d a h 1  , geo log ica l  e n g i n e e r  6 days @ $300.00 1500.00 
N. Peel l , g e o l o g i s t  7 days @ 150.00 1050.00 
3. S e f t o n ,  a s s i s t a n t  7 days @ 95.00 665.00 - ---- - 

Food $8.15/day x 34 man-days 

T ranspo r t a t i on  - 4 x 4 t r u c k  r e n t a l  and gas  

AnaAses  and Assays - 
409 samples prepared  and ana lyzed  f o r  Ag, C u ,  Pb, Z n ,  

412 samples ana lyzed  f o r  As 8 $2.50 
196 h m u s  samples ana lyzed  f o r  Au @ $5.00 

39 s o i  l 5 xnples  ana lyzed  f o r  Au @ $4.00 
37 a s says  f o r  gold @ $5.00 

3 a s s a y s  f o r  copper  @ $4.50 
1 a s say  f o r  l e a d  8 $5.50 
1 a s say  f o r  z i n c  @ $5.50 

FIELD EXPENSES 1979 07 10 - 

Perssonel  - 
R .  B i s sonnne t t e ,  g e o l o g i s t  30 days @ $150.00 
L. Hal f e r d a h l  , geo log ica l  e n g i n e e r  14 days 

@ $300.00 
C.  R u s s e l l ,  a s s i s t a n t  & d r i l l e r  30 days @ $60.00 

Food and Accommodation $8.76/day x 74 man-days 

T r a n y o r a i i  on - - - 
4 x 4 t ruck  r e n t a l ,  g a s ,  o i l ,  r e p a i r s  
Air cargo  on d r i  11 i ng equi  pment 
Express on samples 

Supp l i e s  o i l  f o r  d r i l l  

Equipvent Rental 
~ a ~ n e - t % m e  t e  r 
Cobra d r i l l  
Overburden rods ,  b i t s ,  a d a p t e r s ,  j a c k ,  ho lde r  

Analyses and Assays 
280 samples prepared  and ana lyzed  f o r  Cu, Pb, Z n ,  

Ag, Ni, As @ $7.05 
280 samples ana lyzed  f o r  A u  @ $5.00 

38 a s says  f o r  go ld  @ $8.00 



R .  E issor ,  e t t e ,  g e o l o g i s t  18 dzys @$150 $ 2790.00 
L. i i a l  feu :ah l ,  g e o l o g i c a l  c-!lgi i l se r  7 days @ $300 2100.00 
W .  McGuir ,draftsrr!an 160 hrs ?$I0 1600.00 
J .  Sef ton  a s s i s t a n t  8 days @ $95 760.00 

$71 60.00 

Suppl  i e s  -- .. - - 

Contour  maps 
Cronars , sep ias ,  w o r k i n g  p r i n t s  

Typ ing  , r t ~ p r o d u c t i o n ,  assembly 448.00 
-- 

$8724.68 

1978 F i e l d  -- - T o t a l  

BREAKDOWN OF EXPENSES BETWEEN OVERBURDEN DRILLING 
AND GEOLOGICAL AND RELATED WORK 

Overburden Geo log i ca l  , Geochemi c a l  , 
D r i l l i n g  - and Geophysical  Work 

1979 F i e l d  

Personnel  
Food and Accommodation 
T r a n s p o r t a t i o n  
S u p p l i e s  
Equipment Ren ta l  
Analyses and Assays 

Repor t  P r e p a r a t i o n  - 
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A L A S K A  / 
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BUR PROPERTY * 

F i a .  1 Location M ~ D .  Bur Pro~ertv. Yukon Territorv 
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