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SECTION 1.0  INTRODUCTION 

Exploration of the  Bur property including most of the  182 new claims 

staked i n  September and November, 1982 continued during the  period June 28 t o  

August 31, 1983 with a five-person crew. This work consisted mostly of a 

magnetometer survey, the  co l l ec t ion  and analyses of 583 geochemical so i l  samples, 

the col lec t ion of 38 panned concentrates from which heavy minerals were analyzed, 

and the c lear ing of s l i d e s  from the  road through par t  of the canyon of 

Tatarnagouche Creek. This repor t  descr ibes  these  explorat ions.  As t he  previous 

work by others  on the  or ig inal  claims has been reviewed in previous assessment 

repor t s ,  only previous work on the  newer claims i s  reviewed here. 

Topographic maps a t  a sca le  of 1:5000 with a 10-m contour in terval  were 

prepared photogrammetrically t o  cover the  claims staked in 1982, and served a s  

base maps. Access t o  the  va l l ey  of Burwash and Tatamagouche Creeks was by a four-  

wheel-drive vehic le ;  access along the  Duke River road and t o  some of t he  winter 

roads branching from i t  was by an a l l - t e r r a i n  cycle.  Helicopters were used t o  

posit ion and r e t r i e v e  a f l y  camp on the  Burwash Uplands. Accommodation f o r  the  

crew was i n  a temporary camp i n  the  val ley  of Burwash Creek. 

Many of the  t r i b u t a r i e s  of Burwash and Tatamagouche Creeks and the  

Duke River have not been formally named. For convenience some of these  

t r i b u t a r i e s  o r  p u p s  have been given informal names. Similar ly ,  the  mountain 

between Burwash and Tatamagouche Creeks i s  here termed Tatamagouche Mountain, 

and the  prominent h i l l  on the  Burwash Uplands between Burwash Creek and 

Amphitheatre Mountain i s  termed Hill 90. 

SECTION 2.0 SUMMARY OF RESULTS AND RECOMMENDATIONS 

2.1 Summary 

1.  Soil samples on the one geochemical l i n e  run near Johnson Creek a t  the  

west end of the  Bur property contain gold concentrat ions ranging from 

10 t o  255 ppb. Most a r e  coincident  with anomalous copper and molybdenum 

concentrat ions.  Nearby outcrops a r e  t u f f s ,  some of which contain 

disseminated chalcopyr i te  and molybdenite and u p  t o  0.04 oz/ton gold. 

These t u f f s  have been intruded by l a t i t e  porphyry which i s  l o c a l l y  

mineralized with chalcopyr i te  and molybdenite. The showing was d r i l l e d  

in 1970 by Imperial Oil Enterprises L t d .  and found t o  contain uneconomic 

concentrat ions of copper and molybdenum, but the  core was not assayed 

f o r  go1 d. 
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A geochemical so i l  survey of an area a t  the  top of Tatamagouche Mountain 

a t  t he  head of Kat Creek detected sub t l e  discontinuous anomalous 

concentrat ions of nickel , copper, z inc ,  1 ead, gold,  and molybdenum i n  

an area  pa r t l y  covered by glacia l  t i l l  and slump and creep mater ia l ,  

and sub jec t  fo  a c t i ve  mechanical erosion r a the r  than chemical weathering. 

The bedrock under most of t he  anomalies appears t o  be t u f f s  

s t r a t i g r a p h i c a l l y  100 t o  200 m below a d i s t i n c t i v e  un i t  of chert-granule 

limestone, which appears t o  be a su i t ab l e  mappable un i t  t o  mark the  base 

of the  Hasen Creek Formation. 

The s i l l  of magnetitic pe r i do t i t e  within the  Sta t ion Creek Formation on 

Tatamagouche Mountain i s  now roughly estimated t o  be 800 t o  900 m th ick  

o r  possibly more, considerably th icker  than previously suggested. 

Coincident anomalous gold, molybdenum, and zinc concentrat ions were found 

in one sample of humus on the  one l i n e  of geochemical so i l  samples run on 

the  Burwash Uplands about midway between Burwash Creek and Duke River. 

The contact  of t he  Cretaceous granodior i te  which in t rudes  s t r a t a  of the  

Permian Skolai Group and Permo-Triassic u l t r aba s i c  rocks has been t raced,  

not everywhere with ce r t a i n ty ,  across the  southern par t  of the  Bur 

property on the  Burwash Uplands, which a r e  almost devoid of outcrops, 

by means of magnetometer p ro f i l e s  spaced 400 t o  500 m apar t .  The highest 

magnetic readings of more than 66 000 gammas a r e  probably caused by 

outcrops of magneti t ic  pe r ido t i t e .  

Highly anomalous gold concentrat ions were found in heavy minerals from 

panned concentrates in the  lowest 900 m on Frying Pan Creek, which dra ins  

i n to  Duke River. Similar  and lower anomalous gold concentrat ions were 

found i n  th ree  widely separated samples of heavy minerals on Thir ty  Pup. 

2 .2  Recommendations 

1. Relog and assay f o r  gold,  i f  possible,  se lec ted par t s  of the  core from 

the  holes d r i l l e d  by Imperial Oil in 1970. 

2.  Follow up t he  anomalous gold concentrat ions in Frying Pan Creek and Thir ty  

Pup by addi t ional  heavy mineral and so i l  sampl ing. 

3. Trench and s t r i p  the  areas  w i t h  anomalous concentrat ions of gold and 

other  metals  near Johnson Creek, on Tatamagouche Mountain, and i f  s lopes 

wil l  permit near d r i l l h o l e  81-5.. 

4. I f  warranted from the  trenching,  d r i l l  one o r  more holes a t  Johnson Creek, 

on Tatamagouche Mountain, and near d r i l l h o l e  81-5 above Tatamagouche Creek 

5. Check t he  p e r i d o t i t e  s i l l  on Tatamagouche Mountain f o r  the  sources of 

platinum which has been recovered a s  a small percentage of the  precious 

metals i n  t h e  s l u i ce s  of placer miners along Burwash Creek. 
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SECTION 3 .0  PROPERTY 

The B u r  p roper ty  now c o n s i s t s  of more than 300 quar tz  mineral 

c laims along both s i d e s  of Burwash Creek extending from Duke River t o  beyond 

Tatamagouche Creek in  t h e  Whitehorse Mining D i s t r i c t  (F ig .  1 .2  and 8 . 3 ) ,  but 

only t h e  132 c la ims  t o  which t h e  work repor ted  here i s  t o  be appl ied  a r e  

1 i s t e d  below. 

Claim 

J y  23 
/KAT 9,  11 
/KAT 13-14 
* K A T  17-19 
, KAT 21 
/KAT 23-24 
-JY 57-70 
&AT 41 -42 
-SUE 11 
/EL 11-12 
/ E L  13-20 
,EL 21 -22 

. E L  23-28 
/JAN 19-30 
d A N  43-48 
/JAN 49-52 
/JAN 59-66 
'JAN 69-72 
'JAN 77-80 

/ E L  29 
/EL 30 
, E L  31 -32 
.EL 33-40 
1 EL 41 -42 
/ E L  43-50 
/ E L  51 -52 
/ EL 53 
/ E L  54-76 

Grant Number 

YA 51139 
YA 51 141 , -43 
YA 51145-46 
YA 51 149-51 
YA 51 153 
YA 511 55-56 
YA 75153-66 
YA 751 83-84 
YA 75195 
YA 75205-06 
YA 75207-14 
YA 75215-16 
YA 75217-22 
YA 75233-44 
YA 75257-62 
YA 75385-88 
YA 75389-96 
YA 75397-400 
YA 75405-08 
YA 75409 
YA 7541 0 
YA 7541 1-12 
YA 75413-20 
YA 75421 -22 
YA 75423-30 
YA 75431 -32 
YA 75433 
YA 75434-56 

Record Date 

1980 08 13  
1980 08 13 
1980 08 13  
1980 08 13  
1980 08 13 
1980 08 13  
1982 1 0  18  
1982 1 0  18 
1982 10  18 
1982 1 0  18  
1982 1 0  18  
1982 1 0  18  
1982 10  18 
1982 1 0  18  
1982 1 0  18  
1982 12 13  
1982 12 1 3  
1982 12 13 
1982 12 13 
1982 12  13  
1982 12 13 
1982 12 13  
1982 12 13  
1982 12 13  
1982 12 13 
1982 12 13  
1982 12 13 
1982 12 13 

Expected Expiry Date 

1985 04 1 6  
1985 04 16  
1986 04 16  
1985 04 16 
1985 04 16  
1985 04 1 6  
1986 10  1 8  
1986 10  18  
1986 10  18 
1985 1 0  18  
1986 10  18  
1985 10  1 8  
1986 1 0  18  
1986 1 0  18  
1986 1 0  18  
1986 12 13  
1986 12 13 
1985 12 13  
1985 12 13  
1985 12 13  
1986 12 13 
1985 12 13  
1986 12 13  
1985 12 13  
1986 12 13 
1985 12 1 3  
1986 12 13 
1985 12 13  

The recorded holder of t h e s e  c la ims  i s  Laurence B. Halferdahl f o r  

whom t h e  work descr ibed  in  this r e p o r t  was conducted. On i t s  approval ,  t h i s  
work i s  expected t o  extend t h e  expi ry  d a t e s  of t h e s e  c la ims  t o  those  l i s t e d  

above. 

For assessment work purposes, t h e  work repor ted  here inc luding  

t h e  topographic mapping was performed on t h e  c la ims  l i s t e d  on t h e  fol lowing 

page. Some work was performed on o t h e r  claims.  
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EL 3 
EL 5-6 
JO 8 
D E N  4 
D E N  6 
W E N  7 
JY 9-10 
JY 12 
KAT 15-16 
KAT 20 
KAT 22 

JY 51 
SUE 9-10 
JY 58 
SUE 11 
EL 11-28 
Jan 9-48 
JAN 49-52 
JAN 59-66 
JAN 69-80 
EL 29-76 

SECTION 4.0 GEOGRAPHIC SETTING 

4.1 Location 

The B u r  property i s  i n  southwestern Yukon a few kilometres 

northeast of Kluane National Park. I t  extends almost from the  headwaters 

of Tatamagouche Creek, across  Burwash Creek, and the  Burwash Uplands some 

14% km t o  Duke River. I t  averages about 3% km wide. 

4.2 Access 

From Whitehorse, the  B u r  property may be reached by dr iving about 

300 km northwesterly along the  Alaska Highway. From the  Alaska Highway three  

roads branch off  t o  reach d i f f e r en t  par t s  of the  property. The f i r s t  near 

Mile 1099 1 eaves the  Alaska Highway just past the  Duke River bridge and 

continues along the  west s ide  of Duke River a s  f a r  a s  a point opposite the  

mouth of Squirrel Creek. The f i r s t  2 km o r  so a r e  generally passable f o r  

ordinary vehicles but the  next s t r e t ch  of about 4 km was only passable t o  

tracked o r  s imilar  vehicles in the summer of 1983. When frozen i n  November 

1982 i t  was passable fo r  a %-ton truck without four-wheel dr ive .  The l a s t  

kilometre o r  so along a f l a t  beside Duke River i s  e a s i l y  driveable.  The ea s t  

end of t he  Bur property i s  access ible  from the  Duke River road by means of 

winter roads: one about 1 km up Bea Creek and another with a few branches 

continues a few kilometres up the  west s ide  of the  Duke River pas t  Frying 

Pan Creek onto t he  southeast  par t  of the  property and extends t o  placer claims 

on Granite Creek. 

The second road t o  the  Bur property s t a r t s  a t  Mile 1104 on the  

Alaska Highway and follows u p  Burwash Creek f o r  a t  l e a s t  20 km t o  a point 

j u s t  above t he  upper canyon and even beyond t o  the  boundary of Kluane National 

Park. This i s  a very rough road passable under favorable condit ions f o r  an 

--- 
H A L F E R D A H L  & ASSOCIATES LTD. 



B R I T I S H  

C O L U M B I A  EDMONTON 



Bur  P r o p e r t y  .......... iEs8 

BUR PROPERTY 

HALFERDAHL & ASSOCIATES LTD. 
EDI.'iONTON, ALBERTA 

F i g .  1.2 Index Map 

BURWASH AND TATAMAGOUCHE CREEKS, Y.T. 

0 5 10 15 20 
H W I  I I 4 

- O the r  P r o p e r t i e s  . . . . . . 

- - 

Kilometres 
SCALE: 1:250 000 



ordinary vehicle, b u t  better with a four-wheel-drive vehicle. Parts of i t  in 

the lower canyon and the middle canyon jus t  below the mouth of Tatamagouche 

Creek were subject to  washouts or sl  ides or both during the summer of 1983. 

A branch from t h i s  road leads through the canyon of Tatamagouche Creek and 

continues u p  the valley of Tatamagouche Creek across a pass to the headwaters 

of Quill Creek to  connect with the third road which leaves the Alaska Highway 

a t  Mile 1112 and runs u p  Qui l l  Creek. The branch road was partly washed out 

and partly covered by s l ides  in Tatamagouche Canyon in the summer of 

1983 b u t  for  part  of the season was the only and best way into Burwash Creek 

above the lower canyon. The part of th i s  road above Tatamagouche Canyon 

crosses Tatamagouche Creek a t  l eas t  12 times. Across the pass on the Quill 

Creek s ide,  i t  a lso crosses the creek numerous times and i s  r ight  in the 

creek bed for short stretches.  

4.3 Infrastructure 

Burwash Landing a t  Mile 1093 on the Alaska Highway i s  the closest  

settlement. I t s  population i s  about 70 natives b u t  seasonally may include 

as many as 10 o r  15 non-natives excluding tou r i s t s  and t ransients .  I t  has 

an a i r s t r i p  about 2000 m long and a weather of f ice  s taffed by Ministry of 

Transport personnel. Accommodation i s  available in a lodge a t  Burwash Landing, 

as well as  a t  Kluane Wilderness Village a t  Mile 1118 and a t  Destruction Bay 

a t  Mile 1083. Both of these l a t t e r  places have gasoline s tat ions with 

mechanics; limited groceries and helicopter fuel are  also available a t  

Destruction Bay. The closest  town i s  Haines Junction a t  Mile 1016 Alaska 

Highway; some supplies are  available there,  b u t  a wider selection of groceries 

and other equipment i s  available in Whitehorse. 

Mill buildings a t  Mile 1112 from the former Wellgreen mine appear 

to  be in good shape, b u t  we understand tha t  the milling equipment was removed 

some years ago. 

Ins ta l la t ions  for the proposed Alaska Highway gas pipeline have 

been constructed a t  Mile 11 05. A small -diameter gas pipel ine already runs 

along the Alaska Highway. 

4.4 Topography 

Elevations on the Bur property range from 860 m a t  the lowest point 

on Duke River, to 1035 m a t  the lowest point on Burwash Creek, and t o  about 

1960 m a t  the highest point on the west end of Tatamagouche Mountain near the 

HALFERDAHL 6 ASSOCIATES LTD. 



west end of the property. The Burwash Uplands are  a t  elevations between 

1250 and 1400 m, mostly above timberline. The property i s  crossed by the 

major valleys of Burwash Creek and i t s  t r ibutary  Tatamagouche Creek and 

bounded a t  i t s  southeast end by the major valley of Duke River. These 

valleys a re  200 to 250 m deep. Smaller creeks have incised minor valleys. 

Valley slopes range from local ly  precipitous as  in the canyons on Burwash 

and Tatamagouche Creeks to  steep and moderate elsewhere. Away from the 

major valleys and except for  par ts  of Tatamagouche Mountain, slopes of the 

upland areas a re  moderate to  gentle with the l a t t e r  on much of the Burwash 

Uplands. Tree1 ine 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 resulted in some spruce t rees  large enough 

to provide mine timbers. Above t r ee l ine ,  the ground i s  covered with moss, 

grass,  and low bushes, with extensive swampy areas on the Burwash Uplands. 

4.5 Water 

Both Burwash and Tatamagouche Creeks and Duke River can provide 

adequate water for  mining and milling. Burwash Creek i s  fed by Burwash 

Glacier and i s  subject t o  rapid r i ses .  

Investigations are  required to  determine whether the Kluane River 

with the vast natural reservoir of Kluane Lake would be sui table  for  hydro 

power. I t s  location in the Shakwak Trench, which contains the Denali Fault, 

may prevent such use. 

4 .6  Climate 

The Bur property has an Arctic climate with pleasant summer 

temperatures of u p  t o  20' t o  2 5 ' ~  and winter temperatures down to  -40°c 

or lower. Being in the shadow of the St.  Elias Mountains, the property 

has variable rainfal l  with some years being very wet and others comparatively 

dry. Snowfall except on the higher mountains i s  generally l i gh t .  Except 

on the higher mountains, the ground i s  generally f r ee  of snow from l a t e  

May to l a t e  September, b u t  snow can f a l l  in any month. 

Except along the lower parts of south-facing valley slopes, the 

property i s  underlain by permafrost a t  depths greater than the few tens 

of centimetres reached by the summer thaw. Diamond d r i l l i n g ,  however, has 
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indicated t h a t  the  temperature of t h i s  permafrost i s  not much below freezing.  

I t  has not been recorded from depths g rea te r  than 60 m. 

SECTION 5.0 PREVIOUS EXPLORATION 

Much of the  previous explorat ion f o r  t he  Bur property was 

reviewed in a previous repor t  (Bissonnette and Halferdahl , 1979). With 

addit ional  claims added t o  the or ig inal  Bur property,  a summary of ear l  i e r  

work by o thers  on two proper t ies  now pa r t l y  included in the  Bur property 

i s  included here. Review of placer explorat ion and mining a r e  beyond the  

scope of t h i s  repor t .  

5.1 Former Cork Claims 

Twelve Cork claims were i n i t i a l l y  staked i n  1966 following a 

regional geochemical stream sediment survey which detected anomalous copper 

concentrat ions in Johnson Creek. In 1967, addi t ional  claims were staked,  

and 12 claims were geological ly  mapped on a topographic base map a t  a sca le  

of 1 inch = 400 f e e t  with 50-foot contours. S ix  magnetometer p ro f i l e s  

t o t a l l i n g  27 700 f e e t  were surveyed, and 234 so i l  samples col lec ted a t  

in te rva l s  of 100 f e e t  on par t s  of the  same s i x  l i n e s  surveyed magnetically. 

All the  so i l  samples were analyzed f o r  cold ex t rac tab le  metals and se lected 

samples f o r  copper by the Holman method. Copper anomalies on th ree  l i n e s  

coincided roughly with the  magnetic anomalies. The magnetometer survey 

served as  an a id  in geological mapping. Copper mineralizat ion i s  present 

in a l a t i t e  porphyry and in adjoining Permian rocks on the  south limb of 

an ea s t e r l y  trending syncline.  

Later in 1967, seven induced polar iza t ion and r e s i s t i v i t y  p ro f i l e s  

t o t a l1  ing 7.1 miles were r u n  on 12 Cork claims. Several anomalies were found, 

but the  surveyed l i n e s  were too widely spaced f o r  r e l i a b l e  cor re la t ion  from 

1 ine t o  1 ine ,  a1 though two zones appeared t o  be a1 igned on some 1 ines.  

In 1969, a rough road was constructed t o  the  property, 22 claims 

were mapped geological ly  a t  a s ca l e  of 1 inch = 200 f e e t ,  and 341 samples 

were col lec ted from outcrops some of which were blasted.  Both grab samples 

and chips from measured lengths were taken. The bes t  average values were 

0.22 per cent  copper and 0.010% MoS2. Only small proportions of the  samples 

were assayed f o r  lead,  z inc ,  gold, s i l v e r ,  tungsten,  and nickel .  The r e s u l t s  
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f o r  these  s ix  metal s were considered economically uninteres t ing.  Oddy (1 969) 

considered the  mineralizat ion t o  be of t he  porphyry-copper type. 

In 1970, e igh t  diamond d r i l l h o l e s  t o t a l l i n g  2641 f e e t  were d r i l l e d  

on the  Cork claims w i t h  the  bestgradesbelow 0.20 per cent  copper and 

cons i s ten t ly  l e s s  than 0.01 per cent  MoS2. The core  was not assayed f o r  

other metals. The mineralizat ion was reported t o  cons i s t  of f ine-grained,  

f i ne ly  disseminated py r i t e ,  chalcopyr i te ,  and molybdenite re1 ated t o  weak 

b u t  pervasive hydrothermal a l t e r a t i o n  associated with l a t i t e  porphyry, which 

i s  present in i r r egu l a r  small bodies. Also in 1970, 181 so i l  samples, spaced 

a t  200-foot i n t e rva l s  and col lec ted on 10 1 ines 400 f e e t  a p a r t ,  showed 

moderate areas  anomalous in copper and molybdenum, and several small e r  areas  

possibly anomalous in one o r  more of lead,  z inc ,  s i l v e r ,  a r sen ic ,  and nickel .  

The Cork claims lapsed in 1978 or  1979, were pa r t l y  restaked by 

others  in 1979 and subsequently lapsed again in 1980. 

5.2 Former Teck Claims 

The 48 Teck claims were staked in 1954 t o  cover an area of 

pe r i do t i t e  about 6% km u p  Duke River from the  Alaska Highway. The claims 

s t radd le  Duke River w i t h  about three-quar ters  on the  west s ide .  They were 

staked f o r  t h e i r  potential  f o r  nickel and copper. The few outcrops on the  

property were mapped geological ly  a t  a sca le  of 1 inch = 400 f e e t .  

Magnetometer l i n e s  t o t a l l i n g  8 .0  miles were run on l i n e s  400 f e e t  apar t  with 

readings a t  i n t e rva l s  of 100 f e e t .  Most of the  magnetometer l i n e s  were on 

the ea s t  s i de  of Duke River. All 48 claims were covered by an electromagnetic 

survey t o t a l l i n g  52.2 miles on l i n e s  400 f e e t  apar t .  No anomalies were found 

and the claims lapsed a f t e r  two o r  t h r ee  years.  

SECTION 6.0 GEOLOGY OF THE PROPERTY 

Most of the  work on the Bur property in 1983 consisted of a 

magnetometer survey, geochemical sampling, and heavy mineral sampling. Hence, 

only a br ief  review of the  geology i s  given here. 

6.1 Strat igraphy 

A s t r a t i g r aph i c  column f o r  the  Burwash Creek area i s  i n  Table 6.1. 

Of the  un i t s  in i t ,  only s t r a t a  of t he  Paleocene S t .  Clare and Amphitheatre 

Formations have not been observed on the  Bur property. Deta i ls  on these  and 
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TABLE 6.1 STRATIGRAPHIC COLUMN FOR THE BURWASH CREEK AREA 
(mod i f ied  a f t e r  M u l l e r ,  1967; Smith and MacKevett, 1970; 

Read and Monger, 1976) 

Per iod  
Epoch L i t h o l o g y  

Format i o n  
Member 

T e r t i a r y  
Pal eocene LATITE, p o r p h y r i t i c  

I n t r u s i v e  Contact  

S t .  C la re  BASALT and ANDESITE, red-brown; massive o r  v e s i c u l a r  
agglomerate,  b recc ia ,  t u f f  

Paleocene o r  Eocene 
Amphi theat re  SANDSTONE, sand, conglomerate,  g rave l  , shal  e, coa l  

Angular  Unconformity 

Cretaceous and L a t e r  GRANITE, a l a s k i t e ,  g r a n o d i o r i t e ,  d i o r i t e ,  r e l a t e d  
o r  Ea r l  i e r  h y b r i d  r o c k s  

I n t r u s i v e  Contact  

Upper T r i a s s i c  
? LIMESTONE and SHALE, thin-bedded, da rk  t o  b l a c k  

C'hi t i s t o n e  LIMESTONE, massive 

N i  k o l a i  BASALT, p u r p l e  and dark-green, amygdalo ida l ;  m inor  
in te rbedded 1  imestone; conglomerate 

D i  sconformi  t y  

Permian-Tr iass ic  INTRUSIONS, bas i c  and u l  t r a b a s i c  
f e l dspa r  porphyry  

I n t r u s i v e  Contact  

Lower Permian 
S k o l a i  Group 

Hasen Creek CHERT, thin-bedded; a r g i l l  i t e ,  1  imestone, che r t - g ranu l  e  
1  imestone 

S t a t i o n  Creek 

V o l c a n i c l a s t i c  TUFFS and AGGLOMERATES; CARBONATE, f i ne -g ra ined  
rus t y -wea the r i ng  a n k e r i t e  o r  s i d e r i t e ,  and 
ARGILLITE and sha le  

Vo lcan ic  Flow VOLCANICS, i n t e r m e d i a t e  t o  bas i c  

Rust TUFFS and AGGLOMERATES u n d e r l a i n  by CARBONATE, 
f i n e - g r a i n e d  rus t y -wea the r i ng  a n k e r i t e ,  s i d e r i t e ,  
do lomi te? ,  and l imes tone ,  i n  p a r t  s i l i c e o u s  and 
a r g i l l a c e o u s  
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the other uni ts  in Table 6.1 a re  available in some of the reports l i s t ed  in 

the references, as only selected aspects of s t rat igraphic correlations are  

included here. 

In our previous reports on the Bur property, we have attempted to  

adapt the stratigraphy of the Skolai Group established by Smith and MacKevett 

(1 970) for the McCarthy Quadrangl e in Alaska some 200 km west of the Bur 

property. However, correlating formations of volcanic flows and t u f f s  over 

such a distance i s  d i f f i c u l t ,  because unlike the blanket-like occurrence of 

most formations of sedimentary rocks, lava flows erupt from volcanoes which 

are essent ial ly  point sources or from f issures  which are  elongated sources. 

Further, there i s  no requirement for  a l l  volcanoes within a sizeable area to  

erupt a t  the same time. In sp i t e  of these circumstances we have used Smith's 

and MacKevett's stratigraphy for  the Bur property with only minor modifications. 

6.1.1 Station Creek Formation 

We have retained our previous correlation of the lavas a t  and 

surrounding the middle canyon of Burwash Creek with the Volcanic Flow Member 

of the Station Creek Formation, b u t  note tha t  i t s  minimum thickness of 100 m 

there i s  considerably l e s s  than the minimum of 1200 m fo r  the Volcanic Flow 

Member a t  i t s  type section near McCarthy. Further, i t  thins even more 

far ther  u p  Burwash Creek near the t r a i l e r  camp, where thicknesses of only 

about 25 o r  30 m have been mapped on both sides of the valley of Burwash Creek. 

Near McCarthy the base of the Volcanic Flow Member i s  not exposed, 

whereas along Burwash Creek downstream from the t r a i l e r  camp, a minimum 

thickness of 70 or 80 m of f ine-  to  very f ine  grained l ight -  to  dark-grey 

sil iceous to  argillaceous ankeri t ic  sediments including a few beds of grey- 

weathering argillaceous limestone form prominent rusty c l i f f s .  Similar 
s t r a t a  have been mapped below the Volcanic Flow Member jus t  below the middle 

canyon on Burwash Creek. We have designated these s t r a t a  as the Rust Member 

o f ' t h e  Station Creek Formation. I t s  base i s  not exposed. 

Overlying the Volcanic Flow Member a t  one point in and above the 

canyon of Tatamagouche Creek i s  a thickness of about 290 to 300 m of 

agglomerates, t u f f s  of several kinds, black a rg i l l  i t e s ,  1 imestones, and possibly 

thin flows, a l l  below a peridot i te  s i l l .  The lower 153 m of t h i s  uni t  forms 

prominent rusty c l i f f s  with the rus t  being caused by the oxidation of sparse 

I 
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t o  10 per cent o r  more f i n e l y  disemminated pyrrhot i te .  A t  one place a bomb 

of almost massive pyrrhot i te  w i t h  minor chalcopyri te ,  about 1 m in  s i z e  was 

observed. The par t  of t h i s  u n i t  above t he  c l i f f s  has been penetrated i n  

d r i l l h o l e s  and appears s imilar  except f o r  a gabbroic-looking t u f f  about 60 m 
th ick carrying u p  t o  1 or  2 per cent  red-brown mica j u s t  below the  per ido t i t e .  

From 6 t o  15 m below the  red-mica t u f f  i s  an 18 t o  20 m l ayer  dominantly of 

l ight-grey glassy t u f f  here termed vitrophyric.  The par t  of t h i s  u n i t  in the 

rus ty  c l i f f s  was o r ig ina l l y  designated the  Volcaniclat ic Member of the  Station 

Creek Formation, and l a t e r  a l l  the s t r a t a  below the  pe r ido t i t e  s i l l ,  with the s i l l  

separating the Sta t ion Creek Formation from the  overlying Hasen Creek Formation. 

Further observations, however, have revealed t u f f s  and a r g i l l i t e s ,  and 

possibly r e l a t i ve ly  th in  basic t o  intermediate volcanic flows s t r a t i g r aph i ca l l y  

overlying the  pe r ido t i t e  s i l l ,  with some of the  f i r s t  two being s imi la r  t o  

the  s t r a t a  below the  s i l l .  Hence the  pe r ido t i t e  s i l l  does not appear t o  

separate the Sta t ion Creek and Hasen Creek Formations s a t i s f a c t o r i l y .  Instead 

i t  i s  now proposed t o  place the  top of the  Sta t ion Creek Formation just 

below a mappable un i t  of chert-granule limestone roughly estimated t o  be 

about 400 t o  500 m s t r a t i g r aph i ca l l y  above the  pe r ido t i t e  s i l l  on Tatamagouche 

Mountain. 

The rocks mapped a s  skarn by Oddy (1969) along Johnson Creek 

ac tua l ly  appear t o  be t u f f s  somewhat resembling those f a r t h e r  e a s t  near the 

top of Tatamagouche Mountain. Some contain disseminated chalcopyri te ,  

molybdenite, a s  well as  abundant pyr i te .  

6.1.2 Hasen Creek Formation 

In a previous repor t  (Nelson, 1981 ) the  Hasen Creek Formation was 

divided in to  a Transit ion Member and a Main Member. However, i f  the  base of 

the  Hasen Creek Formation i s  now placed a t  the  bottom of the  mappable chert-  

granule limestone, then a l l  o r  most of the  Transit ion Member will  be in the 

Sta t ion Creek Formation. Although t u f f s  a r e  present above the chert-granule 

limestone, i t  appears t o  be a d i s t i n c t i v e  marker horizon. Where exposed 

on Tatamagouche Mountain, two limestone layers  a r e  present each perhaps 

10 m th ick separated by 20 m of sandy t u f f ,  some pyr i t i fe rous .  The limestone 

contains angular blocks 40 or  50 cm i n  s i z e  with abundant chert-granules. 

The chert-granule blocks a r e  not ubiquitous throughout t he  limestone b u t  a r e  

not confined t o  a pa r t i cu l a r  l ayer .  This chert-granule limestone forms par t  
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of the northwesterly trending spur a t  the  top of Tatamagouche Mountain. 

This chert-granule limestone has a l so  been mapped on Betz Creek f a r t he r  

west. 

The thickness of the  Hasen Creek Formation on Tatamagouche 

Mountain i s  not ye t  known, b u t  i t s  top has been eroded both in pre-Late 

Tr iass ic  time and again a t  present,  a t  l e a s t .  Such pre-Late Tr iass ic  

erosion may have removed a l l  the  Hasen Creek Formation from par t s  of the  

west end of Tatamagouche Mountain so t h a t  the  overlying Ni kolai Formation 

was loca l ly  extruded onto the  par t ly  eroded surface of the  Sta t ion Creek 

Formation there.  

6.1.3 Ni kolai Formation 

The base of the Nikolai Formation on Tatamagouche Mountain i s  an 

agglomeratic un i t  about 80 m th ick unconformably overlying s t r a t a  of t he  

Skolai Group. Above the  agglomerate a r e  the  amygdaloidal purple and green 

flows more typical  of the  Ni kolai el sewhere in the  area .  The top of the  

Nikolai Formation on Tatamagouche Mountain has been eroded so t h a t  only 

about 60 m of the  volcanic flows a r e  present. 

6.1.4 Other Formations 

A few outcrops of limestone and cher t  believed t o  belong t o  

formations s t r a t i g r aph i ca l l y  above the  Nikolai have been noted i n  one o r  

two creeks t r i bu t a ry  t o  i t s  north s i de  near the  upper end of Tatamagouche 

Creek. 

6 .2  In t rus ions  

6.2.1 Maanetitic Per ido t i t e  

Much o r  a l l  of the  rock previously cal led gabbro in and near the  

canyon of Tatamagouche Creek i s  a c tua l l y  magnetitic per ido t i t e .  I t s  lower 

par t s  have been d r i l l e d  on the  ea s t  end of Tatamagouche Mountain, where a 

few bands of unassimilated whitish s i l i c eous  t u f f  were in tersected.  I t s  

upper contact  can only be located approximately on Tatamagouche Mountain, 

because of the  s ca r c i t y  of outcrops. With t h i s  uncertainty a s  well as  

uncertainty regarding i t s  d ip ,  i t  i s  roughly estimated t o  be 800 t o  900 m 
th ick.  Similar pe r ido t i t e ,  probably par t  of the  same s i l l ,  outcrops along 
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the lower par t s  of Thirty and Forty Pups. There the pe r ido t i t e  may become 

gabbroic in  i t s  upper par t .  Per ido t i t e  boulders have a l so  been noted along 

the  lower par t  of 101 Pup, so the  pe r ido t i t e  probably extends a t  l e a s t  t ha t  

f a r  west unt i l  truncated by the  southern extension of the  ABC f a u l t .  

Apparently s imilar  pe r ido t i t e  has been mapped by others  (Wal ker, 

1955; Muller, 1967) along the  west s ide  of Duke River upstream from Frying 

Pan Creek near the  ea s t  end of the  B u r  property. Thus i t  i s  l i k e l y  t h a t  the  

magnetitic pe r ido t i t e  s i l l  on Tatamagouche Mountain extends a t  l e a s t  t o  

Duke River except where eroded a s  in the  val ley of Burwash Creek, and probab 

beyond to  the  southeast .  Whether t h i s  s i l l  i s  par t  of t ha t  mapped by others  

along Qu i l l  Creek i s  uncertain. 

6.2.2 Granodiorite 

Cretaceous granodiori te has been mapped i n  the  upper canyon of 

Burwash Creek (Mull e r ,  1967; Nelson, 1981 ), along 105 Pup (Nelson, 1981 ), 

on Hill 90 on the  Burwash Uplands (Muller, 1967) a s  well as  f a r t h e r  south. 

I t  appears t o  form a l a rge  pluton across t he  southern par t  o f  the  Bur 
property as  described in Section 7.0. 

6.2.3 La t i t e  Porphyry 

Ter t i a ry  l a t i t e  prophyry outcrops in two elongated masses trending 

along Burwash Creek, and in a th i rd  smaller mass along the  axial  region of an 

an t i c l i ne  on Johnson ~ r 6 e k .  Petrographically a l l  three  masses appear s imi la r ,  

but the  smaller westernmost mass i s  l oca l l y  a l t e red  and contains disseminated 

pyr i te ,  l e sse r  chalcopyrite,  and minor molybdenite. 

6.3 Structure  

The B u r  property i s  bounded approximately on the  north by the  Bocks 

Brook Fault ,  a major southeaster ly  trending t h ru s t  f a u l t  which brings Permian 

s t r a t a  of the  Skolai Group on the  southwest against  Upper Tr iass ic  Nikolai 

Volcanics on the northeast .  

A west-trending an t i c l i na l  ax i s  appears t o  coincide approximately 

w i t h  Burwash Creek, w i t h  an adjacent westerly plunging syncline being the  

chief  fold  s t ruc ture  to  the  north on Tatamagouche Mountain. An a n t i c l i n e  

has been mapped along par t  of Johnson Creek, b u t  whether t h i s  a n t i c l i n e  i s  

the  continuation of the  one f a r t h e r  e a s t  along Burwash Creek i s  uncertain. 
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The scarc i ty  of outcrops has prevented most mapping of s t ruc tures  south of 

Burwash Creek. 

Several f a u l t s  apparently s teeply  dipping and s t r i k ing  in various 

d i rec t ions  have been located on Tatamagouche Mountain: 

1 )  southerly trending ABC Fault along A B C  Creek and probably extending 

f a r t he r  south onto the  Burwash Uplands with west s ide  down, 

2 )  southeasterly trending EJ Fault along EJ Creek with southwest s ide  down, 

3 )  southeasterly trending f a u l t  southwest of and crossing the canyon of 

Tatamagouche Creek with southwest s ide  up, and 

4 )  f a u l t  between Betz and Johnson Creeks which apparently cu t s  off the  

chert-granule limestone mapped along Betz Creek and renders s t ra t ig raph ic  

cor re la t ions  between Betz and Johnson Creeks uncertain;  s t r i k e  and 

movement a l so  uncertain. 

Undoubtedly other f a u l t s  such a s  those encountered in some of the  d r i l l h o l e s  

a r e  present a s  well. In addit ion t o  the  ABC Fault ,  o thers  probably will be 

found on the  Burwash Uplands. Some of these f a u l t s  a r e  probably the  r e s u l t  

of s t r e s s  r e l i e f  i n  the th ick pe r ido t i t e  s i l l  in te rca la ted  in tuffaceous and 

volcanic rocks, accompanying Ter t i a ry  and e a r l i e r  periods of tec tonic  

ac t i v i t y .  

SECTION 7.0 MAGNETOMETER SURVEY 

7.1 Rationale 

Cretaceous granodior i te  has been mapped on and adjacent t o  the 

Burwash Uplands: on Hill 90, along par t  of 105 Pup, and i n  the  upper canyon 

of Burwash Creek. A magnetometer survey was run i n  order t o  t r a ce  i t s  contact 

across the  Burwash Uplands. 

7 .2  Equipment and Methods 

A proton magnetometer, model MP-2 manufactured by Scintrex Limited 

was used f o r  27 t raverses  and 9 c r o s s h i e s  between t raverses  a l l  in the  southern 

par t  of the  Bur property on the  Burwash Uplands. I t  reads t o  one gamma, with 

readings reproduceable t o  within 5 o r  10 gammas under the  conditions of the 

survey. 

H A L F E R D A H L  & ASSOCIATES L T D .  



The magnetometer t r a v e r s e s  were run along p a r t s  of the l o c a t i o n  l i n e s  

o f  t h e  c la ims  on t h e  Burwash Uplands and along l i n e s  midway between, s t a r t i n g  

wi th  l i n e  105 along t h e  l o c a t i o n  l i n e  between c la ims  J y  27 and 28 and ending 

with 1 i n e  131 along t h e  l o c a t i o n  1 i n e  between c la ims  Jan 77 and 78 and 

extending f a r t h e r  no r th  (Fig.  7.1 t o  7 .6 ) .  In a1 1 a  t o t a l  of 60 365 m were 

surveyed a s  f o l  1 ows : 

Traverse  

105 
1 06 
1 07 
1 08 
109 
110 
111 
112 
113 

Length 

850 m 
760 
84 0 

1320 
1600 
'1 800 
1890 
2080 
221 0 

Traverse  

114 
115 
116 
117 
118 
119 
120 
121 
122 

Length 

2400 m 
2680 
2400 
2780 
1900 
181 0 
1510 
1800 
1 91 0 

Traverse  

123 
1 24 
125 
126 
1.27 
128 
129 
130 
131 

Length 

2460 m 
2000 
2920 
2000 
2370 
2580 
1770 
1750 
244 0 

Cross-Tie Length Cross-Tie Length Cross-Tie Length 

106-1 07 420 m 113-115 855 tn 122-1 23 300 in 
107-1 09 1070 115-117 850 123-125 1060 
109-1 11 7 00 118-119 330 125-1 26 47 0 
111-113 1030 120-1 21 44 0 

The magnetometer was read a t  i n t e r v a l s  of 1 0  m a long t h e  t r a v e r s e s  and a t  20 m 
a long t h e  c r o s s - t i e s  wi th  two read ings  taken a t  each s t a t i o n  and averaged. 

S t a t i o n s  were re-occupied t o  determine d iu rna l  and d a i l y  v a r i a t i o n s ,  f o r  which 

c o r r e c t i o n s  were made even though such c o r r e c t i o n s ,  most ly  up t o  50 gammas, a r e  

probably not  s i g n i f i c a n t .  

7 .3  Resu l t s  

The r e s u l t s  f o r  t r a v e r s e s  105 t o  131 a r e  shown a s  p r o f i l e s  on t h e  

topographic  base maps (Fig.  7.1 t o  7 .6 )  because t h e  spacing between t h e  t r a v e r s e s  

is  too  wide f o r  contouring.  The p r o f i l e s  f o r  t r a v e r s e s  105 t o  122 a r e  

cha rac t e r i zed  by r e l a t i v e l y  f l a t  s e c t i o n s  between 58 000 and 59 000 gammas 

e i t h e r  f o r  t h e  complete p r o f i l e  o r  a t  t h e i r  southern ends only.  Comparable 

f l a t  s e c t i o n s  most ly  between 59 000 and 60 000 gammas appear  a t  o r  near  t h e  

southern ends of the remaining t r a v e r s e s  except  f o r  129 which i s  r e l a t i v e l y  

f l a t  throughout .  These f l a t  s e c t i o n s  a r e  i n t e r p r e t e d  a s  being under la in  by 

t y p i c a l  g r a n o d i o r i t e .  C ros s - t i e  107-1 09 (Fig.  7 .7)  a c t u a l l y  c r o s s e s  ou tc rops  

of g r a n o d i o r i t e  i n  t h e  v a l l e y  of 105 Pup. Magnetometer p r o f i l e s  from l i n e s  

2  W and 14 W on the former Cork c la ims  (McGinn, 1967) ,  which c r o s s  from t h e  



Permian rocks t o  the  granodior i te  a t  t h e i r  southern ends, show readings 3000 

t o  4000 gammas higher within the  granodior i te  than i n  the  adjacent  Permian 

s t r a t a .  Neither of these  p ro f i l e s  on the  former Cork claims extends f a r  

enough in to  the  granodior i te  t o  show the  f l a t  sec t ions  noted i n  the  1983 

survey. These increases appear t o  be caused by an increase in magnetite 

content in the  border phases of the  granodior i te  a s  noted by Nelson (1981) 

in the  upper canyon of Burwash Creek. Hence, on t he  p ro f i l e s  in Fig. 7.1 t o  

7.6 the  granodior i te  contact  i s  placed on the  f i r s t  peak north of the  

southern f l a t  sec t ion ,  with the  area south of t h i s  contact  in terpre ted a s  

being underlain by granodior i te .  With these  i n t e rp r e t a t i ons  the  contact  of 

the  granodior i te  appears t o  be marked approximately by Burwash Creek through 

i t s  upper canyon and f o r  a shor t  d is tance  below as  well a s  by the  ea s t e r l y  

flowing upper pa r t  of Thir ty  Pup. 

The p ro f i l e s  f o r  some of the  t raverses  show r e l a t i v e l y  f l a t  sect ions  

a t  t h e i r  northern ends somewhat s imi lar  t o  those a t  t h e i r  southern ends b u t  

with lower gamma readings a s  follows: 

Traverses Gammas 

112-114, 121, 126-128, 131 57 000 - 58 000 
122, 124, 125 56 000 - 57 000 

123 55 000 - 57 000 

These par t s  a r e  in terpre ted a s  being underlain by sedimentary rocks of t he  

Hasen Creek Formation. 

Between t he  f l a t  sect ions  a t  t he  south and north ends most of the  

p ro f i l e s  a r e  i r r egu l a r  with readings mostly between 59 000 and 63 000 gammas. 

These sect ions  a r e  in terpre ted a s  being underlain ch i e f l y  by volcanic and 

tuffaceous s t r a t a  of the S ta t ion  Creek Formation a s  well a s  u l t r aba s i c  

in t rus ions .  In these sec t ions  some of the  p ro f i l e s  a r e  sharp and jagged, 

whereas o thers  a r e  smooth and rounded. Possibly these  di f ferences  a r e  due 

t o . t h e  depth of overburden with the  more rounded p ro f i l e s  from places where 

the  overburden i s  th icker .  

The very high peak of 66 300 gammas on t r ave r s e  124 between claims 

Jan 48 and 49 may be due t o  pe r i do t i t e  b u t  t h i s  i s  uncertain.  I t  does not 

co r r e l a t e  with the  p ro f i l e s  on adjacent  t r averses .  The highest peak on the  

survey of 66 600 gammas on t raverse  113 appears t o  be a t  the  contact  of the  

granodior i te ,  probably w i t h  pe r ido t i t e .  
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Fig. 7.1 t o  7.6 show an attempt t o  co r r e l a t e  between se lected 

fea tu res  on adjacent  p ro f i l e s .  The fea tu res  corre la ted may be s t r a t i g r aph i ca l l y  

equivalent b u t  in sect ions  of complexly faul ted  volcanic and tuffaceous s t r a t a ,  

intruded by pe r i do t i t e  and granodior i te ,  many uncer ta in t i es  remain. 

SECTION 8.0  GEOCHEMICAL SOIL SAMPLING 

8.1 Sampling and Analyses 

The geochemical so i l  sampling on the  Bur property in 1978, 1979, 

and 1980 showed the presence of one o r  two l ayers  of volcanic ash r i g h t  below 

the h u m u s  with the  volcanic ash l o c a l l y  permanently frozen. Further,  g lacia l  

t i l l  i s  present in many places below the  volcanic ash. In s p i t e  of these  

condit ions,  which mil i t a t e  agains t  the  co l l ec t ion  of useful samples, 

geochemical so i l  samples were col lec ted from a g r id  on Tatamagouche Mountain, 

a s  well a s  from one t raverse  on Johnson Creek, and from another on the  Burwash 

Uplands. I t  was expected t h a t  permafrost would be deep enough not  t o  reach 

the  volcanic ash l ayer  o r  possibly not present  a t  a l l  on the  south-facing 

slopes of Tatamagouche Mountain. Further,  on some of the  s teeper  slopes i t  

i s  l i k e l y  t h a t  the ash l ayer  -and possibly the  g lac ia l  t i l l  had been eroded 

away, l oca l l y  a t  best .  In any event,  a l l  samples were col lec ted from a s  

deep a s  reasonably possib 

The locat ion of 

was chosen t o  include the  

reconnaissance geochemical 

Mountain appeared t o  consi 

e. 

t he  gr id  f o r  so i l  sampling on Tatamagouche Mountain 

geochemical anomal i e s  found the re  in t he  1980 

t raverses ,  and because t h a t  pa r t  of Tatamagouche 

s t  of s t r a t a  co r r e l a t ab l e  with those from which 

heavy mineral samples along Johnson and Betz Creeks had shown anomalous 

gold concentrations. The gr id  was l a i d  out by extending t he  basel ine  westerly 

from west of the  upper sump from 2400 E f o r  2720 m t o  ABC Creek by means of 

pickets  and chain. The previous chainages along the  baseline were modified 

by adding 10 000 m t o  each so t h a t  2000 E will  now be designated 12 000 E. 
. 

Similar ly ,  10 000 m were added t o  the  previous northing coordinates so t h a t  

the base1 ine now 1 i e s  along 11 000 N. The so i l  samples were a l l  col lec ted 

north of the  baseline a t  in terval  s  of 20 m along o f f s e t  1 ines 200 m apa r t ,  

r u n  by compass and topof i l  without slope correct ions .  

Geochemical so i l  samples were col lec ted on one 1 ine (25W) on the  

former Cork claims of Imperial Oil Limited i n  order t o  be ab le  t o  compare 

the  Imperial Oil analyses with those from o ther  pa r t s  of the  Bur property. 
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Geochemical s o i l  samples were a l s o  c o l l e c t e d  along one of t h e  

1 ines  of magnetometer readings (1 ine  124) on t h e  Burwash Uplands t o  l ea rn  

whether useful s o i l  samples can be obtained on t h e  Burwash Uplands. 

In a1 1 , 583 geochemical s o i l  samples were c o l l  ected along 10  1 ines  

(Fig.  8 .2  and 8 .3 ,  appendix 1 ) a s  fol lows:  

Line 

10  600 E 
10 800 E 
11 000 E 
11 200 E 
11 400 E 
11 600 E 
11 800 E 
12 000 E 

25 W 
124 

Length 

840 m 
1600 
2000 
1800 
1200 
1200 

900 
900 
560 

1520 

Sampl e 
In terva l  

Number of 
Sampl e s  

4 3 
81 
98 
93 
61 . 
61 
4 6 
4 6 
15  
3 9 
- 
583 

Claims 

JY 9, 10 ,  12 
JY 9, 10,  12,  KAT 15 ,  20 

JY 5,  7 ,  10 ,  KAT 13,  15 ,  16 ,  22 
JY 7 ,  1.0, KAT 13 ,  15,  16, 22 

JY 7 ,  KAT 1 ,  13,  14 ,  16 
JY 8 ,  KAT 1 ,  3 ,  14 

KAT 1 ,  2, 3 
KAT 2,  3 ,  4 

JY 51 
JAN 42, 44, 46, 48, 49, 51 

The -80 mesh f r a c t i o n s o f  t h e  s o i l  samples were analyzed by standard 

atomic absorpt ion  techniques f o r  nickel , copper, z i n c ,  1 ead, and molybdenum and 

by standard neutron a c t i v a t i o n  techniques f o r  gold.  

8 .2  Dis t r ibu t ions  of Concentrations of Gold, Molybdenum, Lead, Zinc, 
Copper, and Nickel 

The d i s t r i b u t i o n s  of gold,  molybdenum, 1 ead, z i n c ,  copper, and nickel 

in t h e  583 s o i l  samples c o l l e c t e d  in 1983 a r e  shown in Fig. 8.1. The method of 

presenta t ion  i s  t h a t  described by Lepel t i e r  (1 969). In Fig. 8.1 a l l  samples 

have been included regard1 e s s  of whether t h e  mater ia l  sampled i s  s i l t ,  h u m u s ,  

o r  volcanic ash.  S t a t i s t i c a l  parameters f o r  each metal fol low. 

Number Background Coeff ic ient  Per Cent 
of  Concentration of Thresh01 d of 

Metal Sampl e s  (geometric Deviation Concentration Anomalous 
mean) Sampl e s  

Au 583 2.1 ppb 0.35 9 P P ~  4.0 
Mo 583 1 . 5  ppm 0.26 4 PPm 5.5 
P b 583 4.5 ppm 0.27 16  PPm 2.5 
Z n 583 92 PPm 0.13 170 ppm 2.5 
C u 583 63 PPm 0.1 5 110 ppm 5.0 
N i 583 50 PPm 0.1 6 105 ppm 2.5 

1 
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All the curves show the change in slope a t  higher concentrations typical of 

samples from a su i t e  with both normal and anomalous populations. Some show 

other small changes in slope, probably the resu l t  of more than two populations, 

b u t  these a re  not considered here. 

The threshold and background concentrations for  gold a re  lower than 

those found in previous geochemical soil  surveys of the B u r  property. No 
comparisons a re  possible for  molybdenum because i t  was n o t  determined in 

previous surveys. The threshold and background concentrations for  lead and 

copper are about the same as in previous surveys. The threshold concentration 

for  zinc i s  higher than found in previous surveys, whereas the background 

concentration i s  only s l ight ly  higher. The threshold and background 

concentrations for  nickel a re  generally lower than those in previous surveys. 

Except for nickel,  the reasons for  these differences a re  not apparent. The 

l ike ly  explanation for  the nickel differences i s  that  only short lengths of 

a few traverses were across ground underlain by peridot i te  with i t s  higher 

nickel content compared to much longer lengths across per idot i te  in the 

previous surveys. 

8.3 Anomalous Concentrations 

The concentrations of nickel , copper, zinc,  1 ead, gold, and molybdenum 

a t  or above the thresholds for  these metals for  the soil  sample grid on 

Tatamagouche Mountain are l i s t ed  in Table 8.1. The locations of these samples 

with anomalous concentrations a re  shown in Fig. 8.2 along with the analyses for  

a l l  six metals even though only one to  four of the s ix metals a re  anomalous 

in any one sample. I t  i s  obvious from Table 8.1 and Fig. 8.2 tha t  

1 ) very few anomalous concentrations a re  more than twice the threshold 

concentrations: the anomal ies  a re  subtle,  

2 )  many samples with anomalous concentrations are  not adjacent to  other 

sampl es with anomalous concentrations, and 

3)  of 68 samples with an anomalous concentration of a t  l eas t  one metal , 
only 20 samples have anomalous concentrations of two or more metals. 

Such occurrences of anomalous concentrations a re  to  be expected in a mountainous 

area where mechanical weathering of mineralized bedrock great ly  predominates 

over chemical weathering, as  shown by many of the sample descriptions in 

appendix 1 .  Further the glacial  t i l l  which forms the re la t ive ly  f l a t  top on 
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TABLE 8.1 ANOMALOUS CONCENTRATIONS OF NICKEL, COPPER, ZINC, LEAD, GOLD, 
AND MOLYBDENUM I N  GEOCHEMICAL SOIL SAMPLES FROM GRID 

ON TATAMAGOUCHE MOUNTAIN 
( a l l  ppm except  Au - ppb) 

Loca t ion  N i  Cu Zn Pb Au Mo Loca t i on  N i  Cu Zn Pb Au Mo 

11 OOOE 

12560N 
12600N 
12620N 
12640N 

11 4OOE 

11 OOON 
11120N 
11140N 
11180N 
11 26ON 
1 1 620N 
11 640N 
11 680N 
11 88ON 
121 20N 
121 60N 
121 80N 

11 600E 

11 4OON 
1 2080N 
121 00N 

11 8OOE 

11 600N 

12000E 

11120N 
11 3OON 
1 1 88ON 
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the par t  of Tatamagouche Mountain from which the  samples were colle 'cted,  the 

presence of a l aye r  of volcanic ash mostly present  j u s t  below the  humus layer ,  

the  local presence of permafrost which l i m i t s  the depths of holes from which 

the samples were co l l ec ted ,  and t he  occurrence of slump and creep phenomena 

l oca l l y  on some of t h e  mountainsides a r e  not conducive t o  co l l ec t ing  so i l  

sampl es which ref1 e c t  metal concentrat ions in the  underlying bedrock. 

In s p i t e  of t he  foregoing, i t  i s  obvious t h a t  l i n e s  11 000 E ,  

11 200 E and 11 400 E a r e  more anomalous than the  other  1 ines as  shown by the  

following tabula t ion.  The anomalous samples on the  centra l  and northern par t s  

Number Number of ' pe r  Cent of Number of Per Cent of 
Line o f  Anomal ous Anomal ous Anomal ous Anomal ou s 

Sampl e s  Sampl es  Samples Concentrations Concentrations 

10600E 
10800E 
11 OOOE 
11 200E 
11 4OOE 
11 600E 
11 8OOE 
12000E 

of 1 ines 11 000 E and 11 200 E, and the northern par t  of 1 ine 11 400 E a r e  on a 

s teep slope mostly covered by overburden and drained by Kat Creek and i t s  upper 

t r i b u t a r i e s .  The anomalous concentrat ions on t h i s  slope appear t o  be 100 t o  

200 m s t r a t i g r a p h i c a l l y  below the  chert-granule limestone. Three adjacent  

samples have s l  i gh t l y  anomalous concentrat ions of molybdenum on t h i s  pa r t  of 

l i n e  11 200 E ,  among the  higher concentrat ions of zinc and l ead ,  a s  well a s  

anomalous copper. Although the  s t r uc tu r e  i s  probably not uniform, some 

measurements ind ica te  t h a t  the  highly anomalous zinc and lead concentrat ions 

near the  north end of l i n e  11 000 E may be on s t r i k e  with those f a r t h e r  south 

on .l ines 11 000 E and 11 200 E.  Near the top of the  south-facing slope above 

Joyce Creek i s  an outcrop of malachite-stained t u f f .  

Although t he  gr id  l i n e s  a r e  200 m apa r t ,  Fig. 8.2 shows an attempt 

t o  ou t l i ne  the  a reas  of anomalous concentrat ions f o r  n icke l ,  copper, z inc ,  

l ead ,  and molybdenum. The l i n e s  showing these  anomalous concentrat ions include 

some samples without anomalous concentrat ions because anomalous concentrat ions 

i n  underlying bedrock may be masked in some samples by the  products of 
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Concentration ( ppm ; Au ( ppb)) 

METAL 

Nickel 

Copper 

Zinc 

SYMBOL 

0 

n 
w 

Leod o 

Gold A 

Molybdenum 

GROUND 

50 
63 

92 

4-5 

2- 1 

1.5 

THRESHOLD 

105 
110 

170 

16 

9 

3.7 

BUR PROPERTY 
HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

Fig. 8-1 Distributions of Nickel, 
Copper, Zinc, Lead, Gold, 
and Molybdenum 

BURWASH CREEK AREA, YUKON 
LBH 1983.10 



mechanical weathering, or covered by glacial  t i l l  or slumped material. Hence, 

the areas shown as anomalous a r e  approximate only. 

Only nine anomalous gold concentrations were found on Tatamagouche 

Mountain and only two of these coincide with anomalous concentrations of other 

metals in the same samples. This i s  regarded as fur ther  evidence of the 

mechanical weathering of the bedrock in the area. Those from the south slope 

of Tatamagouche Mountain have probably moved far ther  downslope from the i r  

source than the others,  although those near the south end of l ines  10 600 E 

and 10 800 E may be related to  the EJ Fault. For these reasons, areas with 

anomalous concentrations of gold in soil  samples have n o t  been outlined in 

Fig. 8.2. 

Previous soil  sampl ing, overburden d r i l l  ing, and analyses of rock 

samples have shown tha t  much of the magnetitic per idot i te  contains a t  leas t  

1000 ppm nickel. Thus, the nickel in the samples with anomalous nickel 

concentrations has an obvious source with such samples near the ends of the 

grid l ines  probably ref lect ing nearby peridot i te  bedrock and the others,  

glacial ly  transported magnetitic per idot i te .  The area of anomalous nickel 
\ 

concentrations shown including 11 000 E ,  1 2  000 N in Fig. 8.2 may coincide 

with a  basic dyke. 

The r e su l t s  for  geochemical soi l  samples from traverse l i n e  25 W 

from the former Cork claims are  shown in Fig. 8.4. Highly anomalous 

concentrations of copper, gold, and molybdenum are  mostly coincident in the 

same adjacent samples. These resu l t s  d i f f e r  from those from the grid on 

Tatamagouche Mountain probably because of the character of the slope sampled - 
relat ively uniform south-facing and f r ee  from permafrost and t i l l .  The lack 

of anomalous zinc and lead concentrations i s  puzzling. The range of 

concentrations obtained for  nickel,  copper, zinc,  and molybdenum compare 

favorably with those reported by Cathro (1970) b u t  those for  lead are  only 

one-sixth to  one-eig h t h .  

The resu l t s  for  geochemical so i l  samples from traverse 1 ine 124 on 

the Burwash Uplands are  shown in Fig. 8.5. Surprisingly one sample of humus 

contains anomalous concentrations of zinc,  gold, and molybdenum. Two other 

samples of humus a1 so contain s l  ightly anomalous concentrations of molybdenum. 

Although previous sampling of humus on the Bur property has not been favorably 
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regarded, a review of previous analyses of humus samples does show some 

anomalous concentrat ions.  T h u s  humus may possibly be a s a t i s f ac to ry  medium 

t o  sample on pa r t s  of the  B u r  property, a t  l e a s t .  

SECTION 9.0 HEAVY MINERAL SAMPLING 

9.1 Sampl i ng and Analyses 

Samples of heavy minerals were co l l  ected from four pups draining 

i n to  Burwash Creek from the  south and from Frying Pan Creek which d ra ins  

in to  Duke River from the  west. The f i r s t  sample in each pup or  creek was 

col lec ted a t  o r  about 100 m upstream from i t s  confluence with Burwash Creek 

o r  Duke River. Other samples were col lec ted a t  i n t e rva l s  of about 200 o r  

400 m f a r t h e r  upstream, with the  sample number corresponding t o  the  number 

of metres upstream. The following f i v e  creeks were sampled. 

Designation in Sampled Number of 
Creek Appendix 3 Length Sampl es  Claims 

30 P u p  D.P. 5700 m 19 DEN6, E L  5, 6,  11,  14,  19,  20, 
27, JAN 28, 29, 45, 47 

pu P I I 1300 m 4 D E N  4 ,  6 ,  E L  1 
pu P PI 100 m 1 W E N  1 
I'll P I11 21 00 m 6 JY 37, 38, 40, 42, AND 13, 14 

ing Pan Frying Pan 2900 m 8 E L  48, 53, 54, 60, 61 
- 

121 00 m 38 

A t  each sample locat ion,  gravel from the  bed of the  creek was shovel led 

i n to  a f ive-gal  lon (24-L) pail  w i t h  t h e  l a rger  boulders omitted,  so t h a t  a t  most 

loca t ions ,  the  boulders omitted from the  samples wil l  compensate f o r  the swell 

of the  disturbed gravel .  The gravel in the  pail was sieved wet with an 8-inch 

hand s ieve  and the  -1 0 mesh material panned t o  4 t o  + kg i n  the  f i e l d .  These 

concentrates were l a t e r  dried and the  heavy minerals separated a t  a spec i f i c  

g rav i ty  of 2.96. A representa t ive  par t  of the  non-magnetic heavy f r ac t i on  

was analyzed by standard atomic absorption techniques f o r  copper, n ickel ,  lead,  

and z inc ,  and by neutron ac t iva t ion  techniques f o r  gold. 

9.2 Results 

The ana ly t i ca l  r e s u l t s  a r e  i n  appendix 3 and shown in Fig. 9.1 t o  

9.4. The ana ly t i ca l  r e s u l t s  from 37 samples have not been analyzed s t a t i s t i c a l l y  

but inspection of them indicates  the  following: 
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Gold i s  highly anomalous in t h e  lower p a r t  of Frying Pan Creek 
a t  two sepa ra te  p laces  along T h i r t y  Pup, moderately anomalous 
a t  a t h i r d  place along Th i r ty  Pup and a t  t h e  one place sampled 
in 45 Pup, and poss ib ly  s l i g h t l y  anomalous a t  one place along 
101 Pup 

Lead may be s l i g h t l y  anomalous in one sample from Th i r ty  Pup. 

No z inc  anomalies were found. 

Copper may be s l  i g h t l y  anomalous in one sample from Forty Pup. 

Nickel i s  anomalous in f i v e  samples from 101 Pup. 

The highly anomalous concent ra t ions  of gold in Frying Pan Creek and 

Th i r ty  Pup appear highly s i g n i f i c a n t ,  but a s  these  do not co inc ide  with anomalous 

concent ra t ions  of o the r  meta ls ,  i t  i s  uncer ta in  whether they  r ep resen t  

con t r ibu t ions  d i r e c t l y  from bedrock sources o r  from pre-g lac ia l  channels .  

The nickel anomal i e s  in 101 Pup a r e  probably derived from local  magnet i t ic  

p e r i d o t i t e .  

SECTION 10.0 ROAD MAINTENANCE 

Following t h e  r e p a i r  and re rou t ing  of p a r t  of t h e  road through t h e  

upper p a r t  of t h e  canyon on Tatamagouche Creek in J u l y ,  1983, heavy r a i n  about 

the  middle of August caused two s l i d e s  in t h e  same a rea  (Fig.  7 .4) .  One was 

loade r ,  and t h e  second about a week l a t e r  by means c leared  by means of a 980 

of a 7-man crew working w 

was not  a v a i l a b l e .  

i t h  hammers, crowbars, and shovel s ,  when t h e  loader  

Respectful ly submit ted,  

P.  Eng. 

Edmonton, A1 be r t a  
1983 10 31 
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APPENDIX 1 :  

-- - - - - - - -- 

GEOCHEMICAL S O I L  SAMPLE DESCRIPTIONS 

Soil horizons sampled a r e  not spec i f i c a l l y  designated because of the  

presence of a 1 ight-colored layer  of volcanic ash (except a s  noted) j u s t  below the  

humus layer  (Ao). A t  some locat ions  samples could not be collected below the  humus 

o r  the ash layer  because of permafrost. 

Sampl e Sampl e 
Number Depth . . (cm) Remarks 

Line 1 0 6 0 0 ~  . 

11 OOON 

11 0 2 0 N  

1 1 0 4 0 N  

11 O6ON 

1 1 0 8 0 N  

l l l O O N  

1 1 1 2 0 N  

1 1 1 4 0 N  

1 1 1 6 0 N  

1 1 1 8 0 N  

11 2 0 0 N  

1 1 2 2 0 N  

1 1 2 4 0 N  

1 1 2 6 0 N  

11 28ON 

1 1 3 0 0 N  

medium-tan-brown s i l t  t o  coarse sand with 5 0 %  angular rock fragments 
including abundant chips k-1 cm 

dark-blackish-brown s i l t  with t r a c e  of f i n e  sand and 2 5 %  angular 
rock fragments 

dark-brown s i l t  w i t h  3 %  f i n e  t o  medium sand and 1 2 %  angular rock 
fragments 

dark-tan-brown s i l t  w i t h  3 %  f i n e  t o  medium sand and 5 0 %  angular 
volcanic o r  gabbro fragments, no ash v i s i b l e  

dark-tan-brown s i l t  with 3 %  f i n e  t o  medium sand and 1 2 %  angular 
rock fragments 

medium-tan-brown s i l t  with coarse sand and 7 5 %  small angular rock 
fragments 

darktan-brown s i l t  with 3 %  f i n e  t o  medium sand and 1 2 %  angular 
rock fragments 

tan-brown s i l t  with coarse sand and 6 7 %  angular rock fragments 
1/3 gabbro o r  coarse flow 

dark-brown s i l t  w i t h  3 %  f i n e  t o  medium sand and 50 % angular volcani 
fragments 

dark-blackish-brown s i l t  w i t h  t r a c e  o f  f i n e  sand and 8 - 1 0 %  angular 
rock fragments 

dark-brown s i l t  with t r ace  of f i n e  sand and 5 0 %  angular rock 
fragments 

dark-tan brown s i l t  with 3 %  f i n e  to  medium sand and 3 3 %  angular 
very f i n e  dark-grey t u f f  fragments 

medium-tan-brown s i l t  t o  coarse sand and 6 7 %  angular a r g i l l i t e  
fragments 

medium-tan-brown s i l t  w i t h  3 %  f i n e  t o  medium sand and 5 0 %  angular 
volcanic fragments 

dark-brown s i l t  with t r a c e  f i n e  sand and 6 7 %  angular shale  and 
volcanic fragments 

dark-tan-brown s i l t  ranging t o  coarse sand with 75% angular dark- 
grey fragments with pyr i t e  in f r ac tu r e s  including abundant chips 
% t o  1 cm 
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A 2 
APPENDIX 1 : CONTINUED 

Sampl e Sampl e 
Number Depth (cm) Remarks 

dark-brown s i l t  w i t h  75% angu la r  r o c k  fragments t o  10  cm 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and w i t h  1-3% wh i t e  
specks, 50% angu la r  b l a c k  a r g i l l i t e  fragments 

dark- tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 33% angu la r  
r o c k  f ragments up t o  4 cm 

dark-brown s i l t  w i t h  12% angu la r  b i o c l a s t i c  d o l o m i t e  fragments 

dark-brown s i l t  and 8-10% angu la r  b i o c l a s t i c  d o l o m i t e  fragments 

dark-brown s i l t  w i t h  l e s s  than  8-10% angu la r  r o c k  fragments 

medium-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 75% angular  
sha le  f ragments t o  1 0  cm 

dark- tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 67% angu la r  
b i o c l a s t i c  d o l o m i t e  f ragments 

medium-tan-brown s i l t  t o  coarse sand and 75% angu la r  r o c k  
f ragments t o  5 cm 

medium-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 75% 
angu la r  f ragments o f  r u s t y  bu f f -wea the r i ng  grey-green t u f f  
w i t h  abundant w h i t e  c r y s t a l l i t e s  

medium-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 75% angular  
f i n e - g r a i n e d  green-grey t u f f  o r  a r g i l l i t e  f ragments 

medium-tan-brown s i l t  t o  coarse sand w i t h  75% angu la r  f i n e -  
g r a i n e d  l i g h t - g r e e n i s h - g r e y  t u f f  f ragments i n c l u d i n g  abundant 
c h i p s  1/4-1 cm 

dark- tan-brown s i l t  w i t h  t r a c e  f i n e  sand and 75% angu la r  r o c k  
f ragments 

medium-tan-brown s i l t  t o  coarse  sand and more t han  75% angu la r  
g r e e n i s h  t u f f  f ragments i n c l u d i n g  abundant c h i p s  t o  1 cm 

medium-tan-brown s i l t  t o  coarse sand and much more than  75% 
angu la r  fragments of a r g i l l i t e  and dark-medium-grey t u f f  

dark- tan-brown s i l t  w i t h  3% f i n e  t o  medium sand 
and more t han  75% angu la r  r o c k  fragments on permafrost  

humus w i t h  ash on permaf ros t  

medium-greyish-tan-brown s i l t  w i t h  t r a c e  f i n e  sand and 50% 
angu la r  r o c k  f ragments 

medium-tan-brown s i l t  w i t h , t r a c e  f i n e  sand and 67% angu la r  
medium-greenish-grey t u f f  f ragments 

medium-grey-brown s i l t  w i t h  few coarse  sand g r a i n s  and 75% 
angu la r  r o c k  fragments 

medium-grey-brown s i l t  w i t h  ash and more than  75% angu la r  
g reen i sh -g rey  t u f f  f ragments 

medium-brown s i l t  w i t h  3% f i n e  t o  medium sand w i t h  ash and 75% 
angu la r  r o c k  f ragments 
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APPENDIX 1 : CONTINUED A3 

Sampl e Sample 
Number Depth (cm) Remarks 

medium-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% 
angu la r  r o c k  fragments 

medium-tan-brown s i l t  w i t h  t r a c e  f i n e  sand and 12% angu la r  
medium-grained g reen ish-g rey  t u f f  f ragments 

medium-rusty-brown s i l t  t o  coarse sand and more t han  75% 
angu la r  r o c k  fragments i n c l u d i n g  abundant c h i p s  1/4-1 cm 

rus t -b rown s i l t  t o  coarse sand w i t h  ash and humus 

dark -b lack ish-b rown s i l t  w i t h  t r a c e  f i n e  sand and 12% angu la r  
r o c k  f ragments 

L i n e  10800E 

11 OOON 

11 020N 

11 O4ON 

11 060N 

11 080N 

l l lOON 

11 120N 

11140N 

11160N 

11180N 

11 200N 

1 1 220N 

11 24ON 

11 260N 

11 280N 

11 3OON 

11 32ON 

11 34ON 

90% w h i t i s h  v o l c a n i c  ash 

b l a c k  s i l t  w i t h  about  2% f i n e  t o  medium sand and l e s s  than 10% 
rounded r o c k  fragments 

dark-brown s o i l  w i t h  l e s s  than 10% rounded r o c k  f ragments and ash 

dark-brown s i l t  w i t h  10% rounded r o c k  fragments and 3% f i n e  
t o  medium sand 

dark-brown s o i l  w i t h  l e s s  than 10% rounded r o c k  f ragments and 
some ash 

medium-tan-brown s o i l  w i t h  l e s s  than  10% rounded r o c k  fragments 
and 40% ash 

tan-brown s o i l  w i t h  l e s s  than  10% rounded r o c k  f ragments and 
30% r o o t s  

dark-brown s i l t  w i t h  10% rounded r o c k  fragments and 3% f i n e  t o  
medium sand 

dark-brown c l a y  w i t h  3% f i n e  t o  medium sand, no ash, noted 

dark-brown c l a y  w i t h  3% f i n e  t o  medium sand 

dark-brown s i l t  w i t h  l e s s  than  10% angu la r  r o c k  fragments 
i n c l u d i n g  one of t u f f  

b l a c k  s i l t  w i t h  l e s s  than  10% r o c k  fragments and 20% ash 

dark-brown s i l t  w i t h  10% s l i g h t l y  rounded r o c k  f ragments and 
3% f i n e  t o  medium sand; no ash no ted  

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and some ash 

dark-brown s i l t  w i t h  20% angu la r  t u f f  fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 40% angu la r  
r o c k  f ragments 

b l a c k  s i l t  w i t h  l e s s  than  10% angu la r  r o c k  fragments and 3% 
f i n e  t o  medium sand 

dark-brown s i l t  w i t h  r o o t s  and l e s s  than  10% angu la r  r o c k  
f ragments 
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APPENDIX 1 : CONTINUED 
A4 

--- 
Sampl e Sampl e 
Number Depth (cm) Remarks 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand 

medium-tan-brown s i l t  w i t h  20% a n g u l a r  t u f f  f r a g m e n t s ,  no 
a s h  n o t e d  

dark-brown s i l t  w i t h  50% a n g u l a r  r o c k  f r a g m e n t s  n e a r  t u f f a c e o u s  
bedrock ,  no a s h  v i s i b l e  

dark-brown s i l t  w i t h  30% a n g u l a r  r o c k  f r a g m e n t s ,  no a s h  v i s i b l e  

dark-brown s i l t  on scree s l o p e  o f  t u f f ,  no a s h  no ted  

dark-brown t o  b l a c k  s i l t  w i t h  3% f i n e  t o  medium s a n d ,  no a s h  
v i s i b l e  

dark-brown s i l t  w i t h  30% a n g u l a r  t u f f  f r a g m e n t s ,  no a s h  v i s i b l e  

b l a c k  humus w i t h  75% a n g u l a r  r o c k  f r a g m e n t s ,  no a s h  v i s i b l e  

r e d  a s h  w i t h  humus a t  p e r m a f r o s t  

m o s t l y  a s h  w i t h  humus a t  p e r m a f r o s t  

m o s t l y  a s h  w i t h  humus a t  p e r m a f r o s t  

m o s t l y  humus w i t h  a s h  a t  p e r m a f r o s t  

dark-brown s i l t  w i t h  20% a n g u l a r  r o c k  f r a g m e n t s ,  no a s h  v i s i b l e  

dark-brown s i l t  w i t h  less t h a n  10% s l i g h t l y  rounded tuff  f r a g m e n t s  
and 3% f i n e  t o  medium sand 

a s h  and humus i n  equa l  p r o p o r t i o n s  a t  p e r m a f r o s t  

dark-brown s i l t  w i t h  20% a n g u l a r  r o c k  f r a g m e n t s  

dark-brown s i l t  w i t h  20% a n g u l a r  r o c k  f r a g m e n t s ,  no a s h  
v i s i b l e  

dark-brown s i l t  w i t h  30% a n g u l a r  tu f f  f r a g m e n t s  some c o n t a i n i n g  
p y r r h o t i t e ,  no a s h  v i s i b l e  

dark-brown s i l t  w i t h  50% a n g u l a r  t u f f  f r a g m e n t s  and 3 %  f i n e  
t o  medium s a n d ,  no a s h  v i s i b l e  

dark-brown s i l t  w i t h  80% a n g u l a r  t u f f  f r a g m e n t s  

dark-brown s i l t  w i t h  50% a n g u l a r  t u f f  and gabbro  f r a g m e n t s  

dark-brown s i l t  w i t h  30% a n g u l a r  t u f f  f r a g m e n t s ,  no a s h  
v i s i b l e  

dark-brown s i l t  w i t h  50% a n g u l a r  t u f f  f r a g m e n t s ,  no a s h  
v i s i b l e  

dark-brown s i l t  w i t h  10% a n g u l a r  tuff  f r a g m e n t s ,  no a s h  
v i s i b l e  

m o s t l y  humus a t  p e r m a f r o s t  

dark-brown s i l t  w i t h  1 ess t h a n  1 0 %  a n g u l a r  r o c k  f r a g m e n t s ,  no 
a s h  v i s i b l e  

dark-brown-black s i l t  w i t h  less  t h a n  10% a n g u l a r  r o c k  
f r a g m e n t s  and 3% f i n e  t o  medium sand 
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APPENDIX 1 : CONTINUED A 5 

Sample Sample 
Number Depth (cm) Remarks 

dark-brown s i l t  w i th  less than  10% angu la r  rock fragments  and 
3% fine t o  medium sand 

dark-brown s i l t  w i th  10% angu la r  rock fragments  t o  1 cm i n  
s i z e  and 3% f i n e  t o  medium sand 
dark-brown s i l t  wi th  40-50% angu la r  t u f f  fragment mos t ly  1-2 
mm no a s h  v i s i b l e  

dark-brown s i l t  wi th  40% angu la r  rock fragments ,  no a s h  
v i s i b l e  
dark-brown s i l t  wi th  l e s s  than 10% angu la r  rock  fragments  and 
3% f i n e  t o  medium sand 

dark-brown s i l t  wi th  10% angu la r  rock fragments  

dark-brown s i l t  wi th  20% angu la r  t u f f  f ragments ,  no a s h  v i s i b l e  

dark-brown-black s i l t  wi th  1 ess than  10% angu la r  rock  fragments  
and 3% f i n e  t o  medium sand 

dark-brown s i l t  wi th  15% angu la r  rock  fragments  and 3% f i n e  
t o  medium sand,  no a s h  v i s i b l e  

dark-brown t o  b lack  s i l t  w i th  less than  10% a n g u l a r  rock fragments  
and 3% f i n e  t o  medium sand 
dark-brown t o  b lack  s i l t  w i th  l e s s  than 10% a n g u l a r  rock  
fragments  and 3% fine t o  medium sand,  no a s h  v i s i b l e  
b lack  s i l t  wi th  l e s s  than  10% angu la r  rock f ragments  and 3% 
f i n e  t o  medium sand 
dark-brown s i l t  w i th  less than 10% angu la r  rock fragrnents and 
3% f i n e  t o  medium sand 

b lack  s i l t  wi th  40% angu la r  t u f f  f ragments  and 3% f i n e  t o  
medium sand 

dark-brown s i l t  wi th  75% angu la r  t u f f  f ragments  
80% a s h  and some dark-brown s i l t  

b lack  very  f i n e  s i l t  w i th  3% fine sand 

tan-brown s i l t  wi th  80% angu la r  t u f f  f ragments  3-12 rnm i n  s i z e  
on scree s l o p e  
dark-brown s i l t  wi th  50% angu la r  t u f f  f ragments  

f i n e  b lack  s i l t  w i th  20% angu la r  t u f f  f ragments  and 3% f i n e  
t o  medium sand 

b lack  s i l t  wi th  50% angu la r  t u f f  f ragments  
tan-brown s i l t  wi th  75% angu la r  f ragments  of t u f f ,  conglomerate ,  
and 1 imestone on s c r e e  s l o p e  
tan-brown s i l t  w i t h  70% angu la r  f ragments  of t u f f ,  conglomerate ,  
and 1 imestone on scree s l o p e ,  no a s h  v i s i b l e  



-- 

Sampl e Sampl e 
Number Depth (cm) Remarks 

Line 1 1 000E 

11 OOON 4 0 

11 020N 3 5 

11 040N 5 0 

11 060N 30  

1 1 080N 40 

lllOON 4 0 

11120N 3 5 

11 140N 40  

11160N 30 

APPENDIX 1 : CONTINUED 
A 6 

- 

- 

medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% 
angu la r  gabbro fragments  
dark-brown s i l t  w i t h - 3 %  f i n e  t o  medium-sand and 33% rounded 
angu la r  rock fragments  

dark-brown a sh ,  humus, and s i l t  wi th  3% f i n e  t o  medium sand and 
12% angu la r  rock f ragments  
medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and more than 
75% angu la r  rock fragments  
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and l e s s  than  
12% angu la r  rock fragments  
medium-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 12% 
angu la r  rock  fragments  

dark-brown s i l t  wi th  3% f ine t o  medium sand and 12% angu la r  
rock fragments  
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 12% angu la r  
rock fragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 33% 
angu la r  rock fragments  

b lack  s i l t  wi th  80-90% angu la r  f ragments  o f  1 imestone and 
t u f f ,  no a s h  v i s i b l e  
dark-brown s i l t  wi th  60% angu la r  rock fragments  on scree 
s l o p e  
angu la r  t u f f  f ragments ,  no a sh  v i s i b l e  
black s i l t  wi th  50% a n g u l a r  rock fragments  and 3% f i n e  t o  
medium sand,  no a s h  v i s i b l e  
dark-brown s i l t  wi th  30% angu la r  rock fragments ,  no a s h  v i s i b l e  
dark-brown s i l t  wt ih  20% angu la r  rock fragments  
dark-brown s i l t  wi th  20% angu la r  rock f ragments ,  no a s h  
v i s i b l e  

humus a t  permafrost  
dark-brown s i l t  wi th  20% angu la r  rock  fragments  and some humus, 
no a sh  v i s i b l e  

dark-brown s i l t  w i t h  20% angu la r  rock  fragments  and some humus, 
no a s h  v i s i b l e  

dark-brown s i l t  w i th  20% angu la r  rock fragments  and 3% f ine t o  
medium sand 
dark-brown s i l t  w i t h  20% angu la r  rock fragments ,  no a s h  v i s i b l e  

dark-brown s i l t  wi th  90% a s h  
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dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 33-50% angu la r  
gabbro fragments  

dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 33% angu la r  
t u f f  f ragments  
dark-brown-sil t wi th  3% f i n e  t o  medium sand,a b i t  of a s h  and 
33% angu la r  gabbro fragments  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% angu la r  
gabbro fragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 33% angu la r  
gabbro fragments  

dark-tan-brown s i l t  wi th  3% fine t o  medium sand and 50% angu la r  
gabbro fragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 12% angu la r  
rock fragments  

medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% 
angu la r  vo l can i c  f ragments  a t  bedrock 
dark-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and more than 
75% angu la r  tuff o r  vo l can i c  f ragments  

medium-rust-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 
50% angu la r  vo l can i c  f ragments  
dark-rust-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 67% 
angu la r  dark-grey-green vo lcan i c  f ragments  

medium-rust-brown s i l t  wi th  6% f i n e  t o  medium sand and 67% 
angu la r  rock fragments  i nc lud ing  abundant rock c h i p s  k-1 cm 

medium-tan-rust-brown s i l t  wi th  3% f i n e  t o  medium sand and 
75% angu la r  vo lcan ic .  f ragments  4-1 cm . 
dark-tan-brown c l a y e y  si 1 t and 12% angu la r  gabbro fragments  

rus t - tan-brown-s i l t  wi th  75% angu la r  rock fragments  i nc lud ing  
abundant small f ragments  %-I cm on scree 
medium-rusty-brown s i l t  wi th  3% f i n e  t o  medium sand and 67% 
a n g u l a r  rock fragments  i nc lud ing  abundant c h i p s  4-1 cm 
dark-brown s i l t  wi th  50% angu la r  vo l can i c  f ragments  4-1 cm 
dark-tan-brown s i l t  w i t h 3 %  fine t o  medium sandand 75% angu la r  
rock fragments  
rusty-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% 
a n g u l a r  rock fragments  
dark-tan-brown si 1 t wi th  67% angu la r  rock  fragments  i nc lud ing  
abundant c h i p s  &-I cm 

medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and more than  
75% zngu la r  rock fragments  from most ly  l e s s  than  1 t o  3 crn 
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medium-tan-brown s i l t  w i t h  6% f i n e  t o  medium sand and 50% 
angular rock fragments t o  5 cm 
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 67% 
angular pale greenish-grey vi t rophyric  t u f f  fragments t o  10 cm 
dark tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% angular 
rock fragments t o  3 cm 
dark-brown s i l t  t o  very coarse sand and much more than 75% 
angular black shale  fragments t o  8 cm (sc ree)  b u t  dominated 
by 3-5 mm s i z e s  

dark-brown s i l t  t o  coarse sand and much more than 75% angular 
rock fragments 3-8 mm maximum t o  5 cm ( sc r ee )  

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and ash,  and more 
than 75% angular rusty-weathering black a r g i l l i t e  fragments t o  8 cm 

dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand, and 50% angular 
rock fragments t o  4 cm 

dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 33% angular 
rock fragments t o  4 cm 

medium tan-brown s i l t  t o  coarse sand and much more than 75% 
angular rust-weathering medium-grey t o  black volcanic and 
t u f f  fragments, mostly 3-8 mm w i t h  maximum 8 cm 

dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and angular fragment 
of greenish-grey vi t rophyric  t u f f ,  scree  
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and more than 
75% angular brown-weathering dark-greenish grey volcanic fragments 
t o  10 cm 
dark-tan-brown s i l t  t o  coarse sand and-more than 75% angular 
volcanic and tuff fragments 4-1 0 cm 
medium-rusty-brown s i l t  w i t h  3% f i n e  t o  medium sand and 12% 
angular rock fragments t o  3 cm 
medium-rust-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 
33% angular rock fragments t o  2 cm 
medium-tan-brown s i l t  t o  coarse sand and more than 75% angular 
rock fragments 3-8 mm maximum 10 cm 
medium-tan-brown s i l t  t o  coarse sand and more than 75% angular 
rock fragments t o  2 cm ( s c r e e ) ,  no ash v i s i b l e  
medium-tan-brown s i l t  t o  coarse sand and much  more than 75% 
angular black a r g i l l i t e  fragments k-1 cm maximum 10 cm 
medium-tan-brown s i l t  t o  coarse sand and ash and more than 75% 
angular green-grey t u f f  fragments t o  5 cm 

medium-brown s i l t  t o  coarse sand and more than 75% angular 
rock fragments t o  7 cm 
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rust-brown s i l t  t o  coarse sand and more than 75% angular 
v i t rophyric  tuff fragments %-1 cm maximum 10 cm, sc ree  
rust-brown s i l t  t o  coarse sand and 75% angular grey-green 
volcanic fragments t o  10 cm (sc ree)  

rusty-brown s i l t  w i t h  coarse sand and 75% angular volcanic 
fragments 
medium-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 12% 
angular rock fragments including abundant chips 4-1 cm 
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 75% angular 
a r g i l l  i t e  o r  shale  fragments ( sc ree)  
dark-tan-brown s i l t  and more than 75% angular rock fragments 
w i t h  a few chips 4-1 cm (sc ree)  
dark-tan-brown s i l t  t o  coarse sand and much more than 75% 
angular gabbro o r  volcanic fragments 

dark-brown s i l t  t o  coarse sand and more than 75% angular gabbro 
o r  volcanic fragments ( sc ree)  
dark-rust-brown s i l t  w i t h  f i n e  t o  coarse sand and more than 
75% angular rock fragments 

scree  slope,  not sampled 
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% angular 
green argi  11 i t e  fragments 
medium-tan-brown s i l t  and 50% angular black a r g i l l i t e  fragments 

medium-tan-brown s i l t  t o  coarse sand and 75% angular blackish 
a r g i l l  i t e  fragments 
dark-tan-brown s i l t  t o  coarse sand andemore than 75% angular 
rock fragments 
dark-bl ackish-brown s i l  t and 50% angular rock fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 75% angu 
black a r g i l l  i t e  fragments 
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 33% angu 
c rys ta l  1 ine  t u f f  fragments 

dark-tan-brown s i l t  t o  coarse sand and 75% angular rock 
fragments including abundant fragments 1/4-1 cm 

dark-tan-brown s i l t  t o  coarse sand and more than 75% angular 
rock fragments 

dark-tan-brown s i l t  t o  coarse sand and more than 75% angular 
f o s s i l  i ferous  black a r g i l l  i t e  fragments 

dark-tan-brown s i l t  to  coarse sand and more than 75% angular 
rock fragments including abundant fragments 4-1 cm 
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dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% 
a n g u l a r  rock fragments  inc lud ing  abundant c h i p s  4-1 cm, 
no a s h  v i s i b l e  
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 12% 
small angu la r  rock f ragments ,  no a s h  v i s i b l e  

dark-brown s i l t  t o  c o a r s e  sand and 33% angu la r  b lack  a r g i l l i t e  
f ragments  i ncl udi ng abundant c h i p s  k-1 cm 
dark-brown s i l t  t o  c o a r s e  sand and more t han  75% angu la r  rock 
fragments  i nc lud ing  numerous fragments  &-1 cm 
dark-brown s i l t  w i th  t r a c e  f i n e  sand and 67% angu la r  a r g i l l i t e  
f ragments  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 33% angu la r  
rock  fragments  
dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 75% angu la r  
v o l c a n i c  f ragments ,  no a s h  v i  si bl e 

dark-brown s i l t  wi th  t r a c e  f i n e  sand and 67% angu la r  vo l can i c  and 
s h a l e  f ragments ,  no a s h  v i s i b l e  

dark-brown s i l t  wi th  t r a c e  f i n e  sand and 50% a n g u l a r  rock  
fragments  

dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and more t han  
75% angu la r  vo l can i c  o r  t u f f  f ragments  

dark-grey-blue-brown s i l t  t o  c o a r s e  sand and more t han  75% 
ve ry  f i n e  angu la r  c o a r s e  gabbro and s h a l e  f ragments  ( s c r e e )  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and a s h  wi th  
1 ess than  12% angu la r  rock fragments  t o  3 cm 
dark-tan-brown s i l t  w i th  10% f i n e  t o  medium sand and 25% 
angu la r  and rounded rock fragments  ( t i 1  1 ? )  

medium-tan-brown s i l t  w i th  6% f i n e  t o  medium sand and 33% 
angul a r  rock fragments  
medium-tan-brown s i l t  t o  c o a r s e  sand and much more t han  75% 
angu la r  t u f f  f ragments  t o  1 5  cm 
b lu ish-grey  very  f i n e  t o  c o a r s e  sand and more than 75% a n g u l a r  
rock  fragments  t o  2 cm 
dark-brown s i l t  and 3% f i n e  t o  medium sand and 12% angu la r  
rock  fragments  
dark-tan-brown s i l t  w i th  33% f i n e  t o  medium sand and 12% 
angu la r  rock fragments  t o  4 cm 
ou tc rop  of dark-green-grey weather ing t u f f ,  no t  sampled 
dark-brown s i l t  wi th  3% S i n e  t o  medium sand and 50% 
angu la r  rock fragments  2-1 0 cm 
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Line 11 200E 

11 OOON 50 

1 1 020N 50 

11 040N 1 5  
'1 1060N 6 0 

11 080N 3 5 

71100N 45 
11120N 3 0 

11 140N 4 0 

11160N 40 

7 1 180N 6 0 

dark-tan-brown s i l t  wi th  6% f i n e  t o  medium sand and more than 
75% angu la r  t u f f  f ragments  t o  1 0  cm 

dark-brown s i l t  t o  c o a r s e  sand and much more than  75% angu la r  
t u f f  f ragments  

dark-brown s i 1  t wi th  3% f i n e  t o  medium sand and 50% angu la r  
rock fragments  t o  5 cm 
dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 67% angu la r  
rock fragments  2-3 cm 
blackish-brown s i l t  wi th  f i n e  humus and less than  12% angu la r  
rock fragments  4-1 5 cm, a t  permafros t  

dark-tan-brown s i l t  t o  c o a r s e  sand and more than  75% angu la r  
rock  f ragments ,  on permafros t  
ve ry  f i n e  t o  c o a r s e  sand and much more than 75% angu la r  t u f f  
f ragments  t o  30 cm ( s c r e e )  

dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 75% angu la r  
rock  fragments  t o  5 cm 
dark-brown s i l t  and 3% f i n e  t o  medium sand and 67% angu la r  
t u f f  f ragments  t o  1 0  cm 
slump, n o t  sampled 

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 67% angu la r  rock 
fragments  t o  5 cm 

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and some a s h  
l e s s  than  10% angu la r  rock fragments  

dark-brown s i l t  w i t h '  3% f i n e  t o  medium'sand and a s h ,  l e s s  than  
10% angu la r  rock fragments  
tan-brown s i l t  wi th  30% a n g u l a r  rock f ragments ;  no a s h  v i s i b l e  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand,  some a s h  i n  sample 
dark-brown s i l t  w i th  3% f i n e  t o  medium sand and l e s s  than  10% 
angu la r  rock fragments  
medium-brown c l a y  w i th  3% f i n e  t o  medium sand 
dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 20% angu la r  rock 
fragments  

dark-brown s i l t  wi th  3% f ine t o  medium sand and 202 angu la r  
rock fragments;  no a s h  v i s i b l e  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and l e s s  than  
10% angu la r  rock fragments  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand 
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11 200N 

1 1 220N 
11 240N 

11 26ON 
1 1 280N 

11 3OON 
11 32ON 

11 34ON 

11 36ON 

11 38ON 

1 l4OON 

11 42ON 

1 l44ON 

1 l46ON 

1 1480N 

11 500N 

11 520N 

11 540N 

11 560N 

11 580N 

11 SOON 
11 62ON 

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and l e s s  than  10% 
s l i g h t l y  rounded rock fragments  
dark-brown t o  b lack  s i l t  wi th  10% a n g u l a r  t u f f  f ragments  

dark-brown s i l t  wi th  3% fine t o  medium sand and 25% angu la r  
t u f f  f ragments;  no a s h  v i s i b l e  
dark-brown s i l t  wi th  50% angu la r  rock fragments  
dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 30% angu la r  
rock  fragments  

dark-brown s i l t  wi th  20% angu la r  t u f f  f ragments;  no a s h  v i s i b l e  
dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 30% a n g u l a r  
rock fragments;  no a sh  v i s i b l e  
reddish-brown s i l t  wi th  3% medium sand and angu la r  tuff 
fragments;  no a sh  v i s i b l e  

brown s i l t  wi th  80% a n g u l a r  f ragments  of c o a r s e  v o l c a n i c s ;  
no a s h  v i s i b l e  

brown s i l t  w i t h  90% ve ry  c o a r s e  angu la r  vo l can i c  f ragments ;  
no a s h  v i s i b l e  

dark-brown si 1 t 
reddish-brown s i l t  wi th  1% f i n e  t o  medium sand and less than 
10% angu la r  rock fragments  

b lack  s i l t  wi th  some a s h  

dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 40% angu la r  
rock fragments  

dark-brown c l a y e y  s o i l  wi th  3% f i n e  t o  medium sand and l e s s  
than  10% angu la r  rock fragments  
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 30% angu la r  
rock  fragments  
tan-brown s i l t  and 1 esser reddish-brown c l a y  wi th  10% angu la r  
t u f f  f ragments ;  no a s h  v i s i b l e  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% angu la r  
t u f f  f ragments;  no a s h  v i s i b l e  
reddish-brown s i l t  wi th  I%% f i n e  t o  medium sand and more than 
90% angu la r  t u f f  f ragments ;  no a s h  v i s i b l e  
reddish-brown s i l t  w i t h  1YL f i n e  t o  medium sand and 80% 
angu la r  tuff  fragments;  no a s h  v i s i b l e  
dark-brown s i l t  wi th  80% angu la r  t u f f  c h i p s ;  no a s h  v i s i b l e  
dark-brown s i l t  wi th  3% fine t o  medium sand and 50% angu la r  
rock f ragments ;  no a s h  v i s i b l e  
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dark-brown s i l t  wi th  30% angu la r  rock fragments;  no a s h  v i s i b l e  
tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 30% angu la r  rock  
fragments;  no a s h  v i s i b l e  

tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 15% a n g u l a r  
rock fragments ,  no a sh  v i s i b l e  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 20% angu la r  
rock fragments  

medium-brown s i l t  wi th  80% angu la r  t u f f  f ragments;  no a sh  v i s i b l e  
brown s i l t  w i th  90% rock  c h i p s  on s c r e e  s l o p e ;  no a s h  v i s i b l e  

brown s i l t  w i th  90-95% t u f f  c h i p s  on scree s l o p e ;  no a s h  v i s i b l e  
orange-brown s i l t  w i th  90% rock  fragments  predominantly 
grey-weathered t u f f  on s c r e e  s l o p e ;  no humus nor  a s h  v i s i b l e  
dark-brown s i l t  w i th  3% f i n e  t o  medium sand and few r o o t s ;  
no a s h  v i s i b l e  
dark-brown t o  b lack  s i l t  wi th  3% f i n e  t o  medium sand and less 
than 10% angu la r  rock f ragments ;  no a s h  v i s i b l e  

dark-brown s i l t  wi th  12% medium sand and 30% a n g u l a r  rock  
fragments;  no a s h  v i s i b l e  
c l a y  wi th  minor sand and 10% angu la r  rock  f ragments ;  no a s h  
v i s i b l e  
medium-brown s i l t  w i t h  50% angu la r  rock fragments  

dark-brown s i l t  wi th  40% rock c h i p s  t o  1 cm and 60% l a r g e r  
rock fragments 

dark-brown t o  b lack  s i l t  wi th  6% f i n e  t o  medium sand and 30% 
angu la r  rock fragments  
dark-brown s i l t  wi th  6% sand,  abundant c h i p s  t o  1 cm, and 
10% rock f ragments ;  no a s h  v i s i b l e  

dark-brown s i l t  w i th  3% f i n e  t o  medium sand,  many c h i p s  t o  
1 cm, and 50% rock fragments  
b lack  s i l t  wi th  20% rock fragments  a t  permafros t ;  no a s h  
v i s i b l e  

da rk  s i l t  w i t h  many c h i p s  t o  1 cm and 60% rock f ragments ;  no ash  
v i s i b l e  
b lack  s i l t  wi th  3% f i n e  t o  medium sand and 10% rock fragments  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 30% 
gabbro fragments  

tan-brown s i l t - w i t h  3% f i n e  t o  medium sand and 10% rock 
fragments  
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dark-brown 

black s i l t  
1 ig ht-grey 

brown-grey 
no ash vis 
dark- brown 
dark-brown 
fragments 

dark- brown 
fragments 

dark-brown 

tan-brown s i l t  with 3% fine t o  medium sand and 40% rock 
fragments 

reddish-brown s i l t  with 20% rock fragments 

tan-brown and black s i l t  with 3% fine to medium sand and 
20% rock fragments 
dark-brown s i l t  with abundant chips and 70% angular tuff 
fragments; no ash visible 

dark-brown chips 2-5 mm in size with 80% angular tuff 
fragments on scree slope; no ash visible 
medium-brown soil with 80% tuff fragments from 2 to  1 2  mm 
in size on scree slope; no ash visible 
chips and larger rock fragments on old scree slope 
black s i l t  with 15% rock fragments; no ash visible 

s i l t ,  water seep 

with less than 10% rock fragments; no ash visible 
s i l t y  soil with 30% tuff fragments 

s i l t  with abundant chips and 75% tuff fragments; 
i bl e 

s i l t  with 30% rock fragments; no ash visible 

s i l t  with 3% fine t o  medium sand and 30% rock 

s i l t  with 3% fine t o  medium sand and 20% rock 

s i l t  with 20% rock fragments; no ash visible 
medium-brown s i l t  an'd granules 1-2 mm in size w i t h  20% 
rock fragments 

90% ash 
mostly ash 

dark-brown s i l t  with 1 ess than 10% t u f f  fragments 
dark-brown s i l t  with 3% fine t o  medium sand and 10% tuff 
fragments 
dark-brown s i l t  with 20% tuff fragments 
dark-brown s i l t  with 80% fragments of tuff and gabbro on scree 
slope 
dark-brown s i l t  with 50% rock fragments 
dark-brown s i l t  with 30% volcanic fragments below humus a t  
permafrost 

dark-brown s i l t  with 3% fine t o  medium sand and 40% tuff 
fragments 



APPENDIX 1 : CONTINUED 

Sampl e Sampl e 
Number Depth (cm ) Remar ks 

dark-brown s i l t  w i th  some a s h  and 20% rock  fragments  a t  permafrost  

medium-brown s i l  t wi th  40% vo lcan ic  f ragments  

dark-brown s i l t  wi th  40% rock fragments  

1 igh t -green  s i l t  w i th  abundant c h i p s  o f  b lack  rock ( p e r i d o t i  t e )  

g r e e n i s h  s i l t  wi th  80% vo lcan ic  f ragments;  no a s h  v i s i b l e  
mos t ly  g r e e n i s h  rock  c h i p s  2-1 0 cm i n  s i z e  
dark-brown s i l t  w i th  30% t u f f  f ragments  

dark-brown s i l t  w i th  minor a s h  and 20% rock f ragments  

dark-brown s i l t  wi th  1 ess than  10% p e r i d o t i t e  f ragments  
dark-brown s i l t  wi th  20% rock  fragments  
dark-brown s i l t  wi th  20% vo lcan ic  f ragments ;  no a s h  v i s i b l e  

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 1 ess than 
10% rock fragments  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 10% .rock 
fragments  

Line 11 4OOE 

11 OOON 

11 020N 

1 1 040N 

11 060N 

11 080N 

111 OON 

11120N 

1 1 l4ON 

11160N 

11180N 

dark-tan-brown s i l t  w i th  6% f i n e  t o  medium sand ,  abundant 
c h i p s  t o  1 cm and 75% angu la r  medium-grained gabbro fragments  
( s c r e e ) ;  no ash  v i s i b l e  
dark-tan-brown s i l t  wi th  6% f i n e  t o  medium sand ,  moderate 
c h i p s  t o  1 cm and 67% medium-grained gabbro fragments  

dark-brown s i l t  w i th  6% f i n e  t o  medium sand and 67% angu la r  
rock  fragments  . - 
dark-brown s i l t  wi th  6% f i n e  t o  medium sand and 50% angu la r  
rock fragments  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% angu la r  
rock  fragments  
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 33% 
angu la r  rock fragments  
medium-tan-brown s i l t  w i t h  6% f i n e  t o  medium sand,  abundant 
c h i p s  t o  1 cm, and 67% angu la r  gabbro fragments  
medium-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 75% 
angu la r  gabbro fragments  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% angu la r  
rock fragments  
medium-rust-tan-brown s i l t  wi th  6% f i n e  t o  medium sand and 
67% angu la r  gabbro and t u f f  f ragments  



Sampl e Sampl e 
Number Depth (cm ) 

- 

Remarks 

ve ry  da rk  brown s i l t  w i th  3% f i n e  t o  medium sand and l e s s  than 
12% gabbro fragments  sl i g h t l y  rounded 
ve ry  da rk  brown s i l t  wi th  3% f i n e  t o  medium sand and 33% 
angu la r  rock fragments  

ve ry  da rk  blackish-brown s i l t  w i th  3% f i n e  t o  medium sand and 
12% angu la r  rock fragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand,  abundant c h i p s  
t o  1 cm and 50% angu la r  rock  fragments  

dark-tan-brown s i l t  wi th  abundant c h i p s  t o  1 cm and 50% 
angu la r  t u f f  f ragments  

medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand ,  abundant 
c h i p s  t o  1 cm, and 67% angu la r  grey-green t u f f  f ragments  

dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 67% 
angu la r  rock fragments  
dark-tan-brown s i l t  wi th  6% f i n e  t o  medium sand wi th  abundant 
c h i p s  t o  1 cm and 75% angu la r  vo l can i c  f ragments  

medium-yellow-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 
75% fine tuff fragments  
medium-yellow-tan-brown s i l t  wi th  3% f i n e  t o  medium sand ,  
abundant  c h i p s  t o  1 cm and 75% v i t r o p h y r i c  t u f f  f ragments  
medium-tan-brown s i l t  w i th  t r a c e  f i n e  t o  medium sand and 
l e s s  t han  12% angu la r  rock fragments  
dark-tan-brown s i l t  wi th  t r a c e  f i n e  t o  medium sand and l e s s  
than  1 2% angul a r  rock  fragments  

dark-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 75% 
dark-grey rock  fragments  
dark-tan-brown s i l t  wi th  t r a c e  f i n e  t o  medium sand,  abundant 
c h i p s  t o  1 cm, and 75% angu la r  rock fragments  

tan-rusty-brown s i l t  wi th  3% f i n e  t o  medium sand ,  and abundant 
c h i p s  t o  1 cm and 75% t u f f  f ragments  
medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 33% 
angu la r  rock  fragments  

dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% 
dark-grey  t u f f  f ragments  
medium-tan-brown s i l t  wi th  50% angu la r  rock  fragments  

dark-brown s i l t  wi th  6% f i n e  t o  medium sand and 75% angu la r  
rock fragments  
medium-tan-brown s i l t  wi th  6% f i n e  t o  medium sand and more than  
75% medium-grey fragments  

A7 6 
APPENDIX 1 :  CONTINUED 

- 

- 
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Sample Sampl e 
Number Depth (cm) Remarks 

medium-brown s i l t  w i th  90% l igh t -g reen -g rey  t u f f  f ragments  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% angu la r  
rock fragments  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% rock  
fragments  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 33% angu la r  
rock fragments  
medium-tan-rust-brown s i l t  wi th  3% f i n e  t o  medium sand and 
67% angu la r  rock  fragments  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 67% pale- 
g reen  t u f f  f ragments  
dark-brown s i l t  wi th  3% fine t o  medium sand and 50% angu la r  
rock fragments  
medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 67% 
angul a r  rock  fragments  

dark-brown s i l t  and s c r e e  wi th  12% f i n e  t o  medium sand and 90% 
rock fragments  on scree s l o p e ;  no a s h  v i s i b l e  

dark-brown s i l t  wi th  trace f i n e  t o  medium sand and 33% 
d a r  k-grey-green t u f f  f ragments  
dark-brown s i l t  wi th  t r a c e  f i n e  t o  medium sand and 25% 
t u f f  f ragments  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 25% rock  
fragments;  no a s h  v i s i b l e  

dark-tan-brown s i l t  wi th  6% f i n e  t o  medium sand and 67% 
rock fragments  
dark-brown s i l t  and 3% f i n e  t o  medium sand and 50% rock  
fragments  
dark-brown s i l t  and c o a r s e  sand wi th  75% rock f ragments  

dark-brown s i l t  and 3% f i n e  t o  medium sand and 33% mediuin- 
grey-green t u f f  f ragments  
dark-brown s i l t  t o  c o a r s e  sand and 85% rock fragments  

dark-tan-brown s i l t  t o  c o a r s e  sand and 85% medium-grey t u f f  
f ragments  
dark-brown s i l t  w i t h  6% f i n e  t o  medium sand and 67% rock 
fragments  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% rock  
fragments  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 33% rock 
fragments  
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Sampl e Sampl e 
Num ber  Depth (cm) Remarks 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% medium- 
grey-green t u f f  f ragments  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% angu la r  
rock  fragments  
dark-brown s i l t  and humus wi th  3% f i n e  t o  medium sand and 
33% dark-greeni  sh-grey t u f f  f ragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% 
medium-greenish-grey tuff  fragments  
dark-tan-brown s i l t  t o  c o a r s e  sand and 85% rock fragments  
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 67% rock  
fragments  

bl a ck i  sh-brown s i l  t y  humus on permafros t  
dark-tan-brown s i l t  t o  rock  fragments  on scree s l o p e  

dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% 
rock fragments  
medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% 
rock fragments  

Line 11 600E 
11 OOON 

11 020N 
11 040N 
11 060N 

11 080N 

lllOON 
11120N 
11140N 

11160N 
11 180N 
11 200N 

1 1 220N 

11 240N 
11 26ON 
11 280N 

11 3OON 

dark-brown s i l t  wi th  l e s s  than  10% rock fragments  

dark-brown s i l t  w i th  1 ess than 10% rock fragments  
dark-brown s i l t  wi th  30% rock fragments  
dark-brown s i l t  wi th  40% c o a r s e  gabbro and t u f f  f ragments  

dark-brown t o  b lack  s i l t  wi th  less than 10% angu la r  rock  
f ragments  
dark-brown s i l t  w i t h  20% rounded rock fragments;  no a s h  v i s i b l e  
dark-brown s i l t  wi th  less than  5% rock  fragments  

dark-brown s i l t  w i th  20% angu la r  rock fragments  

b lack  s i l t  w i th  30% angu la r  rock fragments  
b lack  humus and a s h  
dark-brown s i l t  wi th  10% angu la r  rock fragments  

dark-brown s i l t  w i t h  l e s s  than  10% angu la r  rock  fragments  

b lack  s i l t  w i th  l e s s  than 10% rock  fragments;  no a s h  v i s i b l e  
dark-brown s i l t  wi th  10% rounded rock  fragments  
medium-brown si 1 t wi th  40% angu la r  rock fragments  

medium-brown s i l t  wi th  10% angu la r  rock fragments  
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Sample Sampl e 
Number Depth (cm) 

-- 

Remarks 

medium-brown s i l t  and vege t a t i on  wi th  50% a r g i l l i t e  f ragments  
medium-brown s i l t  wi th  55% a r g i l l i t e  f ragments  

medium-brown s i l t  wi th  50% a r g i l l i t e  f ragments  

medium-brown s i l t  w i th  10% a r g i l l  i t e  fragments  
red-brown s i l t  wi th  80% t u f f  f ragments  on s c r e e  s l o p e  
50% medium-brown s i l t  and 50% g r e y  c l a y  
b lack  humus sample,  a t  permafros t  

b lack  humus sample, a t  permafrost  
medium-brown s i l t  w i t h  40% t u f f  f ragments  
reddish-brown s i l t  wi th  20% t u f f  f ragments  
dark-brown s i l t  w i th  12% f i n e  t o  medium sand and less than  
12% rock  fragments  
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 12% angu la r  rock  
fragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 67% 
t u f f  and f i n e  gabbro fragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand,  abundant 
rock c h i p s  t o  1 cm, and 75% angu la r  rock f ragments  

dark-brown s i l t  w i th  r u s t y  pa tches ,  3% f i n e  t o  medium sand;  
some humus and 50% angu la r  rock fragments  

dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 25% 
angu la r  rock fragments  

medium-greenish-brown s i l t  wi th  r u s t y  pa tches  wi th  3% fine t o  
medium sand and 25% t u f f  f ragments  - 
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and r u s t y  pa t ches ,  
50% t u f f  f ragments  
dark-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 50% 
angu la r  rock  fragments  

medium-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and abundant 
c h i p s  t o  1 cm and 75% angu la r  t u f f  f ragments;  no a sh  v i s i b l e  
medium-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 75% 
t u f f  f ragments  
medium-tan-hrown s i l t  w i t h  3% f i n e  t o  medium sand and 75% 
angu la r  rock fragments  
medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% 
rock fragments;  no a s h  v i s i b l e  
medium-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 33% 
rock fragments  



APPENDIX 1 : CONTINUED 

Sample Sample 
Number Depth (cm) 

- 

Remarks 

medium-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% 
angul a r  rock  fragments  
b lack  humus a t  permafros t  
mix tu re  o f  humus and dark-tan-brown s i l t  wi th  3% f i n e  t o  medium 
sand 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and some a s h ;  67% 
t u f f  f ragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 95% 
angu la r  rock  fragments  
tan-brown s i l t  wi th  some a s h  and 25% angu la r  rock  fragments  

tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 50% angu la r  
rock fragments  

medium-brown s i l t  wi th  3% fine t o  medium sand and 20% 
gabbro fragments  
medium-brown s i l t  wi th  3% f i n e  t o  medium sand and some humus; 
12% tuff fragments;  no a s h  v i s i b l e  
medium-brown s i l t  w i th  90% banded t u f f  f ragments  on scree s l o p e  

l i gh t -b rown-s i l t  w i th  3% f i n e  t o  medium sand and 10% t u f f  
f ragments  w i th  e p i d o t e  v e i n s  
dark-brown s i l t  w i th  3% f i n e  t o  medium sand 

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% angu la r  
t u f f  f ragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% 
gabbro fragments  

dark-brown s i l t  with.  3% f i n e  t o  medium .sand and 67% t u f f  
f ragments  
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 12% 
angu la r  rock  fragments  
dark-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 33% 
t u f f  f ragments ;  no a s h  v i s i b l e  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% t u f f  
f ragments  

dark-tan-brown s i l t  w i th  1 %  f i n e  t o  medium sand and 33% 
t u f f  f ragments  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 50% angu la r  
rock fragments  
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 33% angu la r  
rock fragments  



-- 

APPENDIX 1 : CONTINUED 

Sample Sampl e 
Number Depth (cm) Remarks 

Line 1 l8OOE 
11 OOON 

11 020N 
11 040N 

, 11 060N 

11 080N 

11100N 

11120N 

1 1 l4ON 
17160N 
1 1 l8ON 

11 200N 

11 220N 

11 240N 

11 260N 

11 280N 
11 3OON 
11 32ON 

11 340N 
1 l36ON 
11 38ON 

1 l4OON 
1 l42ON 
1 1440N 

11 46ON 
1 1 480N 
11 500N 

11 520N 

1 1 540N 

11 560N 

1 1 580N 

dark- brown s i 1 t 
dark-brown s i l t  with 1 e s s  than 10% angular  rock fragments 

black c l a y  w i t h  20% angular  rock fragments 
dark-brown t o  black s i l t  w i t h  small amount of ash and l e s s  
than 10% angular  rock fragments 
dark-brown c l a y  w i t h  50% rounded rock fragments 
coarse  dark-brown s i l t  w i t h  75% rounded rock fragments; no 
ash v i s i b l e  
dark-brown f i n e  c l a y  with l e s s  than 10% rounded rock fragments; 
no ash v i s i b l e  
black s i l t  with 20% rounded rock fragments 

black clayey s i l t  w i t h  l e s s  than 10% rounded rock fragments 

reddish-brown fine s i l t  

black c l a y  w i t h  30% angular  rock fragments; no ash v i s i b l e  

dark-brown t o  black clayey s i l t  with 10% angular  rock 
fragments 
dark-brown c l a y  w i t h  10% rounded rock fragments 
dark-brown s i l t  with rounded rock fragments 

dark-brown s i l t  w i t h  l e s s  than 10% rock fragments 
dark-brown s i l t  w i t h  l e s s  than 10% rounded rock fragments 

dark-brown s i l t  w i t h  50% rounded rock fragments 
dark-brown s i l t  w i t h -  50% angular rock fragments 
black c l a y  w i t h  50% rounded rock fragments 
medium-brown s i l t  with 70% angular  rock fragments 

light-brown s i l t  w i t h  60% angular  t u f f  fragments 
light-brown s i l t  w i t h  50% angular  tuff fragments 
light-brown s i l t  with 10% humus and 40% angular  rock fragments 
light-brown s i l t  w i t h  10% ash and 30% t u f f  fragments 
light-brown s i l t  w i t h  50% angular  rock fragments 

1 ight-brown si: t w i t h  ash and humus,  very wet 

grey c l a y  with 20% rock fragments 
grey c l a y  

light-brown s i l t  with humus and ash a t  permafrost 

black-brown humus w i t h  40% ash a t  permafrost 
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Sampl e Sampl e 
Number Depth (cm) Remarks 

11 600N 2 5 
1 1 620N 30 
1 1 640N 40 
11 660N 20 

11 680N 20 
11 700N 20 
11 720N 30 
1 1740N 4 5 

1 1 760N 5 0 
11 780N 60 
1 1800N 60 

1 1820N 5 0 
1 1840N 5 0 
1 1860N 5 0 

1 1880N 5 0 

11 900N 40 

Line 12000E 
11 OOON 40 

11 020N 3 5 

11 040N 4 0 

11 060N 30 
11 080N 30 

lllOON 45 

11120N 2 5 

11 140N 25 

11160N 30 

11180N 40 

11 200N 30 

black humus and ash a t  permafrost 

brown ash w i t h  10% rock fragments a t  permafrost 
brown ash w i t h  10% rock fragments a t  permafrost 
black humus a t  permafrost 
black humus a t  permafrost 
black humus a t  permafrost 
black humus a t  permafrost 
black humus a t  permafrost 

dark-brown s i l t  w i t h  30% angular  rock fragments 
dark-brown si 1 t with 50% gabbro fragments 

medium-brown s i l  t with 25% angular  rock fragments 

medium-brown s i l t  w i t h  20% angular  rock fragments; no ash  v i s i b l e  

medium-brown s i l t  w i t h  20% angular  rock fragments 

medium-brown s i l t  w i t h  20% angular  rock fragments; no ash v i s i b l e  

medium-brown s i l t  w i t h  15% angular  rock fragments 

medium-brown si 1 t with 40% gabbro fragments 

dark-brown s i l t  w i t h  25% rounded rock fragments 
dark-brown s i l t  w i t h  l e s s  than 12% rounded rock fragments 
dark-brown s i l t  with minor ash and humus and l e s s  than 12% 
rounded rock fragments 
dark-brown s i l t  w i t h  33% angular  rock fragments 
dark-brown s i l t  w i t h  6% f i n e  t o  medium sand and less than 12% 
angul a r  rock fragments 
dark-brown s i l t ,  minor ash ,  3% fine t o  medium sand and 12% 
angular  rock fragments 
dark-brown s i l t  with 6% f i n e  t o  medium sand and 50% angular  
rock fragments 

dark-brown s i l t  w i t h  32 f i n e  t o  medium sand and 25% angular  
rock fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 25% angular  
rock fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 25% yreenjsh 
vol canic  fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 25% gabbro 
fragments 
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Sampl e Sampl e 
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dark-tan-brown s i l t  w i t h  3% f i n e  sand and 33% rounded gabbro 
fragments 

dark-tan-brown s i l t  and 33% fine-grained intermediate volcanic 
fragments 

dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% 
gabbro fragments 
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 33% 
angular rock fragments 
faint-rust-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% gabbro 
fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 25% angular 
rock fragments; no ash v i s i b l e  
dark-tan-brown s i l t  w i t h  25% f i n e  t o  coarse sand and more 
than 75% gabbro fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  med 
gabbro fragments 

dark-tan-brown s l  i gh t l y  clayey si 1 t 
and 75% gabbro fragments 

dark-tan-brown s l  igh t ly  clayey s i l t  
sand and 33% angular rock fragments 

i u m  sand and 75% 

w i t h  3% f i n e  t o  medium sand 

w i t h  12% f i n e  t o  medium 

tan-rust-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% 
a r g i l l i t e  and volcanic fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 75% gabbro 
fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 25% angular 
per idot i  t e  fragments. 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and more than 
75% angular rock fragments on permafrost 

dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 50% 
angular pe r ido t i t e  fragments on permafrost 
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and sca t te red  
rus ty  spots ,  25% angular rock fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 12% angular 
rock fragments on permafrost 
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 33% angular 
gabbro fragments on permafrost 

dark-tan-brown clayey s i l t  w i t h  3% f i n e  t o  medium sand and 
more than 752 angular gabbro fragments 
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 67% angular 
rock fragments on permafrost 



APPENDIX 1 :  CONTINUED 
A24 

Sampl e Sampl e 
Number Depth (cm) Remarks 

dark-rusty-green-brown s i l t  wi th  3% f i n e  t o  medium sand and 
12% angu la r  rock  fragments  
humus, ash,and rusty-brown s i l t  wi th  3% f i n e  t o  medium sand 
and less than  12% angu la r  f ragments  on permafrost  
dark-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 5% 
angu la r  rock  fragments  on permafrost  
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand poss ib ly  w i th  humus 
and a s h  and 5% rock  fragments  on permafros t  
dark-tan-brown s i l t  w i th  3% f i n e  t o  medium sand and 90% 
angu la r  p e r i d o t i t e  f ragments  
dark-tan-brown s i l t  wi th  3% f i n e  t o  medium sand and 25% 
angu la r  gabbro and p e r i d o t i t e  f ragments  on permafros t  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand,  abundant  c h i p s  
t o  1 cm and 75% angu la r  gabbro fragments  

dark-brown s i l t  w i th  3% f ine t o  medium sand and 33% a n g u l a r  
gabbro fragments  on permafros t  

dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 33% angu la r  
gabbro fragments  on permafros t  

dark-brown s i l t  w i th  3% f i n e  t o  medium sand and 67% angu la r  
rock  fragments  on permafros t  
dark-brown s i l t  wi th  3% f i n e  t o  medium sand and humus and 
33% angu la r  rock fragments  on permafrost  

dark-brown s i l t  wi th  3% f i n e  t o  medium sand and 75% 
angu la r  grey-green rock fragments  i n  scree 
medium-brown s i l t  w i th  c o a r s e  sand,  7% stream-rounded 
pebbles ,  and 75% angu la r  rock fragments  
medium-tan-brown s i l t  wi th  6% f i n e  t o  medium sand and 67% 
angu la r  rock fragments  
medium-tan-rust-brown s i l t  t o  very  c o a r s e  sand and 75% 
angu la r  rock fragments  

Line 25W on former Cork c l a ims  

- 8  0s 30 dark-tan-brown s i l t  w i th  t r a c e  f i n e  sand and 12-25% 
angu la r  rock fragments  

120s 30  dark-tan-brown s i l t  w i th  t r a c e  f i n e  sand and 12-25% angu la r  
rock  fragments  

160s 25 medium-yellowish-tan-brown s i l t w i t h 3 % f i n e t o m e d i u m  sand 
and l e s s  than 12% a n g u l a r  rock  f ragments ;  on l a t i t e  

2 00s 35  medium-yellowjsh-tan s i l t  wi th  3% f i n e  t o  medium sand and 50% 
scree-1 i ke angu la r  rock fragments  



APPENDIX 1 : CONTINUED A25 
- 

Sampl e Sampl e 
Number Depth (cm) Remarks 

dark-tan-brown clayey s i l t  w i t h  l e s s  than 12% angular rock 
fragments 
medium-rusty-brown s i l t  w i t h  t r a c e  f i n e  sand and l e s s  than 
12% angular rock fragments; r i g h t  beside one of Esso's so i l  
sampl es 
medium-tan-brown s i l t  w i t h  3% medium coarse sand and 25% 
small angular rock fragments 
dark-brown s i l t  w i t h  3% medium sand and 1 ess  than 1 2 W n g u l a r  
rock fragments 
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and l e s s  than 
12% angul a r  rock fragments 
dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and 67-75% 
angular rock fragments 

dark-tan-brown s i l t  w i t h  3% f i n e  t o  medium sand and l e s s  than 
12% angular rock fragments 
dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and 25% angular 
rock fragments 

dark-brown s i l t  w i t h  3% f i n e  t o  medium sand and l e s s  than 
12% angular rock fragments 
dark-greyish-brown s i l t  w i t h  3% medium t o  coarse sand and 25-33% 
angular rock fragments 
humus 

Line 124 on Burwash Uplands 

humus w i t h  10% volcanic ash;  very wet 
humus w i t h  10% volcanic ash 
humus w i t h  20% volcanic ash 

humus w i t h  40% volcanic ash 
40% black humus, 30% grey ash,  30% greyish-green c lay  

greenish c lay  w i t h  abundant roo ts  

black humus w i t h  20% volcanic ash 
black humus w i t h  30% grey ash 

l ight-grey ash w i t h  30% black humus 
l ight-grey ash w i t h  30% black humus 

1 ight-grey ash w i t h  10% humus 
humus w i t h  10% ash 

only humus,  very wet; no ash layer  noted 
greenish-grey c lay  w i t h  20% ash 



APPENDIX 1 : CONTINUED 

Sample Sampl e 
Number Depth (cm) Remarks 

humus w i t h  25% grey ash 
green c lay  w i t h  25% brown s i l t  and 5% roo ts ;  no ash layer  noted 

black humus w i t h  25% grey ash,  very wet 

black humus w i t h  10% roo ts ;  no ash layer  noted 
humus w i t h  10% roo ts ,  very wet; no ash layer  noted 

black humus w i t h  50% grey ash 
black humus w i t h  75% greyish-brown ash a t  permafrost 

black humus w i t h  20% ash and abundant roots  a t  permafrost 

greenish c lay  w i t h  5% humus; no ash layer  noted 

greenish c lay  w i t h  10% humus and ash 
green c lay  
green c lay  w i t h  20% grey ash 

green c lay  
dark-brown s i l t  

dark-brown clayey s i l t  w i t h  minor ash 
medium-dark-brown c lay  
dark-brown c l ay  w i t h  minor ash 
dark-brown s i l t  w i t h  l e s s  than 10% small rounded pebbles 

humus w i t h  25% volcanic ash 
dark-brown s i l t  w i t h  small rounded green pebbles 

black humus w i t h  50% grey ash a t  permafrost 

green-brown s i l  t wi t ; ]  10% subrounded green pebbl e s  
medium-dark-brown s i l t  w i t h  12% coarse sand; no ash layer  noted 

dark- brown s i  1 t 
dark-brown clay;  no ash layer  noted 



APPENDIX 2: CERTIFICATES OF ANALYSIS FOR SOIL SAMPLES 



CHEMEX LA S LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2 C l  

TELEPHONE: (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

- I CERTIFICATE OF ANALYSIS 1 

INVCICE # : I8313108 
DATE : 19-AUG-83 
P O C O  # : N O N E  

Sarrp l e  P r e ~  Cu Ho Pb bn N i Au NAA 

- d e s c r i p t i c n  code PPT PPm P? rr PPm PDm PPb 
1C60QE ll O C O N  202 53 1 1 93 65 4 
lO6OOE 11020N 202 78 1 1 96 75 5 
10600E llC40N 202 69 1 1 100 65 ( 1  
lO6OOE 11060N 202 72 1 -‘ 1 95 77 C f .  

MEMBER 
CANADIAN TESTING 

ASSOCIATION 

. 
Certified by l 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

- I I CERTIFICATE O F  ANALYSIS 

I N V O I C E  ?I : I8313108 
DATE : 19-AUG-83 
P m C e  # : N O N E  

S a r p  l e  P r e p  Cu Mo Pb Zn N i A U  N A A  

- descr  i p t i  an code DPR P D ~  PPn: P D ~  PPn: PPb 
lO6OOE 1 1800N 2 0 2  1 1 6  1 1 1 2 1  3 3  2 
lO6OOE 11820N 2 0 2  5 5  1 1 0  111 23 (1 
lO6OOE 11840N 2 0 2  4 4  1 9 1 1 2  3 3  5 
10800E 11000N 202  45 1 - -  7 87 56 (1 

--- --- 10800E 1102CN 202 6 6  1 8 9 0  78 ----- 3 
1 0 8 00 1 1 0  TO N - -  2 0 2  8-7 1 4-- 94 99 (1 
10800E llO6ON 2 0 2  6 8  1 1 8 8  87 (1 
10800E 11080N 2 0 2  4 4  1 1 9 1  5 1 37 
13800E 1 l l O O N  2 6 2  44  1 9 8 8  8 6  < 1 
10800E 11 120N - - -- 202  59 1 11 1 0 2  1 1 0  2 
10800E 11 140&----- 202  5 8  1 2 92  77 (1 
1'3800~ 11 1 6 0 ~  2 0 2  67 a 2 1 0 2  61 (1 
10800E 11180N 202 7C 1 3 96 67 2 
10800E 11200N 2 0 2  53 1 2 1 0 0  6 2  (1 

3 . MEMBER 
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

-- 
TO : HALFERDAHL i A S S O C -  LTDmr CERT, # : A8313108-003-L 

CEPT. 1 8 r  I N V C I C E  # : 1 8 3 1 3 1 0 3  
1 0 5 0 9  - 81ST AVEmt CATE : 1 9 - A C G - 8 3  
EDMONTON* A t T A o  P o c o  f! : N O N E  
T6E 1 x 7  

S a r p  l e  P r e p  Cu Vo P b  Zn N i nu N B A  

- d e s c r  i p t  i on code PPm ?on; porn PDm P P ~  D O b  
10800E  1 1740M 2 0 2  67 1 11 1 4 1  36  (1 
1 0 8 0 0 E  1 1 7 6 0 N  2 0 2  5 4  1 1 C 1 0 5  29 (1 
10800E  1 1 7 8 0 N  2 0 2  60 1 1 0  1 3 0  30 (1 
1 0 8 0 Q E  1 1800N 2 0 2  54  1 -' 4 1 0 7  25 (1 

-. -- 10300E  1 1 8 2 0 N  2 0 2  56 1 8 1 2 5  33 1 
10dOGE-XI 3 4 O N 7 U 7 5 3 - - - - - ' -  3 6 - C T -  
1 0 8 0 0 E  1 1 8 6 0 N  2 0 2  5 5  1 7 133 40 (1 
1 0 8 0 0 E  1 1 8 5 0 N  2 0 2  52  1 1 2  1 5 0  37 (1 
10800E  1 19CON 2 0 2  44 1 1 C 1 4 2  3 8  (1 
1 0 8 0 0 E  1 1 9 2 0 N  -- - - -- 2 0 2  5 2  1 3 119 5 7  P -- ---- - -- 
l 0 8 0 G f  1194dN- 2 0 2  7 1 1- 2 1 1 6  93 (1- 
1 0 9 0 0 E  1 1 9 6 0 N  2 0 2  7 8  1 3 1 4 5  49 (1 
1 0 8 0 0 E  1 1 9 8 0 N  2 0 2  7 1  1 6 1 2 3  63 il 
1 0 8 0 0 E  l20CON 2 0 2  55 1 8 1 1 6  44 1 

MEMBER 
CANADIAN TESTlNG 

ASSOCIATION 



EX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

1 ELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I I 

TC : HALFERCAHL & ASSOCe L T C O T  CERTe # : A8313108-004-1 
OEPTm 159 
1 0 5 0 9  - 81ST AVEo, 
EDMONTONI ALTAm 
TSE 1 x 7  

INVOICE d : I8313108 
DATE : 19-AUG-B3  
FaC. ff : NONE 

Sarrp i e P r e p  Cu Mo P D Zn N i Au N A A  

- description code P P ~  porn P D r  P P ~  o m  ?Db 
llOOOc 12060N 202 14 / 4 13 Z U 7  B G  8 

llOOOE l2080N 202 5 1  2 . .  3 126 45 2 
1lOOOE 121CON 202 98 2 I 100 1 8 4  (1 
-11000E 12120N 202 94 2 - 4 182 79 7 

ZTA 
4 MEMBER 

CANADIAN TESTNO 
ASSOC!ATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

-- 
TC : HALFERDAEL & A S S O C m  L T C m t  C E Q T m  # : A83131Ca-UCb-  

DEPT. 189 I N V O I C E  # : 18313109 
10509  - 81ST A V f m r  DATE : 19-AUG-83 
E D K 3 N T O N .  A L T A m  P m C m  # : N O & E  
T 6 E  1x7  

Sarcp l e P r e p  Cu Fro P b  Zn N i Pu N A A  
- description code PP@ P P ~  PPF D P ~  P R m  D u b  

11000Z i29CON 202 36 1 2 8 4  3 1 6 
1 1 0 0 0 ~  1 2 9 2 0 ~  202 1 7  2  a 6 1  36  3 
l l O O O E  12940h 202  40 2  1 111 54 3 
llOO0E 12960N 202 57 2  -. 2  98 5 2  1 
l l O O O E  13000N 202  50 2  1 95  6 6  4 

--'- -'- 1 12  0 CE-12 1 CG?V-7U7--- ST--- * ---- 5L-<1 
1120CE 12120N 202 48 1 1 95 5 5  2 
1120CE 12140N 202 10 0 1 1 96  100  8 
1120CE 12160N 203  45 1 1 ' 102  5 9 2 
1120GE 12180N 

- 
- -  - I 12boE-l-z2 'CO-N---- 

202 102 1 3 1 0 7  6 2  3 
-2- 

---- - 
2  0 2- --- 7-2 4 112. 4 8- 4 -* 

1120CE 1222CN 202  5 2  2 4  99 7 2  1 
1120CE 12240N 202 45 2 7 120  4 0  3 
112005  1226CM 202 32  3 1 88  26  1 
ll2OGE 1 2 2 8 0 N  202 72 1 2  99 6 3  b - - - - - - - -- - 
112OCE--l23~0N----- 2 02---- - -- - 1 4  

-- ---- - - - z- - 
-1-2-ow-- - 

ll2OCE 12320N 202 8 4  1 3 1 6 3  8 7  3 
ll2OOE 12340N 202 7 4  1 8 1 3 6  45 3 
ll2OCE 12360N 202  11 9 1 6 1 2 1  132  5 
1120CE 1238ON 202 69 2  1 2  160 47 - --1-1 20CE1-2-44CON--2-6Z-- I- ----- 3 

3 2- ---- 1 -74 -81 2 2  <T-- 
1120CE 12420N 202 49 1 8 160 4 9  3 
1120CE 12440N 202 43 1 1 0  1 3 3  41  1 
11200E 1 2450N 202 44 1 4  111 3 6  2 
1120CE 12430N - --- - - 2CZ 5 4  1 9 110  5 2  5 - 
1 1 260 ~ 7 - z 5 C o N  202 94 2  2  168  6 0  ?- 
1120CE 12520N 202 6 1  1 1 4  164  5 4  R 
1120Cf 12540N 202 57 1 20 19 0 5 5 5 
1120GE 12560N 202 7 7  1 11 160 77 2 8  
1120GE 12580N 202 58 1 7 110 6 2  4 

I "--- l--l-20 --cE- 2 6  
202 143 '2---- 2 93 5 2- f -  

ll2OOE 12620NA 202 78 1 2 92 400  (1 
11200E 12620N8 202  45 4 2  91  1 3 6  (1 
l l2OOE 1 2640N 202 42 1 7 79 11 8 3 
1120CE 12660N -.- - --- - - -- 202  1 7  1 1 56 2 3  

i- 8-5--- 
- 

1120CE 12580N 202 47 5 90 < 1 

MEMBER 
CANADIAN TESTlNO 

ASSOCtATION 

1- C e r t i f i e d  by e m o e . e . o a  ..mam.o.... . .  



EX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 043-52597 

L 1 
TO : H A L F E R D A H L  & ASS9Cm LTCmr C E R T m  # : A8313108-0Ub-~ 

DEPT. 189 
10509 - elST A V f r r  
EDMONTCN* ELTA. 
T6E 1x7 

I N V O I C E  3 : 1a313108 
DATE : 19-AUG-83 
P m C a  # : NCNE 

S ~ R ; ;  l e P r e p  Cu Mo P b  Zn N i Au n i A A  

- descr i p t i o n  code PPrr P P ~  PD rr O P m  p 2 b  
l l Z O C E  127ailN 2 0 2  3 5  1 2 9 1  7 3  <I * 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

MEMBER 
CANADIAN TESTINQ 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

- descripticn c o d e  PPn; P D K  o ~ f f  o o rr ;; F2 
1 1 2 3 0 -  1 lZ2CN 222 51 1 6 e 2  5 0  3 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

- -1 C E R T I F I C A T E  J F  A R b i Y S I i  1 1 -  . - - -  - -  

- 2 e s c r i ~ t i o n  code 3Prr gprr P P n  3 F m  D O R  usb 
L l Z O C E  1 2 0 2 0 N  2 C 2  74 2 7 104 5 6  3 

MEMBER 

ASSOCIATION 

Certifiec by 



CHEMEX LA S LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, R.C. 
C A N A D A  V7J 2C1 

TELEPHONE: (604) 983-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX. 043-52597 

- d e s c r i p t i o n  c o d e  p ~ r r  P D T  P P ~ c a  p 9 rr a c 5  
114005 117GCK 2GZ 76 1 ? 113 3 4 3 

1- C e r t i f i e d  by , .... ,.,. MEMBER 

ASSOCIATION 



CHEMEX LA S LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

:air; I e P r e p  C u  :J O P t: Zn N i 2u NEb 

- d e s c r  i ~ t i o n  c o d e  PPn ~crn  S P T  p o:n 3um cc!2 
11603E 11230& 2 0 2  5 t 2 2 r 77 S C  < 1 - ll63CE 1 13CON 2S2 55 1 5 35 52 2 
11600E 11320N 2G2 5 C  2 - -  5 5 2  43  (1 
1 1500i 11340K 232 52 2 4 3 1 67 - - 

-I 

l16OOE 11360N 7 3 1 .? 143 44 (1 -.. . - - .- 2__02 ---- -- -. - - - - - - - - -  
115005 113BCh 202 52 1 5 9 3 35 (1 
11600E 1 14COK 252 127 1 16 79 2 3 4 - m 

1 1600f  1 1420bi 202  61 1 1 7 5  70 (1 
11600E 1 1440R 2G2 5 2  1 2 31 34 2 

MEMBER 
CANADIAN TESTING 

ASSOClATlCm 

Certified by 1- ..... ,.... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYnCAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

- d e s c r i ~ t i ~ n  c o d e  C?rr P D K  D D ~ T  O F F  D O T  o c b  
116035  12C23N 2 0 2  1 3 2  3 3 5 5 3 2 2 

l l E O O E  11083N 2G2  3 4  1 2 8 5 5 2  I 
1lSOCE L llCtN 232 63 1 1  3 1 5 5  2  
11800E l l l 2 O h  202 64  1 2  7 5  45 < 1 
118005  11140K 

" - - - -- - -- 2 0 2  78 1 2 2 6  5 2  
0 n 

1 - ----- -- - - -- - - -- - .- - - -- - -- - -- .- -- 
l 1 3 0 0 ~  1 1  ~ i s ~  2 ~ 2  .--- l 0 c  1  2 3 'LJ SC 1 
1 1 8 0 0 ~  1 1  1 ~ 1 h  23'2 67 1 2 7 9  4 5 ( 1  
11800E 1  l2CGN 232  8 1  1  2 30 S 2 1  
ll2OOE 1122CN 2 0 2  77 1 1 3 2 45 2 

-. n 7 9 - -- 1 1 3 - 0 - G E 1 _ 1 - 2 _ 4 C ~ . _ t  C2 - - - - A  1 . 3  ----. 1 - -  - 2 3  5-1- c-- 
11850Z 1126Ck 2 0 2  0 6  2 3 8 5  5 C  1 
118005  1 1 2 9 C N  2 C Z  06 I 3 87 d E A c (1 
1130QE 113C9N Z C Z  5 6  2 d 1 8 8 4 9  8 
l l a 0 C E  1132CN 202 6 2  3 5 53 5 2 1 

MEMBER Certified k y  ...., 
CANADIAN TESTING 

ASSOCLATlON 



CHEMEX LA S LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA 

I 
V7J 2C1 1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX. 043-52597 

2 5 2  S C  1 1 76 91  4 
2C2 7 E  L 1 6 5  3 1  4 
2 0 2  6 5  2  e l  - 7 5  3 7 

2C2 65  . - 2  2 57 7 5  2 - ----. -....---- 
2 5 2 ' -  - -  7%- - - i--- z 93 cic 4 
2C2 66 1 2 91 2 3  (1 
2C2 65 1 2 57 3 5 6 
2 2 2  68 1 2 33 75 (1 
202 - - - - .- -- - --- - 1 1 9 z  l l b  31 - . -- --_--- 4 -- 
2 5 2  76 i 2 ? 5 96 3 
202  71 2 2 7 5  5 5 8 
2 0 2  67 1 3 ar 9 2  E 

d 

2 0 2  7 3  1 4 96 9 5 4 

MEMBER 
CANADIAN TESTINQ 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCGUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I N V C I t E  : 18313853 
CATS : 29 -AUG-53  
F o S o  tt : NCNE 

- d e s c r i p t i c n  c o d e  D 9 rr P P ~  C3rT con: PPK ~ 2 t  
l 2 C C C E  i 1 5 4 0 h  2 G Z  5 4  1 2 5 3 5 6  (1 

MEMBER 
CANADIAN TESTING 

ASSCCIATION 



CHEMEX LABS LTD. 212 BROOKSRANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 043-52597 i , 

- [ C E R T I F I C A T E  OF ANALYSIS / /I 
C E R T *  # : A8314039-001-A 
I N V O I C E  # : 1 8 3 1 4 0 3 9  
D A T E  : 7-SEP-83 
P m O .  # : N C N E  

Sarrp l e P r e p  Cu Mo P b  Zn N i  Pu & P A  
desc r  i ~ t  ion  code a D rr D D ~   off DEIT  om cot: 

10800E 12000N 2 0 1  6 8  2  1 8  1 2 1  33  3 
10800E 12G80h 2 0 1  6 5  1 6 LC2 3 3  3 
l o e o o E  1 2 1 ~ 0 ~  2 c 1  i o a  1 6 101 4 5  1 
10800E 12120N 2 0 1  6 5  2 5 1 C 4  3 5  2 

-- m7m 1o8_0oE.-12+1!+ON_ -- 2-Q.3 ---- "---62 2  w---_---- - 8 --- -- 89  -_ - - w - - ~ - - ~  4 0 ------ 1 - 
10800E 12160N 20 1 7C 1 5 1 2 4  3 8  4  
L080CE 12180N 2C1 2 0 8  2  1 1 3 0  8 3  6 
10800E 122CCN 2 0 1  5 8  2  5 93 29 1 
10800E 1222CN 2 C l  53  2  5 9 9  37 1 

..- -_ 10800L.LZZ4Clv  - - 2 0 1  _ 82  __2_.__2_.--lC --._. - 1-25 -_ _ _  ---%9 4- 
lO8OCE 12260N 2C1 7 3  2 9 1 1 3  4 3  8 
10800E 12280N 2 0 1  52 1 6 1 0 1  37 2  
10800E 123CON 2 0 1  7 C  3 1 3  9 8  3 8  3 
I O ~ O G E  1 2 3 2 0 ~  2 0 1  48 2  o 91 5 5  2 

- . _108_00E_1-23_40& .-20L 9- 7 1 3 4  6 5 1 ----- 
10800E 1 2 3 6 0 h  20  1 5 1  2 4  1 0 4  4 0  4  
10800E 12380N 2C1 5 9  3 3 1 2 2  93  1 
lOSOOE 124CON 217  3C 2  1 1 0 7  28  2 
10800E 12420N 2 0 1  5 2  2 3 1C5 48  4 

_--1O80_0€ -1 24-4Oh 20 L- _ -  _ -65 . --. .--2 ----- -2 , - l 3 4 -  - . -UQ ------- -2- 
1 0 8 0 0 ~  1 2 4 0 0 ~  2 0 1  8C 2  6 1 4 4  63 3 
lO8OOE 12480IV 2 0 1  7 5  3 8  1 4 4  7 6  5 
10800E 125CCN 2C1 5 3  1 3 95 3  5 1 
10900E 12520N 2 0 1  80 2  7 1 3 4  48 3 

- - _ 103OOE--12540N ----- 6Q. . 1 6 X4. ---- 3-9-- - - 
1OSOOE 12560N 2 0 1  7 5  2  7 1 3 9  51 2 
lOSOOE 12580N 2 0 1  58  2  8 1 4 9  49  4  
1C800E 126CON 20 1 6C 1 a 1 0 5  35 3 

I 
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ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 
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L I CERTIFICATE OFANALYSISI IL 

C E R T m  # : A8314622-001-A 
I N V O I C E  # : 18314422 
DATE : 21-SEP-83 
p , a .  ~f : N O N E  

MEMBER 
CANADIAN TESTING 

ASS0C:AflON 

Samp 1 e P r e p  Cu Ho P b  Zn N i  b u N P A  
- dsscr  i W n  I W m  nm nnh 

25W 0805 2 0 1  135 11 7 99 47 17 
2SW 120s 201 395 44  1 83 45 3 8  
25W 160s 201  155 1 9  8 75 3 1 44 
25H 200s 201  325 2 8  5 94 66 255 

--. - . - - 2 ~ w - 2 4  0s -_-. -- I--^. 2e1--108 - I 2-- - . 8 -- -..33--- A&.. L--- 
2SW 290s 201 690 35 6 83  98  4 1 
25W 3205 281 615 42 1 7 4  88  
25W 3 6 0 s  2 0 1  255 1 4  4 84 49 15 
25W 400s 201 590 24  2 82 64 

35 1 
27 

.. _..-25W - . 4 4 0 L v -  - 201- -- - 2 5 5  &. &.----- S -- - 87- -. _ 4.5- L 
25W 480s 20 1 242 8 6 100 1 0 5  
25W 5205 201 265 8 3 9 1  48 
25W 5 6 0 s  201 24C 9 4 94 7 0  
25W 600s 201  27 C 7 4 98 80 37 

---25K..64OS ----- _2QZ---.--_15Q - 6- .. .- - ---2 ---. --19 ----- --4-4- - - . - - - l-0- _I 

L I N E  124 000 201 3 8  1 2 43 24 1 
L I N E  124 040 201  30 4 2 66 2 1  <1 :/ 1 

Certified by *. e . 

L I N E  124 080 201  46 1 1 73 30  C 1  
L I N E  124 120 201  23 3 1 65 20 <1 

- LINE-124__160_~__ ---201_-- - 50 - , L ---3 -- --------- 9 5 - . .. . -4 9.- -_ a,,--- 
LINE 124 200 201 55 2 3 98 57 1 
L I N E  124 240 201 30 1 P 70 27 <l 
L I N E  124  280 201  30  2 1 78 3 1  (1 
L I N E  124  320 201 47 1 2 92 36 1 

- .-LI ~ ~ - - 1 2 4 - . 3 6 0  201-_.--. ----- ~ 4 _ _  - - --- 1 4 ~ -  _--a - - - a 
LINE 124  400 201  62 1 65 23 < I  
LINE 124  440 201 35 13 1 190 36 15 
L I N E  124  480 201  62  4 3 83 5 0  4 
L I N E  124 520 201 37 2 L 95 40 2 

- _.._ LI N E - 1 2 4  -560 .- 201 2 t  3 - 79 32 -------- <I-.. _. - 
L I N E  124 600 2 0 1  56 3 2 93 60 (1 I 
L I N E  124 640 201  2 1  4 2 59 2G (1 / 
LINE 124 680 201 5 1 6 1 88 53 ( 2 .  
L I N E  124  720 20 1 37  4 2 97 45  I 

- L I N E . - 1  24- 2 6 0  -201 .. I------ 51- --. .-_ . 3. . --L 18-7 - 47 I_ ____-tL_ 
LI N E  124  800 2 C l  50  7 1 7 1  47 

_i 
L I N E  124  8 4 0  201  5 8  4 1 84 45 (1 
L I N E  124 880 201 7 2  3 1 '33 74 

I 
L 

L INE 124 920 201  62 2 2 87 55 L I 
I I N F  1 2 4  960 '0 1 5 6  7 7 R 1 R  < P  - 
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CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTlCAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 043-52597 

TO : HALFERDAHL & ASSOC. LTD.7 CERT- # : A8314622-002-A 

- 

INVOICE # : 18314622 
DATE 2 21-SEP-83 
P.0, # : NCNE 

CERTIFICATE OF ANALYSIS 

Samp l e Prep  C u  Mo Pb Zn Ni hu NAA 
p ph - descr i o t i o n  code onm norn n p m  W m  

LINE 124 1000 201 44 2 5 90 48 2 
LI N E  124 1040 201 32 2 6 87 33 5 
LINE 124 1C8C 201 SO 2 5 120 45 (1. 
LINE 124 1120 20 1 40 1 5 105 44 (1 

,-..-- - LLNE 124 - 1160--- - 2QL-- . - 4 5  2--- -- ... 7 99 -40 - L-- 
L I N E  124  120C 201 43 4 7 88  35 4 
L I M E  124 1 2 4 C  201 38 2 4 138 45 1 
LINE 124 1280 201 70 I 3 69 24 1 
L I N E  124 1320 201 37 2 5 92 44 (1 

- - --LIN E_AZ!i--_k3 6 0- - - 2 0 1 .. _. .. 4-7 E 6 ..-_. --- lQ5  - -- -. --.- 3 (3-- -L-- 
LINE 124 1400 201 50 3 2 98 57 (1 
L I N E  124 1440 201 45 1 2 103 55 (1 
LINE 1 2 4  1480 201 5 8  1 4 12s 44 (1 
LI N E  124 1520 201 5 0  1 5 102 46 (1 
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CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 043-52597 

v7J 2C1 

I 
L 1 

TO : Halferdahi E Assoc. L t d - 9  C E R T ,  2 : A8313599-001-2 
Dept. 18, I N V O I C E  * : 18313599 

DATE : 2 6 - A U G - 8 3  
P m O m  # : NOFIE 

ATTN: C* GI3S9N 
S a m ~  l e P r e p  Cu PD Zn N i Au N A A  

I 500 213 56  3 4 4  8 3  6 -- 
1 700 213 70 ti 56 80 358 -- 

- I 900 - -213 16-6 _ _  15 _ 6 6  - - -53 % -- 
I 1  100 213 5 0  3  46 73 6 -- 
1 1  495 213 60 3  5 3 92 4 -- 
11 .905 2 13 60 9 4 3  64 4 -- 
I 1  1300 21  3 138 0 5 4  1 2 3  ( 2  -- 

-- I L L  9 3 4  -- - 3 3  , 4 8  _ -  _ 202  _ - -  ---------p- 

1 1 1  500 213 5 1 1 4 3 3 45 I2 -- 
111 900 213 46 2 5 8 4 85 2 -- 
I 1 1  1300 - 2 1 3  3 0  1 5 4 2 5 0  4  -- 
1 1  1 1700 213 54 4 5 0 2 12 6 -- 

21 100 213  19 4 44 52 236 ..- 
KK2W L E F T  FORK 213 188 35 2 0 5  64 1 0  -- 
NEST F O R K  I 100 213 145 24 43 0 180 10 -- 
WEST F O R K  1 1  _ - - a  213 105 - _  24 2 5 0  - --_-- 119 
WEST F O R K I  I 1585 213 98 22 23 0 104 
2IGHT FOR 1700 213 160 37 260 93 
KK 2i.J 100 2 1 3  70 11 1C9 90 
KK2bJ500 213 76 10 1 1  0 7 3  

9 - - -  " - -2-13_-- -- - - 2 3  -.-- 
213 78 14 110 75 

Y K 3 h  100 213 83 1 2  144 35 
KK3W500 213 74 1 C  116 86 
KK3!.19i33 213 144 19 315 1 4 2  
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CHEMEX LA S LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2c1 

TELEPHONE: (604) 984-0221 
ANALYnCAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

C E R T I F I C A T E  OF ANALYSIS - 

T 3  : Half erdahl  6 A s S O C O  Ltdmr  
D e o t .  1 8 9  
1 0 5 3 9  - 8 1 s t  Ave.9 
Edrnontonr A l  t a .  
T 6 E  1 x 7  

CERTo # A 8 3 1 3 5 9 9 - 0 0 2 - .  
I N V O I C E  !I : 1 8 3 1 3 5 9 9  
DATE : 26-AUG-83 
P o 0 0  f Z NONE 

ATTN: t o  G I 3 S O N  1 

S a m 3  l e P r e ~  Cu P o  Z n  N i Au N A A  ! 
descriotion aom DO;? o o b  - D D m  D D n  

DoPm 2 5 0 0  2 1 3  2 5  6 48 3 1 1 1 2 2  -- ! 
5 50 4 DoPo 2 9 0 0  2 1 3  1 5  2 4  

1 -- 
33 2  -- 1 

DmP. 3 3 0 0  2 1 3  16 3 48 I 

DmPo 3 7 0 0  213 No3.5.  N-SoSo N O S O S O  NmSoS. N - S o 3 0  -- ,_3_.?- , .3900 -.-.--.--- Z!,Z -----. 23 4 - 4  53 -- - 2 -- i --- 
3oP.  4100 A 2 1 3  27  5 4 8  75 2 2 -- 
0 .20  4 1 0 0  9 2 1 3  27 3 4 5  72 4 
DoPo 4 5 5 0  213  1 5  3 3 3  3 3 1536 -- 
Do?. -9C3 2 1 3  16 i 4 2  35 2  

-- I -- 
I 

3 42 3 4  9 -- - - .- 0- .?A- 53 0 L -  ----- 213 -. - - 1 5 - - -  -. 

Do?. 5 7 0 0  2 1 3  1 5  - 3 4 0  38 C 2 -- 
FRYING PbfG l O O H  2 1 3  57  1 8 C  0 7  2135 -- 1 

FRYING P P h  5 C O M  2 1 3  4 5  1 7 4  56 2430 -- 
FRYING P b K  9 C O M  2 1 3  

I 

47 2 7 2  77 S O 3 5  -- 8 
I 

- F - R Y I _ N G P A  h- 1 3 0 0 X  213 7: 8 6 4  -- 6 8 -  13 - - I 
FaYING P A N  1700H 2 1 3  7 C  1 7 2  6 4  3 -- 1 

FRYING P A N  210084 213 6 8  2 8 0  67 5 
F R Y I k G  P P N  2500M 2 1 3  46 1 67 7 3  < 1 -- 

1 7 8  < 1 
-- I 

F R Y I N G  P6N 29COH 2 1 3  40 6J -- I 

- -----. ---- ----.----..-- - - - - I  
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ASSOCIAllON 
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APPENDIX 4: FIELD AND OFFICE PERSONNEL 

Field 
M. A1 exander , Geol og i  s t  
83 Frontenac Crescent 
Deep River, Ontario 
KOJ 1PO 

A. Fafard, Geological Assistant 
9111 - 74 Street  
Edmonton, A1 berta 
T6B 283 

L. B. Hal ferdahl , Engineer 
11 539 - 73 Avenue 
Edmonton, A1 berta 
T6G 0E2 

J. Murasko, Assistant 
11110 University Avenue 
Edmonton, A1 berta 
T6G 1Y6 

C. Sayer, Geological Assistant 
1 Garnet Avenue 
Sherwood Park , A1 berta 
T8A 355 

Office 
M. A1 exander , Geologist 
83 Frontenac Crescent 
Deep River, Ontario 
KOJ 1 PO 

L.B. Halferdahl , Engineer 
11 539 - 73 Avenue 
Edmonton, A1 berta 
T6G 0E2 

W.  McGuire, Draftsman 
5307 - 145 Avenue 
Edmonton, A1 berta 
T5A 4E9 

50 days between June 28 and Augus t  31, 1983 

54 days between June 28 and August  31, 1983 

30 days between June 28 and August  31, 1983 

43 days between June 28 and August 31, 1983 

61 days between June 28 and August  31, 1983 

12 days i n  September, 1983 

-9 days in septembeE and October, 1983 

102 hours in September and October, 1983 

APPENDIX 5: QUALIFICATIONS 

L.B. Hal ferdahl obtained degrees i n  geological engineering and geology 

from Queen's University and The John tlopkins University. He has had more than 25 
years experience as  a practising engineer and geologist in research and mining 
exploration, including consulting since 1969. He i s  a member of the Canadian 
Ins t i tu t e  of Mining and Metallurgy, and i s  registered as  P. Eng. and P.  Geol. in 

the Association of Professional Engineers, Geologists, and Geophysicists of Alberta, 

and licensed as  P. Eng. in the Association of Professional Engineers of British 
Columbia. 
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