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REMARKS: 4/40 MT. NANSEN 
Work in 1987 included environmental and metallurgical studies, 4.6 k. 
of bulldozer and excavator trenching and 17 HQ holes totalling 
1048.5 m. Comparison of drill and trench results suggests supergene 
enrichment in at least the BROWN-MCDADE, FLEX and WEBBER zones. The 
HUESTIS 12 vein was traced 350 m along strike with consistent grades 
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Current Work and Results: 

Work in 1987 included enviromntal 
and metallurgical studies, bulldozer 
and excavator trenching and 17 HQ 
diamond drill holes totalling 1048.5 
m. Twelve of the holes tested the 
FLEX zone, three were drilled in the 
WEBBER zone near the FLEX zone 
junction, one tested the northern 
extension of the HUESTIS vein and one 
tested the BRm-MCDADE zone. More 
than 4.6 km of trenches were divided 
between the DICKSON, ORIXlFF KING, 
SPUD, HUESTIS, FLEX and WEBBER zones 
and outlying geochemical anomalies. 
Comparison of trench and drill 
results showed that most veins 
produced wider, higher-grade 
intersections at surface than at 
depth, which is probably the result 
of supergene enrichment. 
The BRCWN-MCDADE drillhole tested 

the main footwall fault plus several 
vertical to reverse-dipping hanging 
wall splits. Four intervals graded 
better than 1.4 g/t Au, the best 
being 3.2 g/t Au and 42.2 g/t Ag 
across a true width of 6.0 m at the 
level of the footwall fault and 2.3 
g/t Au and 19.5 g/t Ag across a true 
width of 1.2 m in one of the hanging 
wall splits. The core was completely 

oxidized to a vertical depth of 40 m 
and partially oxidized to a depth of 
80 m. 
Trenching in the HUESTIS zone 

exposed a series of narrow 
subparallel anastornosing quartz 
veins, each surrounded by a 
bleached, clay-altered halo 1 to 5 m 
wide. The most consistent vein 
known as the HUESTIS No. 12 was 
traced for 350 m along strike and 
consists of a 6 to 23 cm wide 
1 imonite and scorodite-stained 
quartz vein containing pyrite, 
arsenopyrite, galena and 
sulphosalts surrounded by a zone of 
quartz stringers 0.1 to 1 m wide. 
Selected samples assayed up to 180.7 
g/t Au and 3385.3 g/t Ag. The 
HUESTIS No. 13 is a highly 
fractured, bleached, clay-altered 
and silicified zone which averaged 
5.4 g/t Au and 33.3 g/t Ag across 
its entire width of 19 m. The 
HUESTIS veins terminate at their 
northwest end against a northwest- 
trending cross-fault. 
Northwest of the fault one 

drillhole intersected two weakly- 
mineralized veins 23 m apart. These 
veins form the HUESTIS NORTH zone 
and are believed to be a 
continuation of the HUESTIS zone 
displaced by 90 m of right-lateral 
offset. The best intersection from 
the easternmost vein graded 2.0 g/t 
Au and 46.3 g/t Ag over 2.1 m. 

Some high-grade drill 
intersections were encountered in 
the central part of the FLEX zone, 
with values up to 21.0 g/t Au and 
280.1 g/t Ag, but there was little 
correlation between drill sections 
25-50 m apart, and the widths and 
grades were generally much lower 
than those obtained in overlying 
trenches. 
Trenches and drillholes at the 

north end of the WEBBER zone all cut 
mineralized veins. DDH 87-39 
intersected a zone in the hanging 
wall of the main vein which assayed 
12.2 g/t Au and 2450.3 g/t Ag over 
2.1 m. A trench h v e  the Webber 



upper portal cut weak mineralization 
only. 
The DICKSON zone which lies 

between the FLEX and BROWN-MCDADE 
zones was exposed in six trenches 
over a strike length of 1000 m. 
Well mineralized veins were exposed 
in five of the trenches. Two veins 
40 m apart in trench GD87-10 near 
the centre of the zone returned 
assays up to 17.6 g/t Au and 79.9 g/t 
Ag across 3.0 m and 4.2 g/t Au and 
43.5 g/t Ag over 4.0 m respectively. 
At least four separate veins are 
interpreted and the zone is open in 
all directions. 
The ORLQFF KING zone lies 

imnediately north of the Webber Creek 
Fault. It consists of numerous 
shears and occasional quartz veins up 
to 30 cm wide surrounded by a halo of 
bleached and fractured ~roclastic 
rocks. The zone strikes northwest 
and is traceable for a distance of at 
least 250 m. It appears to dip at a 
derate angle to the southwest, 
parallel to the slope of the 
hillside. Assays from four trenches 
that reached bedrock averaged 1.7 g/t 
Au and 63.4 g/t Ag across 11.5 m. 
The SPUD zone 100 m west of the 

ORLQFF KING zone was exposed in two 
trenches 50 m apart. It consists of 
a 30 cm wide quartz-sulphide vein 
cutting pyroclastic rocks and 
returned up to 6.6 g/t Au and 60.0 
g/t Ag over 2.0 m. 
A single trench across the 

anomalous stockwork zone on the 
adjoining RUSK property exposed 
brecciated and weakly clay-altered 
siliceous tuff. The highest assay 
from a 2.5 m band of fractured 
limonitic siliceous tuff was 0.65 g/t 
Au and 38.3 g/t Ag. 
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SUMMARY AND RECOMMENDATIONS 

The M t .  Nansen area has seen e x p l o r a t i o n  f o r  p l a c e r  go ld ,  g o l d - s i l v e r  

ve ins ,  and porphyry  copper m i n e r a l i z a t i o n  a t  va r i ous  t imes  s i n c e  1912. The 

p l a c e r  and porphyry  occurrences have proven t o  be t o o  low grade t o  be o f  major  

i n t e r e s t  b u t  t h e  ve ins  a r e  w e l l  m i n e r a l i z e d  and e x h i b i t  good l a t e r a l  and 

v e r t i c a l  c o n t i n u i t y .  There a r e  t h r e e  major  v e i n  systems, t h e  Brown-McDade 

which was d iscovered i n  1943 and t h e  Hues t i s  and Webber which were l o c a t e d  

s h o r t l y  a f te rward .  The ve ins  were exp lo red  by a  number o f  companies i n  t h e  

mid-19401s, l a t e  1950 's  and e a r l y  1960 's  us i ng  su r f ace  t r ench ing ,  diamond 

d r i l l i n g  and underground development. By 1965, modest reserves  were proven 

and a  200 ton/day m i l l  was cons t ruc ted .  Dur ing  t he  pe r i ods  September, 1968 t o  

A p r i l ,  1969 and December, 1975 t o  May, 1976, 26,196 tons  g rad ing  about 0.3 

oz / ton  Au and 6 oz/ ton Ag were mined f rom underground on t h e  Hues t i s  and Webber 

ve i ns .  The m i l l  used f l o t a t i o n  w i t h o u t  a  cyanide c i r c u i t  and bo th  ope ra t i ons  

were suspended because o f  u n s a t i s f a c t o r y  g o l d  r ecove r i es  f rom t h e  r e f r a c t o r y  

and p a r t i a l l y  ox i d i zed  su lph ide  m i n e r a l i z a t i o n .  To ta l  proven and p robab le  

reserves  l e f t  when ope ra t i ons  ceased a re  t abu la ted  below. 

Tons 

Hues t i s  40,963 
Webber 30,961 
Brown- 
McDade 20,143 

Proven Probable 

Tons oz/ ton 
A u  - & 

44,765 0.42 8.28 
27,563 0.35 17.67 

20,143 0.45 6.24 

92,471 0.41 11.12 

Proven & Probable 

Tons oz/ ton 
Au - !9 

85,728 0.45 9.11 
58,524 0.34 19.29 

40,286 0.45 6.24 

184,538 0.41 11.71 



From 1977 to 1984 the property was inactive due to a complicated land 

position caused by multiple owners and creditors' liens. In April 1984, B.Y.G. 

Natural Resources Inc. began consolidation of the property and on June 12, 

1985, optioned it to Chevron Canada Resources Limited. In anticipation of the 

agreement, Chevron staked protection claims in late April and May, 1985 and 

after the field season optioned claims adjoining the property from prospector 

G. Dickson, bringing the total land holdings to 30 mineral leases and 333 

claims covering a 75 sq km area. 

The 1985 exploration program searched for open pittable oxidized ores 

amenable to cyanide extraction and included geological mapping; multi-element 

soil geochemistry (6300 samples); VLF-EM surveys (48 km); linecutting and 

baseline surveys; aerial photography; excavator and bulldozer trenching (7582 m 

of bedrock exposed); rotary percussion drilling (1283.5 m in 17 holes); diamond 

drilling (949.9 m in 13 holes); retimbering of the Brown-McDade adit; limited 

underground sampling; metallurgical tests; environmental and geotechnical 

studies; and, destruction of dangerous chemicals abandoned when the mill ceased 

operation in 1976. 

The work was principally directed toward the Brown-McDade Zone where it 

outlined a series of subparallel quartz veins and related porphyry dykes and 

breccias within a 450 m long area that tapers from 150 m in width at the south 

end to 7 m at the north end. The highest grade and widest mineralization (up 

to 0.247 oz/ton Au with 2.10 oz/ton Ag over a true width of 32 m) occurs along 

the footwall contact where a northwest-trending, moderate to steep southwest- 

dipping fault separates relatively fresh granodiorite in the footwall from 

strongly clay altered granodiorite, feldspar porphyry and veins in the hanging 



ve ins .  The b e s t  assays were 0.111 oz / ton  Au w i t h  1.37 oz/ ton Ag over  7  

f rom t r e n c h  samples and 0.292 oz / ton  Au w i t h  24.20 oz/ ton Ag over  1.1 m 

d r i l l  core.  Al though cyanide a m e n a b i l i t y  t e s t s  were g e n e r a l l y  favourab 

w a l l .  M e t a l l u r g i c a l  t e s t s  i n d i c a t e  t h a t  o x i d i z e d  m i n e r a l i z a t i o n  f rom t h e  

Brown-McDade Zone responds ex t reme ly  w e l l  t o  c y a n i d i z a t i o n  b u t  su l ph ide  ores 

a r e  r e l a t i v e l y  r e f r a c t o r y .  

T rench ing  and d r i l l i n g  a t  t h e  Webber Zone conf i rmed p rev i ous  work which 

i n d i c a t e d  t h a t  g o l d  and s i l v e r  va lues  were r e s t r i c t e d  t o  narrow b u t  h i g h  grade 

.O rn 

f rom 

l e ,  

r e c o v e r i e s  were s l i g h t l y  lower  and reagen t  consumptions h i ghe r  than  those 

ob ta i ned  f rom the  Brown-McDade o res .  

G r i d  s o i l  geochemistry o u t l i n e d  numerous no r t hwes t - t r end ing  c l u s t e r s  o f  

modera te ly  t o  s t r o n g l y  anomalous go ld ,  s i l v e r ,  l ead  and/or a r s e n i c  va lues.  A 

few o f  t h e  anomalies were f rom known m i n e r a l i z a t i o n  b u t  most i d e n t i f i e d  

un tes ted  t a r g e t s .  

Tes t  EM-16 surveys showed t h a t  t h e  c l a y  a l t e r e d  rocks  i n  t h e  hanging w a l l  

o f  t h e  Brown-McDade Zone a re  conduc t i ve  and t r aced  t h e  conductors  approx imate ly  

1000 m n o r t h  and 200 m sou th  o f  t h e  main area o f  i n t e r e s t .  

I n  1986, e x p l o r a t i o n  was d i r e c t e d  toward expanding reserves  o f  open 

t h e  Brown-McDade and Webber Zones t o  

1  geochemical t a r g e t s .  Work on t h e  M t .  

i c a l  mapping, EM-16 and t e s t  p ro ton  

l l d o z e r  s t r i p p i n g ,  excava to r  t r e n c h i n g  

i n  11 h o l e s ) .  Most o f  t h e  e f f o r t  was 

d i r e c t e d  toward t h e  no r t he rn  p r o j e c t i o n  o f  t h e  Brown-McDade Zone and a  r e c e n t l y  

d iscovered  v e i n  system (which has been named t h e  F lex  Zone) l o c a t e d  southeast  o f  

p i t t a b l e ,  o x i d i z e d  ore,  and s h i f t e d  f rom 

t h e i r  s t r i k e  extens ions and un tes ted  s o i  

Nansen core  p r o p e r t y  cons i s t ed  o f  geo log 

magnet ic  and h o r i z o n t a l - l o o p  surveys,  bu 

(12,933 m) and diamond d r i l l i n g  (576.4 m  



t h e  Webber Zone. E x p l o r a t i o n  was a l s o  done on t h e  c l a ims  op t i oned  f rom 

Dickson, i n c l u d i n g  geo log i ca l  mapping, s o i l  geochemistry,  EM-16 surveys and 

minor  b u l l d o z e r  t r ench ing .  

The 1986 r e s u l t s  were g e n e r a l l y  encouraging, except  a l ong  t h e  no r t he rn  

p r o j e c t i o n  o f  t he  Brown-McDade Zone where work showed t h a t  t h e  ve ins  a re  

narrow, weakly m ine ra l i zed  and r e l a t i v e l y  unox id ized.  A t  t h e  F l ex  Zone, 

t r e n c h i n g  y i e l d e d  up t o  0.146 oz / ton  Au and 1.98 oz / ton  Ag ac ross  11 m and 

d r i l l i n g  up t o  0.129 oz/ ton Au and 7.13 oz/ ton Ag over  7.6 m. The 

m i n e r a l i z a t i o n  occurs i n  a  n o r t h w e s t - s t r i k i n g ,  moderate ly  west -d ipp ing,  

anastomosing v e i n  system t h a t  was t r a c e d  i n t e r m i t t e n t l y  a l ong  a  1100 m s t r i k e  

l e n g t h .  Un fo r t una te l y  t h e  m i n e r a l i z a t i o n  i s  e r r a t i c a l l y  d i s t r i b u t e d  and d r i l l  

ho l es  beneath some o f  t h e  b e s t  t renches  d i d  n o t  r e t u r n  s i g n i f i c a n t  va lues.  The 

j u n c t i o n s  between t he  F lex  and t h e  ad jacen t  Hues t i s  and Webber Zones produced 

p a r t i c u l a r l y  i n t e r e s t i n g  t r e n c h  r e s u l t s  w i t h  t h e  h i g h e s t  grade i n t e r s e c t i o n  

(0.495 oz/ ton Au and 4.01 oz / ton  Ag over  5.3 m) coming f rom t h e  F lex  Zone near 

i t s  j u n c t i o n  w i t h  t he  Hues t i s  and t h e  w ides t  i n t e r s e c t i o n  (0.117 oz / ton  Au w i t h  

3.97 oz / ton  Ag over 19 m) f rom t h e  Webber Zone near i t s  j u n c t i o n  w i t h  t h e  F lex .  

E x p l o r a t i o n  elsewhere on t h e  p r o p e r t y  d iscovered f o u r  new v e i n  zones (Dickson, 

O r l o f f  King, Spud and G o u l t e r )  w i t h  b u l k  tonnage p o t e n t i a l ;  o u t l i n e d  a  m u l t i -  

e lement s o i l  geochemical anomaly on t h e  c la ims  op t ioned  f rom G.  Dickson; and 

showed t h a t  magnet ic surveys a r e  o f  l i t t l e  va lue because o f  l ow  c o n t r a s t  

between u n i t s  w h i l e  VLF surveys a r e  unable t o  d e t e c t  some types  o f  ve i ns  and 

cannot d i s t i n g u i s h  between m i n e r a l i z e d  and unminera l i zed  p o r t i o n s  o f  s t r u c t u r e s  

t h a t  a r e  conduct ive.  



Exploration in 1987 continued to focus on open pit potential for oxidized 

ores but also included preliminary evaluation of the potential for small scale, 

open pit, high grade mining of predominantly sulphide ore from the Huestis 

Zone. Work consisted of claim surveys, continued environmental and 

metallurgical studies, 4606.5 m of bulldozer and excavator trenching, and 

1048.5 m of diamond drilling on the core property, plus 750 m of bulldozer and 

excavator trenching on the claims optioned from Dickson. Most of the Mt. Nansen 

trenching was done on the Huestis, Dickson, Orloff King and Spud Zones, while 

the drilling included twelve holes in the Flex Zone, three in the Webber, one in 

the Brown-McDade and one in the Huestis North (formerly called the Upper Flex). 

The Brown McDade Zone drill hole tested the main footwall fault plus a 

series of hanging wall splits. It showed that the splits are vertical to 

reverse dipping and that mineralization and alteration along the footwall fault 

are stronger than in previous deep holes, suggesting that the intersections 

between the split and the footwall fault are important controls on 

mineralization. Samples from the footwall fault averaged 0.094 oz/ton Au and 

1.23 oz/ton Ag over a true width of 6.0 m, which compares well with results 

obtained from holes drilled updip on that section. However, intersections on 

the splits were narrow and low grade compared with those in overlying trenches, 

which may be evidence of near surface supergene enrichment of gold. 

Trenching and drilling in the Flex Zone confirmed the erratic distribution 

of mineralization and showed that most veins produced wider, higher grade 

intersections at surface than they do at depth, again suggesting supergene 

enrichment. Bulk tonnage potential in this zone appears to be limited but 

underground potential is comparable to the Webber and Huestis Zones, based on 



t h e  d e n s i t y  of h i gh  grade i n t e r s e c t i o n s .  Work i n  t h e  v i c i n i t y  o f  t h e  j u n c t i o n  

between t h e  F lex  and Hues t i s  Zones i d e n t i f i e d  a  l a r g e  c ross  f a u l t  w i t h  

approx imate ly  90 m o f  d e x t r a l  o f f s e t  which r e s u l t s  i n  t h e  j u x t a p o s i t i o n  o f  t he  

two zones. M e t a l l u r g i c a l  t e s t s  on 1986 d r i l l  co re  f rom t h e  F lex  Zone showed 

t h e  o x i d i z e d  and p a r t i a l l y  o x i d i z e d  m i n e r a l i z a t i o n  responds w e l l  t o  

c y a n i d i z a t i o n .  

The Webber Zone work was d i r e c t e d  toward t h e  n o r t h  end o f  t h e  zone (near  

i t s  j u n c t i o n  w i t h  t he  F l ex  Zone) where 1985 and 1986 t r e n c h i n g  r e t u r n e d  broad 

i n t e r s e c t i o n s  (up t o  0.117 oz/ ton Au and 3.97 oz/ ton Ag over  19 m) f rom a  

s e r i e s  o f  b i f u c a t e d  ve ins .  Assays f rom 1987 d r i l l  ho l es  and t renches  y i e l d e d  

g e n e r a l l y  low values. The b e s t  assay (0.356 oz/ ton Au and 71.47 oz / ton  Ag over 

2 .1  rn) was re tu rned  f rom a  d r i l l  h o l e  d i r e c t l y  downdip f rom t h e  19 m 

i n t e r s e c t i o n .  

T rench ing  a t  t he  Hues t i s  Zone showed t h a t  most o f  t h e  m i n e r a l i z a t i o n  i s  

r e l a t i v e l y  unox id ized  and con f i ned  t o  narrow ve ins ,  except  f o r  an exposure i n  

t h e  most s o u t h e r l y  t r ench  which averaged 0.158 oz/ ton Au and 0.97 oz / ton  Ag 

over  19 m. Th i s  i n t e r s e c t i o n  came f rom a  h i g h l y  f r a c t u r e d ,  i n t e n s e l y  bleached 

and c l a y  a l t e r e d  qua r t z  f l ooded  zone t h a t  p inches o u t  t o  t h e  n o r t h  b u t  i s  open 

t o  t h e  south.  

Sampling o f  h i g h  grade m a t e r i a l  f rom one o f  t he  narrower  ve i ns  y i e l d e d  

c o n s i s t e n t l y  h igher  va lues (up t o  5.272 oz/ ton Au and 98.74 oz / ton  Ag) over 6  

t o  23 cm w id ths  f o r  a  350 m  s t r i k e  leng th ,  suggest ing t h a t  i t  cou ld  suppor t  a  

sma l l  open p i t  mine t h a t  produced hand s o r t e d  h i g h  grade o re .  

Work on t h e  Hues t i s  No r t h  Zone t r a c e d  t h e  Hues t i s  ve i ns  i n t e r m i t t e n t l y  

over  a  450 m s t r i k e  l e n g t h  on t h e  n o r t h  s i d e  o f  t h e  c ross  f a u l t .  A l though t h e  



1987 e x p l o r a t i o n  d i d  n o t  produce any s i g n i f i c a n t  r e s u l t s ,  i t  was ex t reme ly  wide 

spaced and 1986 d r i l l  t renches  and d r i l l  ho les  i n  t h e  zone d i d  y i e l d  some h igh  

assays. 

The Dickson Zone, l o c a t e d  midway between t he  Brown-McDade and F lex  Zones, 

i s  exposed i n  s i x  t renches spread over  a  1000 m s t r i k e  l e n g t h  and c o n s i s t s  o f  

a t  l e a s t  f o u r  anastomosing ve ins .  The bes t  assay (0.513 oz/ ton Au and 2.33 

oz / ton  Ag over  3.0 m) came f rom a  t r e n c h  near t he  cen t re  o f  t h e  zone. 

E x p l o r a t i o n  p o t e n t i a l  f o r  b u l k  tonnage o r  underground t a r g e t s  e x i s t s  w i t h i n  t he  

zone, a l ong  s t r i k e  i n  bo th  d i r e c t i o n s  and p a r a l l e l  t o  i t , p a r t i c u  

n o r t h e a s t  i n  t he  v i c i n i t y  o f  an un tes ted  s o i l  geochemical anomaly 

Work a t  t he  O r l o f f  K ing  and Spud Zones, which may be f a u l t e d  

a r l y  t o  t h e  

ex tens ions  o f  

t e d  and f o u r  t h e  F l e x  and Webber Zones, i n c  

t h a t  were s t r i p p e d  and l e f t  t o  

f o u r  t renches  over a  250 m  s t r  

f o r  t h e  i n t e r s e c t i o n s  o f  0.050 

l uded  n i n e  t renches t h a t  were comple 

thaw. The O r l o f f  K ing  Zone was i n t e r s e c t e d  i n  

i k e  l e n g t h  and re tu rned  a  weighted average grade 

oz / ton  Au and 1.85 oz / ton  Ag across 11.5 m. 

M i n e r a l i z a t i o n  c o n s i s t s  p redominan t l y  o f  l i m o n i t e  s t a i n e d  f r a c t u r e s  and shears 

w i t h i n  a  broad zone t h a t  d i p s  s u b p a r a l l e l  t o  t he  s lope  o f  t h e  h i l l .  The Spud 

Zone l i e s  100 m t o  t h e  west and was o n l y  c u t  i n  two t renches 50 m apa r t .  The 

b e s t  assay was 0.192 oz / ton  Au and 1.75 oz/ ton Ag over 2 m. 

E x p l o r a t i o n  o f  o u t l y i n g  geochemical t a r g e t s  on t h e  M t .  Nansen core  

p r o p e r t y  and t h e  c la ims  op t i oned  from Dickson exposed severa l  w e l l  a l t e r e d  

zones b u t  d i d  n o t  produce s i g n i f i c a n t  assays. 

The n e x t  stage o f  e x p l o r a t i o n  and development a t  t h e  M t .  Nansen p r o p e r t y  

shou ld  concen t ra te  on c l o s e  spaced diamond d r i l l i n g  and b u l l d o z e r  s t r i p p i n g  i n  

t h e  Brown-McDade Zone t o  e s t a b l i s h  t h e  tonnage and grade o f  o x i d i z e d  o re  t h a t  



could be effectively mined by open pit methods. In anticipation of favourable 

results and a positive production decision, all necessary applications should 

be made to the appropriate governmental agencies. Drilling and trenching 

should also continue on the other zones to determine if any could contribute 

additional open pit ore to a mining operation. The four areas with the most 

immediate potential appear to be the central part of the Flex Zone, the Orloff 

King Zone, the new vein at the south end of the Huestis Zone and the Dickson 

Zone. Consideration should also be given to the best method for mining 

relatively high grade, cyanide amenable, oxidized ore in the Webber Zone. 

Open pit mining of oxidized ores is likely to be a relatively small scale, 

short-lived operation and the long-term potential of the property lies in 

underground mining of higher grade sulphide ore. In this regard, metallurgical 

studies should continue to determine the most effective means for treating 

these ores while drilling and underground development should be done to 

establish reserves, as funds are available. 

Respectfully submitted, 

ARCHER, CATHRO & ASSOCIATES (1981) LIMITED 

M.J. Walls, B.Sc. W.D. Eaton, B.A., B.Sc. 



INTRODUCTION 

In mid-June 1985, Chevron Canada Resources Limited optioned the Mt. Nansen 

property from B.Y.G. Natural Resources Inc. Since that time, exploration has 

been managed by Archer, Cathro & Associates (1981) Limited and directed toward 

evaluating potential for open pittable, oxidized gold-silver ores suitable for 

cyanide extraction. 

In 1985, work focused on the previously discovered Brown-McDade and Webber 

Zones and included claim staking, geological mapping, property-wide multi- 

element soil geochemistry, VFL-EM test surveys, linecutting, baseline surveys, 

aerial photography, 7582 m of excavator and/or bulldozer trenching, 1283.5 m of 

rotary percussion drilling in 17 holes, 949.9 m of diamond drilling in 13 

holes, sampling of old dumps and tailing ponds, retimbering of the Brown-McDade 

adit portal, limited underground sampling, and metallurgical, geotechnical and 

environmental studies. 

The property was enlarged in March, 1986 when 76 claims (Rusk Group) 

adjoining the west side of the Mt. Nansen claim group were optioned from 

prospector G. Dickson. In 1986, the exploration focus shifted from the Webber 

and Brown-McDade Zones to their strike extensions and previously untested 

geochemistry targets. Most of the work was done on the northerly projection of 

the Brown-McDade Zone, a complex vein system southeast of the Webber Zone 

(which has been named the Flex Zone) and four discoveries in the central part 

of the property (Dickson, Orloff King, Spud and Goulter Zones). Work included 

claim surveys, geological mapping, VLF-EM surveys, test proton magnetic and 

horizontal-loop surveys, bulldozer stripping, 12,933 m of excavator trenching 

and 576.4 m of diamond drilling on the Mt. Nansen claim group plus baseline 

surveys, soil geochemistry and 600 m of bulldozer trenching on the Rusk Group. 



The 1987 field program consisted of additional claim surveys, continued 

environmental and metallurgical studies, bulldozer and excavator trenching on 

several zones and geochemical targets, and diamond drilling. In addition, 

bulldozer and excavator trenching was done on the Rusk Group which is described 

in a separate report included as Appendix I in the pocket. Exploration was 

conducted under the authors' supervision between May 28 and September 23 from a 

tent frame camp located near the Brown-McDade portal. The Authors' Statements 

of Qualifications appears in Appendix 11. 



- 11 - 
LOCATION, ACCESS AND CLAIM DATA 

The M t .  Nansen p r o p e r t y  i s  l o c a t e d  i n  wes t -cen t ra l  Yukon on NTS mapsheet 

1151/3 a t  l a t i t u d e  6Z005'N and l o n g i t u d e  137'08'W. A 60 km g rave l  road  

connec t ing  i t  t o  Carmacks, t h e  c l o s e s t  community, i s  ma in ta ined  by  t h e  

t e r r i t o r i a l  government f rom A p r i l  t o  October.  Whitehorse, t h e  main supp ly  

c e n t r e  and t e r r i t o r i a l  c a p i t a l ,  i s  175 km f u r t h e r  south by paved highway, as 

shown on F igu re  1 on t he  f o l l o w i n g  page. A g rave l  a i r s t r i p  s u i t a b l e  f o r  a l l  

t ypes  o f  bush a i r c r a f t  i s  s i t u a t e d  on t h e  p r o p e r t y  b u t  r e q u i r e s  g rad ing  be fo re  

i t  can be used. 

Land ho ld i ngs  i n c l u d e  30 m ine ra l  leases, 143 c la ims  more than  t h r e e  years  

o l d  (Mt.  Nansen and DD Groups), 114 c la ims  s taked i n  s p r i n g  1985 (Chevron 

Group) and 76 c la ims  op t ioned  f rom G.  Dickson i n  March 1986 (Rusk Group). A l l  

a r e  r e g i s t e r e d  w i t h  t he  Whitehorse M in i ng  Recorder, w i t h  t h e  leases  and M t .  

Nansen, DD and Rusk Groups h e l d  i n  t h e  name o f  Chevron Canada Resources L i m i t e d  

and t h e  Chevron Group i n  t h e  name o f  Archer,  Cathro & Assoc ia tes  (1981) L i m i t e d  

on b e h a l f  o f  Chevron. Table  1, f o l l o w i n g ,  summarizes t h e  c l a i m  data,  w h i l e  

F i g u r e  2, f o l l o w i n g  t h e  t a b l e ,  i l l u s t r a t e s  t h e  approximate c l a i m  boundar ies.  

C la im surveys conducted i n  1987 were ab le  t o  e s t a b l i s h  t h e  l o c a t i o n  o f  

seve ra l  key c la ims  a t  t he  n o r t h  end o f  t h e  M t .  Nansen p rope r t y .  However, l e g a l  

surveys w i l l  be r e q u i r e d  t o  c o n f i r m  t h e  l o c a t i o n s  as most o f  t h e  c l a i m  pos t s  

were untagged, one s e t  was i n c o r r e c t l y  tagged by e a r l i e r  workers,  and severa l  

p o s t s  were miss ing.  Replacement p o s t s  and tags  were p laced  i n  some areas and 

n o t i f i c a t i o n  o f  t h i s  work has been forwarded t o  t h e  m in i ng  reco rde r  f o r  h i s  

approva l .  Based on t h e  presumed c l a i m  l o c a t i o n s  and i n t e r p r e t a t i o n  o f  t h e  

B.Y.G. and Chevron o p t i o n  agreement, t h e  M t .  Nansen area o f  i n t e r e s t  has been 

determined r e l a t i v e  t o  t h e  nearby Tawa c la ims  t h a t  a re  h e l d  under o p t i o n  by 

Chevron f rom Consol idated BRX M in i ng  and Petroleum Corpora t ion ,  as shown on 

F i g u r e  2. 



Claim Name 

Mineral Leases 

Old Timer 
Tub 
Big Thing 
Rex 
Buster 

Gl ouser 
Buck 
Leroi 
Amal ee 
Hope 

Duke 
Queen 
Senorita 
Rose 
Golden Eagle 

War Eagl e 
Shamrock 
Nansen 
Spot 
Clarence 

Arl ep 
Phyl 1 i s  
Lucky Thing 
Bl uebell 
Rub 

P u b  
Sundog 
Cub  
Jam 
Pam 

TABLE 1: CLAIM STATUS AS OF DECEMBER 1, 1987 

Lease Number Expiry Date 

October 23, 1993 
October 23, 1993 
October 23, 1993 
October 23, 1993 
October 23, 1993 

October 23, 1993 
October 23, 1993 
March 18, 1995 
March 18, 1995 
March 18, 1995 

March 18, 1995 
March 18, 1995 
March 18, 1995 
October 9, 1998 
October 9, 1998 

October 9, 1998 
October 9, 1998 
October 9, 1998 
October 9, 1998 
October 9, 1998 

October 9, 1998 
October 9, 1998 
October 9, 1998 
October 9, 1998 
October 9, 1998 

October 9, 1998 
October 9, 1998 
October 9, 1998 
October 9, 1998 
October 9, 1998 

Number of Leases - 30 



TABLE 1: CLAIM STATUS ( C o n t ' d )  

C l a i m  Name 

Mt .  Nansen Group 

Dome 1-7 
Dome 8-18 
Dome 19 
Dome 20-22 
Dome 25-28 
Dome 33-43 
Dome 47-66 
Dome 78-84 
Dome 86 

HIW 1-8F 
HIW 9 
HIW 10-llF 
HIW 12-17 

J e f f  1-5 
J e f f  7 
Joanne 1-6 
Laura 9 

Number o f  Claims - - 95 

DD Group 

Number o f  Claims - - 48 

Chevron Group 

EEK 1-18 
ICT 1-36 
ONE-1F 
ONT 1-43 
ONT 44-51 
TBR 1-8 

Number o f  Claims - - 114 

Di  ckson Group 

J - B i l l  1-32 
B u l l  1-8 

9-28 
R a t  9-24 

Number o f  Claims - - 76 

G r a n t  Number E x p i r y  Date  

February  6, 1990 
February  6, 1991 
February  6, 1990 
February  6, 1991 
February  6, 1990 
February  6, 1990 
February  6, 1990 
February  6, 1993 
February  6, 1993 

February  6, 1991 
February  6, 1993 
February  6, 1993 
February  6, 1993 

February  6, 1990 
February  6, 1990 
February  6, 1991 
February  6, 1990 

February  6, 1990 

February  6, 1991 
February  6, 1991 
February  6, 1991 
February  6, 1991 
February  6, 1991 
February  6, 1991 

February  28, 1992 
February  28, 1991 
February  28, 1990 
February  28, 1991 
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PERSONNEL, CONTRACTORS AND PROGRAM CHRONOLOGY 

The Nansen P r o j e c t  crew was superv ised  by D. Eaton and cons i s t ed  o f  

p r o j e c t  g e o l o g i s t  M. Wal ls,  a  cook and one t o  f o u r  f ie ldmen,  depending upon t h e  

l e v e l  o f  a c t i v i t y .  Appendix I 1 1  con ta i ns  a  l i s t  o f  personnel  who worked on t he  

p r o p e r t y .  

P r i o r  t o  t he  program's commencement, b i d s  were ob ta ined  f o r  t h e  heavy 

equipment work and c o n t r a c t s  were subsequent ly  s igned w i t h  two Whitehorse-based 

f i r m s ,  I bex  Con t rac t i ng  L i m i t e d  and E. Caron Diamond D r i l l i n g  L td . ,  t o  do t h e  

t r e n c h i n g  and d r i l l i n g ,  r e s p e c t i v e l y .  

Environmental  and m e t a l l u r g i c a l  s t u d i e s  were superv ised  by Chevron and 

were c o n t r a c t  t o  Norecol Environmental  Consul tants  L td .  o f  Vancouver, B.C. and 

L a k e f i e l d  Research o f  L a k e f i e l d ,  O n t a r i o ,  r e s p e c t i v e l y .  A r e p o r t  summarizing 

t h e  r e s u l t s  of No reco l ' s  1986 work appears i n  Appendix I V  and t h e  1987 r e p o r t  

i s  n o t  expected u n t i l  e a r l y  1988. L a k e f i e l d ' s  r e p o r t ,  which descr ibes  

c y a n i d i z a t i o n  t e s t s  performed i n  s p r i n g ,  1987 on samples c o l l e c t e d  i n  1986, i s  

i n c l u d e d  i n  Appendix V .  

The f o l l o w i n g  i s  a  ch rono log i ca l  summary o f  t h e  work and impo r tan t  events .  

e a r l y  May D r i l l  m o b i l i z e d  t o  t h e  p rope r t y .  

May 25-27 Mt.  Nansen crew a r r i v e d  i n  Whitehorse and o rgan ized  t h e  camp 
and f i e l d  gear. 

May 28 Camp s u p p l i e s  and crew mob i l i zed  t o  p r o p e r t y  and camp 
rees tab l i shed .  

May 29-31 Bu l l doze r  a r r i v e d ,  f i r s t  d r i l l  s i t e s  l e v e l e d ,  access roads 
b u i l t  and new co re  s to rage  area cons t ruc ted .  

May 31-June 1 D r i l l e r s  a r r i v e d  on p r o p e r t y  and prepared f o r  d r i l l i n g .  

June 2-27 Diamond d r i l l i n g  performed us i ng  b u l l d o z e r  f o r  moves and 
suppor t .  



June 4-10 

June 6-July 5 

June 13-Sept. 17 

June 17 

June 22 

June 28 

June 29-July 5 

July 4 

July 15 

August 2-8 

August 5-21 

August 19 

August 28 

September 1 

September 5-13 

September 13-16 

September 17 

September 19 

September 19-20 

September 21 

September 22-23 

Vegetation stripped from proposed trenches. 

Drill sites, trenches and claims surveyed. 

Excavator and operator arrived. Trenching performed 
intermittently throughout period with occasional use by 
other groups working on nearby prospects when not required 
at Mt. Nansen. 

T. Donaldson and investor toured property. 

T. Donaldson and two B.Y.G. directors and four investors 
toured property. 

Diamond drill moved off the property. 

Bulldozer deepened proposed trenches. 

Norecol technician visited property and collected water 
sampl es. 

Jim Morin and two geologists from the Department of Indian 
and Northern Affairs toured property. 

Bulldozer trenching performed on the Rusk Group. 

Additional trenches and claims surveyed. 

J. Mancuso, E. Dodson and C. Dyson of Chevron toured 
property. 

Norecol technical visited property and collected water 
sampl es . 
T. Donaldson, A. Thompson and four investors toured property. 

Bulldozer trenched on the Rusk Group. 

Excavator attempted to cut severely frozen ground at Rusk 
Group. 

Excavator left property. 

T. Donaldson, A. Thompson and Northern Miner reporter toured 
property. 

Camp part 

Camp gear 

Camp gear 
Vancouver 

ally dismantled and winterized. 

and crew demobilized to Whitehorse. 

put into storage and field data shipped to 



ACTIVITY BY OTHERS 

During the 1987 field season, the Mt. Nansen area saw a moderate level of 

placer miner activity and a slightly increased level of lode exploration over 

the previous year. 

The placer work was performed by individuals. Profitable placers were 

operated on Back Creek, Nansen Creek and an unnamed tributary of the Klaza 

River, while most other streams draining the Mt. Nansen property received 

either stripping or test pitting. 

Lode exploration was conducted on several properties, the locations of 

which are shown on Figure C-1 in the pocket. 

Tawa (Chevron Canada Resources Ltd. under option from Consolidated BRX 

Mining and Petroleum Corporation) - Work included claim surveys, staking of 16 
additional claims, construction of a 1700 m long access road, excavator 

trenching which exposed 1939 m of bedrock, and 6385 m of prestripping on 

proposed 1988 trench sites. Exploration was directed toward a series of 

northwest-trending, gold- and silver-bearing veins, shear zones and porphyry 

dykes. 

Vic (Chesbar Resources Inc. and States Exploration farming-in on Kerr - 
Addison Mines Limited's option from G. Dickson) - A test EM-16 survey, minor 

excavator and bulldozer trenching and approximately 1220 m of diamond drilling 

were done to test narrow quartz veins that contain erratic but high grade gold 

values. Results were rumoured to be negative. 

Goulter (Aurchem Ltd. under option from the Goulter family and G. Dickson)- 

This program consisted of minor soil geochemistry, staking of fractional claims 

and about 1525 m of diamond drilling. Exploration found precious metals in 

broad shear zones containing localized calcite - + quartz + sulphide lenses. No 

assays were reported but additional drilling is planned for 1988. 



Minor reconnaissance e x p l o r a t i o n  was conducted on the  !lJ (Chesbar and 

Sta tes  under an op t ion  f rom Ker r  Addison), the  Robert ( G .  Dickson) and the  Dews 

(E .  Cur ley)  p rope r t i es .  



HISTORY 

The Mt. Nansen area is the fourth oldest precious metal camp in the Yukon 

Territory. Placer gold was discovered in several creeks draining the area 

during the early 1900's but none of the discoveries was rich or large enough to 

sustain a long term operation. Figure P-1 in the pocket shows the location of 

placer workings, lode occurrences, roads and buildings. 

The first lode deposit was found in 1943 by prospectors Brown and McDade. 

Sampling of surface trenches on their showing, plus subsequent drilling, 

returned sufficiently high values in gold and silver to induce Leitch Gold 

Mines Ltd. to form Brown-McDade Mines Ltd. and explore the zone underground 

with extensive drifting and drilling from a crosscut adit in 1946. At the same 

time, Conwest Explorations Ltd. explored the Webber Creek area, three 

kilometres to the west, and the Huestis Syndicate trenched the Huestis Zone 

about one and one-half kilometres west of the Brown-McDade. Underground 

results at Brown-McDade did not meet expectations and when the project was 

abandoned in 1947, all activity ceased i n  the area. 

In 1958, interest was revived and in 1962 the Mt. Nansen Exploration 

Syndicate (Newmont, Noranda, Rio Tinto, Kerr Addison, Conwest and Faraday) 

optioned the properties. This group explored the Webber and Huestis Zones by 

geochemical surveys and bulldozer trenching and drilled one hole into the 

Webber Zone. In 1963, Mt. Nansen Mines Ltd. was formed by the syndicate and 

the Webber Zone was further tested by bulldozer trenching and three drill 

holes. Peso Silver Mines Limited acquired control of Mt. Nansen Mines Ltd. in 

1964 and explored the Brown-McDade, Webber and Huestis Zones by underground 

development and diamond drilling between 1964 and 1967. 



A p roduc t i on  dec i s i on  was made i n  1967 and c o n s t r u c t i o n  o f  a  200 ton/day 

m i l l  was s t a r t e d .  Dur ing  t h e  p e r i o d  September, 1968 t o  A p r i l ,  1969, 18,000 

t ons  o f  o re  was mined and m i l l e d  f rom t h e  Hues t i s  Zone w i t h  recovery  o f  o n l y  

2,482 oz Au, 76,534 oz Ag and 108,621 l b  Pb. The major problems were 

r e f r a c t o r y  su lph ide  ores and t h e  l a c k  o f  a  cyanide c i r c u i t  t o  t r e a t  o x i d i z e d  

o res .  The mine was reopened i n  1975 and 8,196 tons  was ob ta i ned  f rom t h e  

H u e s t i s  Zone d u r i n g  t h e  f i r s t  f i v e  months o f  1976. O f  t h i s ,  6,429 tons  g rad ing  

about  0.3 oz/ ton Au, 7.0 oz / ton  Ag, 1.0% Pb and 1.0% Zn was m i l l e d .  Resu l t s  

were aga in  unfavourab le  and t h e  ope ra t i on  was d iscon t inued .  S ince t h a t  t ime,  

t h e  p r o p e r t y  has been r e l a t i v e l y  i n a c t i v e  and was t r a n s f e r r e d  through severa l  

owners u n t i l  i t  was acqu i red  by  B.Y.G.  Na tu ra l  Resources I n c .  i n  A p r i l ,  1984. 

A porphyry  copper occurrence l i e s  approx imate ly  6  km n o r t h  o f  t h e  p rec ious  

meta l  ve i ns  and i s  p a r t i a l l y  covered by t h e  M t .  Nansen p r o p e r t y .  Th i s  

occurrence was d iscovered i n  1969 and exp lo red  i n  1970 by  s o i l  geochemistry and 

a i r b o r n e  geophysics. The c l a ims  cove r i ng  t h e  t a r g e t  were op t i oned  t o  Area 

E x p l o r a t i o n  Company, a  s u b s i d i a r y  o f  Cyprus E x p l o r a t i o n  Corpora t ion ,  d u r i n g  t he  

p e r i o d  1971 t o  1975 and were exp lo red  by s o i l  geochemistry,  ground geophys ica l  

surveys and percuss ion and diamond d r i l l i n g .  Th i s  t a r g e t  has been i n a c t i v e  

s i n c e  1975. 

A f t e r  t h e  1976 shutdown, t h e  m i l l  was l e f t  unguarded and was subsequent ly 

scavenged and vandal ized.  Th is ,  p l u s  s a l e  o f  some components and l a c k  o f  

maintenance, has l e f t  t h e  m i l l  and campsite i n  severe d i s r e p a i r .  



GEOMORPHOLOGY 

The Mt. Nansen property lies on the eastern margin of the Dawson Range 

which forms the backbone of a deeply dissected peneplane known as the Yukon 

Plateau. This region is unique in Canadian geography as it lies northwest of 

the maximum advance of the Wisconsin ice sheet and, thus, escaped Pleistocene 

continental glaciation, as shown on Figure 3 on the following page. The result 

is a deeply weathered terrain characterized by broad, rounded ridge tops 

flanked by gentle slopes. 

The major streams in the Mt. Nansen area are Nansen and Victoria Creeks 

which occupy wide, flat bottomed valleys that flank the property and flow south 

into the Nisling River, part of the Yukon River watershed. Tributary creeks 

have steeper gradients and form V-shaped dendritic drainages. Local elevations 

range from 1030 m in the larger valleys to 1500 m on ridge tops. 

Soil development is generally poor, typically consisting of 5 to 10 cm of 

organics overlying 0 to 5 cm of white volcanic ash, 10 to 100 cm of buff to 

red-brown soil and 100 to 200 cm of decomposed bedrock mixed with soil. On 

ridge tops, the soil is residual but on hillsides it is often mixed by 

solifluction. The volcanic ash was derived from an eruption in the Wrangell 

Mountains, 200 km southeast of Mt. Nansen, about 1230 years ago. Extensive 

deposits of relatively homogeneous glacial outwash sand blankets the floors of 

the larger valleys. Outcrop is rare and is normally restricted to resistant 

weathering units exposed on ridge tops. Drilling on various parts of the 

property indicates that total oxidation extends from 1 m to greater than 75 m 

in depth depending upon bedrock permeability. 
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FIGURE 3: GLACIATION, DAWSON RANGE Y.T. 



Permafrost  i s  widespread, w i t h  n o r t h - f a c i n g  s lopes rema in ing  f r o z e n  

th roughou t  t h e  year  and sou th - f ac i ng  s lopes  thawing t o  a  depth o f  1 t o  2 m by  

l a t e  summer. Once t h e  i n s u l a t i n g  o rgan i c  l a y e r  i s  removed, permaf ros t  r a p i d l y  

m e l t s  and does n o t  reform. Vege ta t ion  c o n s i s t s  o f  spruce up t o  30 cm i n  

d iameter  a long  t h e  main streams, g i v i n g  way t o  moss, s t u n t e d  b l a c k  spruce and 

aspen on lower  s lopes, moss and buckbrush on upper s lopes,  and l i c h e n  on r i d g e  

tops .  



GEOLOGY 

REGIONAL SETTING 

The Mt. Nansen property is located within the Yukon Crystalline Terrane 

(Tempelman-Kluit, 1984) which consists of Upper Paleozoic or older schists, 

gneisses, amphibolites and marbles; foliated Upper Triassic and unfoliated 

Jurassic diorite, granodiorite and syenite batholiths; and, unfoliated Mid- to 

Late Cretaceous, mafic to felsic volcanics, pyroclastic, subvolcanic and 

plutonic rocks. The Upper Paleozoic and Triassic rocks belong to an island arc 

that was accreted to North America during Mid-Jurassic time, while the younger 

igneous rocks are related to the Coast Plutonic Complex (Tempelman- 

Kl ui t, 1979). 

The structural history of the area is complex and not well understood. 

The major structural feature is the Big Creek Fault which marks the boundary 

between the island arc assemblage and adjacent para-cratonic rocks belonging to 

the Yukon Cataclastic Terrane. This northwest-trending structure is anomalous 

as it appears to be a linear, steeply-dipping fault in some areas and a sinuous 

west-dipping thrust elsewhere. A series of northeast-trending cross faults 

offset the Big Creek Fault but the absence of reliable marker units and the 

fact that some igneous activity postdates early fault movement makes the 

magnitude of the offsets and exact relative motion difficult to determine. The 

overall impression obtained from studying the geology is that the area 

underwent compression and metamorphism in Jurassic times and then entered a 

post-orogenic extensional regime characterized by block faulting and mafic to 

intermediate volcanism. 



PROPERTY GEOLOGY 

General 

During 1986, the property was systematically mapped using the 1985 low 

level airphotos for control. Regional scale and detailed mapping by earlier 

workers (notably Tempelman-Kluit, 1984 and Dickinson, 1972) was re-interpreted 

and the resulting compilations are shown on Figures C-1 (1:20,000 scale of the 

Mt. Nansen core property). Mt. Nansen Camp) and P-2 (1: 10,000 scale of the 

Li tho1 ogy 

The oldest rocks in the Mt. Nansen area be 

older metamorphic assemblage that underlies mos 

long to the Upper Paleozoic or 

t of the southern part of the 

property. This unit is the dominant wallrock at the Webber, Flex, Huestis, and 

Dickson Zones and occurs at the southeast end of the Brown-McDade Zone. The 

most common rocks are light coloured quartz-feldspar-chlorite gneiss that grade 

locally to quartzite. Chlorite content is normally low and where present in 

higher than normal amounts is concentrated in narrow bands that impart a 

striped appearance. Porphyroblasts of pink feldspar up to 1 cm in diameter are 

occasionally seen. Other rocks in the metamorphic assemblage include: augen 

gneiss, which is common in the southern part of the property and occurs in 

trenches near the north end of the Webber Zone and in the Dickson Zone; black 

to dark green amphibolite which is widely distributed and consists of equal 

amounts of plagioclase and actinolite; and, quartz-chlorite schist with minor 

quartz-graphite horizons, which has only been observed in trenches at the 

southeast end of the Brown-McDade Zone. The augen gneiss and amphibolite are 

resistant weathering and are often abundant in talus. However, trenching has 

shown that the talus is normally derived from a few horizons that are only a 



few metres wide. Foliation within the metamorphic rocks generally strikes 

northeast and dips moderately to steeply to the northwest. 

Most of the northern and eastern parts of the Mt. Nansen property are 

underlain by coarse-grained granodiorite that grades locally to quartz diorite 

or quartz monzonite. Although the most recent GSC maps assign these rocks a 

Mid-Cretaceous age, weak foliation observed in them suggests that they may 

belong at least in part to the Late Triassic Klotassin granodiorites. The 

granodiorites are medium to coarse grained and commonly exhibit pink feldspar 

phenocrysts up to 2 cm long and up to 25% stubby hornblende crystals. 

Pegmatite and aplite dykes comprised of quartz, plagioclase and orthoclase, 

with minor biotite and hornblende, cut the granodiorites at high angles. The 

granodiorite normally exhibits a greenish tinge caused by weak pervasive 

saussuritization and chloritization but adjacent to vein faults alteration is 

often much more intense, as discussed later in the Alteration section. 

Contacts between the granodiorite and metamorphic rocks are rarely observed but 

in one trench at the southeast end of the Brown-McDade Zone, the gneisses have 

been partially assimilated and granitized. The Goulter Zone, which is an 

extension of the vein system being explored by Aurchem, occurs along the 

contact between the granodiorite and finer-grained diorites. 

Jurassic and Cretaceous hornblende syenites are common along the northern 

edge of the Mt. Nansen Camp and are the wallrocks for veins occurring on Kerr 

Addison's Vic claims. The older syenites are coarse grained and often 

porphyritic while the younger ones are generally fine grained and are thought 

to be subvolcanic equivalents of the Mount Nansen Group andesites. Porphyritic 

syenite float is found in a few areas on the Mt. Nansen property but no 

outcrops are known. 



The youngest rocks in the Mt. Nansen Camp are volcanic flows, pyroclastics, 

feeder dykes and plugs belonging to the Mid-Cretaceous Mount Nansen Group. Two 

suites are present, one is predominantly andesitic and the other dacitic to 

rhyolitic. 

The andesitic rocks are widespread and include porphyritic flows and 

breccias plus related feeders. The unit is massive and resistant weathering, 

often forming caps on ridge tops. When fresh, the rock has a dark green colour 

and consists of 1 to 2 mm white feldspar phenocrysts in a medium-grained 

groundmass. The volcanic breccias (agglomerates?) consist predominantly of 

rounded volcanic fragments up to 10 cm across with rare gneiss and granodiorite 

cobbles. Faults often form contacts between volcanics and other units and the 

largest concentration of volcanics (north of Webber Creek) appears to have been 

preserved in a downdropped block bounded on the south and east by large 

faults. The Orloff King and Spud Zones occur within this block. 

Drilling and trenching at various parts of the property has intersected a 

number of fine-grained intrusions that appear to be feeders to the andesitic 

volcanics. These dykes range from 0.5 to 10 m in width and average about 2 m. 

They are dark green and grade from aphanitic to porphyritic. The groundmass is 

normally a microcrystalline mixture of quartz and feldspar while the 

phenocrysts are andesine plagioclase with lesser amphibole and pyroxene. 

Magnetite is more abundant in this unit than any other rock type on the 

property. 

Dacitic to rhyolitic volcanics are limited to a few small centres in the 

northern and western parts of the camp; but related porphyritic intrusions are 

widespread. Although this unit is not volurnetrically abundant, it is highly 



significant as it is closely associated with porphyry copper mineralization and 

some precious metal veins. The rocks are typically buff to tan coloured and 

consist of 1 to 3 mm quartz and feldspar phenocrysts in an aphanitic to 

fine-grained felsic groundmass. Biotite is the only mafic mineral present, 

occasionally forming up to 5% of the rocks as euhedral flakes. Minor finely 

disseminated pyrite is ubiquitous. The unit ranges from recessive to resistant 

weathering depending on its degree of alteration. Most porphyry intrusions 

form narrow dykes but there are three large and several small plugs on the 

property. In general, the dykes are feldspar porphyries while the plugs are 

quartz-feldspar porphyries. 

The largest plug is approximately 3.5 m long by 1.5 km wide with its long 

axis trending northwesterly along the north side of Discovery Creek. This plug 

was explored as a porphyry copper deposit and exhibits classic hypogene 

porphyry alteration centred on two quartz-tourmaline breccia zones, the largest 

of which is 300 m in diameter (Dickinson, 1972).  The second plug is 

approximately 500 rn in diameter and forms a prominent dome between the 

headwaters of Pony and Webber Creeks while the third is a 150 m diameter body 

exposed in trenches on the Rusk Group. 

Dykes belonging to this unit cut all other rock types on the property and 

range in width from 10 cm to 12 m, averaging about 1 to 2 m. Most are oriented 

either northwesterly or northeasterly. In general, the northwest- trending 

dykes exhibit brecciation with montmorillonite or kaolinite alteration while 

the others are unbrecciated and relatively fresh. At the Brown-McDade Zone 

most porphyry dykes are aligned northwest, parallel to the main fault zone and 

are intimately associated with the precious metal-bearing veins. It is 



common f o r  dykes t o  grade i n t o  v e i n  f a u l t s  a l ong  s t r i k e  and/or downdip. 

B r e c c i a  f ragments w i t h i n  t h e  dykes a re  u s u a l l y  w e l l  rounded and c o n s i s t  

p r i n c i p a l l y  o f  porphyry  w i t h  occas iona l  p ieces  o f  w a l l r o c k .  Flow banding i s  

sometimes seen and c h i l l e d  marg ins a re  common. I n  many ins tances  b r e c c i a  zones 

up t o  25 m  wide a re  developed i n  w a l l r o c k s  su r round ing  dykes t h a t  a re  l e s s  than 

2 m across.  The w a l l r o c k  b r e c c i a  f ragments a re  t y p i c a l l y  angu la r  and con tac t s  

w i t h  enc los i ng  f r ac tu red  w a l l r o c k s  a r e  g r a d a t i o n a l .  

A1 t e r a t i o n  

Table  2 on t he  f o l l o w i n g  page l i s t s  f i v e  hypogene a l t e r a t i o n  f a c i e s  seen 

i n  t h e  t renches and d r i l l  co re .  Each f a c i e s  i s  d e f i n e d  by  an index minera l  o r  

m ine ra l  assemblage. Contacts  between f a c i e s  a re  u s u a l l y  t r a n s i t i o n a l  and 

supergene o v e r p r i n t i n g  tends t o  e l e v a t e  hypogene a l t e r a t i o n  t o  a  h i ghe r  f a c i e s  

near  su r f ace .  I n t e n s i t y  and depth o f  supergene a l t e r a t i o n  depends upon 

f r a c t u r e  d e n s i t y  and rock  t ype .  

P r o p y l i t i c  a l t e r a t i o n  i s  t h e  weakest f a c i e s  and i s  d e f i n e d  by  s l i g h t  

s a u s s u r i t i z a t i o n  o f  p l a g i o c l a s e ,  c h l o r i t i z a t i o n  o f  hornb lende and t he  presence 

o f  m inor  ep ido te .  F ine  p y r i t e  o f t e n  w h o l l y  o r  p a r t i a l l y  r ep laces  m a f i c  

m i n e r a l s  and i n t e r s t i t i a l  c a l c i t e  i s  l o c a l l y  abundant. 

A r g i l l i c  ( c l a y )  a l t e r a t i o n  has been subd iv ided  i n t o  m o n t m o r i l l o n i t e  and 

k a o l i n i t e  f a c i e s .  M o n t m o r i l l o n i t e  f a c i e s  i s  lower  grade and i s  cha rac te r i zed  

by  s o f t ,  g reen ish  f e l d s p a r s  and m a f i c  m ine ra l s  t h a t  a r e  a l t e r e d  t o  a  medium o r  

da rk  green m i x t u r e  o f  c h l o r i t e ,  m o n t m o r i l l o n i t e  and c a l c i t e .  Rocks be long ing  

t o  k a o l i n i t e  f a c i e s  e x h i b i t  a  u n i f o r m  s t r o n g l y  bleached appearance due t o  t o t a l  

d e s t r u c t i o n  o f  ma f i c  m ine ra l s .  K a o l i n i t e  i s  t h e  p r i n c i p a l  c l a y  m ine ra l  and 

c a l c i t e  i s  absent. I n  t h e  supergene zone, rocks  e x h i b i t i n g  m o n t m o r i l l o n i t e  
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facies hypogene alteration normally prograde to kaolinite facies. Argillic 

alteration, usually montmorillonite facies, is common in feldspar porphyry 

dykes and in halos surrounding vein zones. In steeply-dipping vein zones such 

as Huestis and Webber, alteration is relatively symmetric about the veins, but 

in moderately dipping zones such as Brown-McDade and Flex, it is best developed 

in the hanging wall. 

Phyllic alteration occurs when the original rock-forming minerals are 

totally altered to an extremely fine-grained mixture of quartz and sericite. 

The result is a light grey, aphanitic matrix surrounding residual quartz grains 

that are slightly enlarged by silica overgrowths. Where this alteration is 

pervasive, the rock mimics quartz porphyry dykes and where it is mottled, it 

takes on a pseudobrecciated appearance. Phyllic alteration is the dominant 

facies within a 7 to 30 m wide breccia zone developed immediately in the 

hanging wall of the Footwall Fault at the Brown-McDade Zone, and commonly forms 

0.1 to 2 m wide halos that flank the veins at the Webber Zone. 

Silicic facies is the most intense alteration and occurs when the rocks 

are almost wholly replaced by quartz. This alteration is rare and is usually 

found directly adjacent to mineralized quartz veins. Contacts with the 

surrounding phyllic facies rocks are often gradational and irregular. 



MINERALIZATION 

Two types of mineralization have been recognized in the Mt. Nansen Camp: 

1) precious metal vein zones; and, 2) disseminated and stockwork porphyry 

copper mineralization. Earlier workers (Campbell, 1965; Sawyer & Dickinson, 

1976; Ranspot, 1983) have described the mineralization in some detail. The 

following summary incorporates results of the 1985, 1986 and 1987 work and 

briefly describes the characteristics of each type of mineralization. Details 

on specific zones that have been explored during the Chevron option are given 

in the 1985 and 1986 Final Reports. The locations of the main mineral 

occurrences are shown on Figures C-1 (1:20,000) and P-2 (1:10,000) in the 

pocket. 

Precious metal vein zones occur throughout the camp and are found in all 

rock types. The mineralization is highly variable in grade and width but the 

host structures show considerable lateral and vertical continuity. Ore and 

gangue mineralogy differs from one vein zone to another but is usually 

relatively consistent within a single structure. Once the character of a 

particular vein zone is established, the grade of a specific exposure can 

usually be estimated by determining the width of the vein and the approximate 

proportion of ore to gangue minerals. The strikes of individual veins commonly 

range between 130 and 180 but the average strike of the zones is about 150". 

Dips range from about 30"SW to 75"NE but most are between 55 and 8 0 " ~ ~ .  The 

widest, highest grade ore shoots are normally found where a vein splits or 

takes a bend, thus creating greater open space. Steeply-dipping, northeast- 

trending cross faults commonly cut the veins usually resulting in a few metres 

of dextral offset. The largest offset is thought to be along the Webber Creek 

Fault, which appears to offset the veins about 1.2 km. The relative importance 



of strike and dip slip movement has not yet been established but both appear to 

have occurred. While a wide variety of veins are present, most fall into one 

of two end member categories: 1) narrow, relatively simple vein systems 

(Webber, Huestis, Spud, Dickson, Vic); and, 2) complex vein and breccia zones 

(Brown-McDade, Orloff King, Rusk, Goulter, Tawa). The Flex Zone shares some 

characteristics of both groups. 

Narrow precious metal veins occur along anastomosing, steeply-dipping, 

northwest-trending faults and are best developed within the metamorphic rocks 

although they occur in all major rock types within the camp. They range from a 

few centimetres to 5 m in width and consist of quartz- and sulphide-rich cores 

that are surrounded by narrow, intense phyllic and kaolinitic facies alteration 

envelopes. Wallrocks within 5 m of the veins are often bleached and exhibit 

weak montmorillonite alteration. Higher grade precious metal values (greater 

than 0.1 oz/ton Au and 10 oz/ton Ag) are confined to the quartz-, sericite- and 

kaolinite-rich zones and values drop off rapidly to less than 0.02 oz/ton Au 

and/or 0.5 oz/ton Ag in the surrounding wallrocks. Depth of weathering is 

variable with total oxidation (aside from occasional sulphides encapsulated in 

quartz) ranging from greater than 30 m in the Webber Zone to less than 15 m in 

the Huestis Zone. The weathering appears to be deepest on south-facing and 

shallowest on north-facing slopes. Primary sulphides include, in approximate 

order of abundance: pyrite, arsenopyrite, galena, sphalerite, chalcopyrite, 

sulfosalts and stibnite. No detailed work has been done to establish 

mineralogy in weathered ores. Neither native gold nor silver has been observed 

megascopically in primary or weathered ores. Silver to gold ratios are 

normally in the range of 20 to 30:l. 



Complex precious metal zones share many characteristics with the narrow 

precious metal veins but also exhibit some features that suggest an affinity 

with the porphyry copper mineralization. Mineralization and alteration in 

these zones is more widely distributed than occurs in the narrow vein zones, 

and there is a spatial, and probably genetic, link with feldspar porphyry 

dykes. These zones are up to 150 m wide and consist of a series of subparallel 

faults separated by fractured and altered wallrocks. The mineralization is 

best developed where the faults cut igneous rocks. The highest assays (0.1 to 

1.0 oz/ton Au) are obtained from quartz + sulphide f. calcite veins that occur 

with sericite and kaolinite in the fault zones. The wallrocks typically 

exhibit montmorillonite to kaolinite alteration and grade between 0.01 and 0.05 

oz/ton Au. Kaolinite altered, frequently brecciated feldspar porphyry dykes 

often intrude along or subparallel to the faults and it is common for a 

mineralized vein to grade into a breccia zone and then into a porphyry dyke 

either along strike or downdip. The dykes normally range from 10 cm to 5 m 

wide and grade between 0.01 and 0.1 oz/ton Au. Ore mineralogy and metal ratios 

in the complex precious metal zones are variable probably reflecting different 

depths of erosion into the hydrothermal system. For example, the Goulter Zone, 

which is thought to be high level, contains a wide range of ore minerals 

including realgar in a mixed calcite, quartz and barite gangue while the 

presumably deeper Brown-McDade Zone contains predominantly pyrite and 

arsenopyrite with quartz. Silver to gold ratios for complex precious metal 

zones appear to be lowest where the host rocks are granodiorite (8:l in the 

Brown-McDade Main Zone) and highest where they are volcanics (greater than 20:l 

in the Orloff King and Rusk Zones). Oxidation in these zones is usually 

slightly deeper than 



might be expected from a narrow vein in a comparable geomorphological setting 

due to the increased permeability in the highly fractured wallrock. At the 

Brown-McDade Zone, depth of total oxidation ranges from 15 m to greater than 

75 m. 

The porphyry copper zone is probably related to the same hydrothermal cell 

as the veins, but represents a deeper and hotter part of the system. The 

mineralization is weak (average grade of less than 0.1% Cu) but extensive, 

covering an area approximately 3,000 by 1,500 m. The zone exhibits classic 

porphyritic alteration zonation, with localized silicic and potassic cores 

surrounded by advanced argillic and phyllic halos giving way to weak argillic 

and propylitic margins. Primary mineralization consists of pyrite and 

chalcopyrite, which are usually oxidized to limonite within 30 m of surface. 

Precious metal sampling has not been conducted systematically throughout the 

zone but preliminary indications are that the values are low, averaging less 

than 0.005 oz/ton Au and 0.1 oz/ton Ag. 



1987 TRENCHING AND DRILLING 

GENERAL 

The l o c a t i o n  of a l l  1985, 1986 and 1987 t renches  and d r i l l  ho l es  a re  

i l l u s t r a t e d  on F igure  P-1 (1:10,000 s c a l e ) ,  w h i l e  work done on s p e c i f i c  t a r g e t s  

i s  shown i n  g rea te r  d e t a i l  on F igures  V - 1  (1:5,000 s c a l e  cove r i ng  a l l  o f  t h e  

main zones),  BMX-1 (1:2,000 s c a l e  o f  t h e  Brown-McDade Zone), HFW-1 (1:2,000 

s c a l e  o f  t h e  Hues t i s ,  F l ex  and Webber Zones), and DKS-1 (1:2,000 sca le  o f  t h e  

Dickson, O r l o f f  K ing and Spud Zones), a l l  o f  which a re  i n  t h e  pocket .  

The t r e n c h i n g  program was performed i n  severa l  phases over  t h e  course of 

t h e  summer us ing,  a t  va r i ous  t imes ,  a  r ipper -equ ipped  C a t e r p i l l a r  D7G b u l l d o z e r  

and/or a  C a t e r p i l l a r  225 excava to r .  The excavator  was used t o  complete 

t renches  i n  p r e v i o u s l y  s t r i p p e d  areas w h i l e  t h e  b u l l d o z e r  s t r i p p e d  vege ta t i on  

and s o i l  f rom proposed t renches .  A t o t a l  o f  4606.5 m o f  bedrock was exposed, 

o f  which 671 m i s  i n  t h e  Dickson Zone, 572 m i n  t h e  O r l o f f  K i ng  and Spud Zones, 

2084 m i n  t h e  Hues t i s  Zone and t h e  rema in ing  1279.5 m d i v i d e d  among t h e  Webber 

Zone, F l ex  Zone and o u t l y i n g  geochemical anomalies. 

The diamond d r i l l  program t o t a l l e d  1048.5 m i n  17 ho les ,  w i t h  twe lve  ho les  

i n  t h e  F l ex  Zone, t h r e e  i n  t h e  Webber Zone near i t s  j u n c t i o n  w i t h  t h e  F lex ,  one 

on t h e  n o r t h e r n  ex tens ion  o f  t h e  Hues t i s  Zone (now c a l l e d  t h e  Hues t i s  No r t h )  

and one t e s t i n g  t h e  Brown-McDade Zone and s u b s i d i a r y  hanging w a l l  s t r u c t u r e s .  

A l l  ho l es  were d r i l l e d  w i t h  an u n i t i z e d  and w i re l ine -equ ipped  Longyear 38 

d r i l l ,  u s i n g  HQ equipment except  f o r  t h e  bottom 74 m o f  t h e  Brown-McDade h o l e  

(DDH87-37) where NQ was used. Wa te r l i nes  were a l l  l e s s  than  1500 m l o n g  and, 

a s i d e  f rom minor amounts o f  mud which was used i n  a l l  ho les ,  no d r i l l i n g  

p roduc t s  were consumed. 



SAMPLING AND ANALYTICAL TECHNIQUES 

Trench samples were c o l l e c t e d  wherever m i n e r a l i z a t i o n  o r  s t r o n g l y  a l t e r e d  

rocks  were observed. A l l  were taken f rom cont inuous channels dug a l ong  r i b s  

approx imate ly  20 cm above t h e  t r e n c h  f l o o r  w i t h  t y p i c a l  i n t e r v a l s  r ang ing  f rom 

1 t o  3  m i n  t h e  most p rom is i ng  areas and 5 t o  10 m elsewhere. About 5 kg was 

taken  regard less  o f  i n t e r v a l  l e n g t h  and care  was exerc ised  t o  ensure t h e  sample 

was c o l  1  ec ted  un i  form1 y  across t h e  i n t e r v a l  . 
Diamond d r i l l  co re  was logged and m ine ra l i zed ,  b recc i a ted ,  o r  a l t e r e d  

i n t e r v a l s  were s p l i t  and one -ha l f  o f  t h e  core was submi t ted  f o r  assay. The 

rema in ing  core i s  s t o r e d  on t h e  p r o p e r t y .  

A l l  t r ench  and d r i l l  samples were sen t  t o  Chemex Labs L td .  i n  Nor th  

Vancouver, B.C. where t hey  were d r i e d  and prepared f o r  assay by p r imary  and 

secondary jaw crush ing,  t e r t i a r y  cone c rush ing  and r i n g  p u l v e r i z i n g  t o  -100 

mesh. A one assay t o n  s p l i t  was then  f i r e  assayed f o r  g o l d  and s i l v e r  us i ng  a  

g r a v i m e t r i c  f i n i s h .  A l l  coarse r e j e c t s  a re  s t o r e d  a t  Chemex f o r  one year  i n  

case t h e y  a re  r e q u i r e d  f o r  f u r t h e r  a n a l y s i s  o r  metal  

RESULTS 

Trench r e s u l t s  f o r  t h e  Hues t i s ,  Hues t i s  North,  

shown on F igu re  HFW-1 and summarized i n  Table 3  on t 

l u r g i c a l  t e s t i n g .  

F l ex  and Webber Zones a re  

he f o l l o w i n g  page, w h i l e  

those f o r  t he  Dickson, O r l o f f  K ing  and Spud Zones appear on F igu re  DKS-1 and i n  

Tab le  4, which f o l l o w s  Table  3. A l l  s i g n i f i c a n t  d r i l l  i n t e r s e c t i o n s  a re  l i s t e d  

on Tab le  5, f o l l o w i n g  Table  4, and shown on t h e  app rop r i a t e  c ross  sec t i ons  as 

r e f e r r e d  i n  t h e  f o l l o w i n g  t e x t .  D r i l l  l o g s  a re  i n  Appendix V I .  

Work i n  t h e  Brown-McDade Zone was l i m i t e d  t o  su rvey ing  o f  proposed ho les  

and a  s i n g l e  171.6 in diamond d r i l l  h o l e  (DDH87-37) l o c a t e d  on t h e  200s s e c t i o n  



1 Trench 

H087-3 
i n c l  u d i  ng 

H087-4 

i n c l u d i n g  

H087-5 
i n c l u d i n g  

i n c l  u d i  ng 

H087-7 
i n c l  u d i  ng 

H087-12 
i n c l  u d i  ng 

i n c l u d i n g  

TABLE 3 
1987 HUESTIS, HUESTIS NORTH, FLEX AND WEBBER ZONES 

TRENCH RESULTS, MT. NANSEN PROPERTY 

Zone - From To Width oz / ton  Au oz/ ton A q  
0 0 (m> 

H u e s t i s  28.0 29.0 1 .0  0.352 4.20 
79.7 81.0 1.3 0.152 1.45 

Hues t i  s 47.0 51.5 4.5 0.106 0.94 
50.5 51.5 1 .0  0.244 2.74 
79.5 82.5 3.0 0.043 0.51 

Hues t i  s 65.0 67.0 2.0 0.063 2.71 
89.6 95.5 5.9 0.335 7.29 
92.0 93.0 1.0 1.665 36.70 

101.5 103.5 2.0 0.182 6.56 

Hues t i  s 80.0 88.0 8.0 0.136 2.86 
80.0 81.5 1.5 0.403 8.90 

Hues t i  s 2.5 6.0 3.5 0.044 0.05 
100.0 107.0 7.0 0.091 0.24 
130.0 136.0 6.0 0.263 5.90 
132.5 134.0 1 .5  0.676 17.20 
148.5 150.0 1.5 0.059 0.58 

H u e s t i s  127.5 132.0 4.5 0.350 2.05 
127.5 129.5 2.0 0.737 0.58 

H u e s t i s  128.5 129.5 1.0 0.855 44.33 
135.0 136.5 1.5 0.595 0.33 

Hues t i  s 172.0 176.0 4.0 0.048 0.03 
193.0 196.0 3.0 0.069 0.80 

H u e s t i s  31.5 33.5 2.0 0.048 0.69 
99.0 100.0 1 .0  0.061 4.55 

147.5 149.5 2.0 0.050 0.64 
177.0 184.0 7.0 0.243 2.66 

H u e s t i s  89.7 92.3 2.6 0.042 0.40 
148.5 152.0 3.5 0.098 4.37 
203.5 205.0 1.5 0.085 0.68 

H u e s t i s  61.5 80.5 19.0 0.158 0.97 
65.0 74.0 9 .0  0.266 1.50 

135.0 138.0 3.0 0.053 0.78 

F l e x  4.0 9.5 5.5 0.499 3.22 

H u e s t i  s 21.0 23.5 2.5 0.052 1.98 
43.0 46.0 3.0 0.049 3.21 
84.0 94.0 10.0 0.064 2.15 
87.5 89.5 2.0 0.196 4.72 



Trench Zone - 

H87-11 F lex  

H87-12 Hues t i s  
i n c l u d i n g  

W87-50 Webber 

W87-51 Webber 

W87-52 Huest i s 
Nor th  

TABLE 3 (Con t ' d )  

From To Width oz / ton  Au oz/ ton Ag 
0 0 0 



TABLE 4 
1987 DICKSON, ORLOFF KING AND SPUD ZONES 

TRENCH RESULTS, M i .  NANSEN PROPERTY 

Trench 

GD87-3X 

GD87-6 

GD87-7 

GD87-8 

GD87-9 

GD87-10 

i n c l  u d i  ng 

86-3X 
i n c l u d i n g  

W86-36X 

87-8 

87-9 

87-10 

87-12 
i n c l u d i n g  

87-13 

87-14 

87-15 

87-16 

87-18 

87-19 

Zone - 

Dickson 

D i  ckson 

D i  ckson 

Dickson 

D i  ckson 

Di  ckson 

O r l o f f  K ing  

Spud 

O r l o f f  K ing  

O r l o f f  K ing  

O r l o f f  K ing  

Spud 

O r l o f f  K i ng  

O r l o f f  K i ng  

O r l o f f  K ing  

O r l o f f  K ing  

O r l o f f  K ing  

O r l o f f  K ing  

From 
0 
179.0 
189.0 

--- 

16.5 

11.0 
28.5 

53.5 

15.0 
58.0 
59.5 

25.0 
34.0 

3.0 

- - - 

31.5 

--- 

36.0 
37.0 

- - - 
- - - 
- - - 
--- 

6.0 

- - - 

Width 
0 

1.0 
1.0 

- - - 

1.5 

1.5 
3.5 

1.5 

4.0 
3.0 
1.5 

16.0 
1.0 

2.0 

- - - 

12.5 

- - - 

2.5 
1.5 

--- 
--- 
- - - 
- - - 

3.0 

- - - 



TABLE 5 
SIGNIFICANT 1987 DRILL INTERSECTIONS 

FOR BROWN-MCDADE, FLEX, HUESTIS NORTH AND WEBBER ZONES, 
MT. NANSEN PROPERTY 

D r i l l  Zone From To Width oz / ton  Au - 
Hole (m) (m) (m> 

87-38 Webber 18.6 24.0 5.4 0.035 
41.8 42.7 0.9 0.126 

87-39 Webber 28.0 30.1 2.1 0.356 

87-41 F l e x  39.3 41.9 2.6 0.159 
43.7 44.5 0.8 0.067 

87-43 F l e x  28.4 29.9 1.5 0.037 

87-44 F l e x  

87-46 F l e x  26.8 27.7 0.9 0.118 

87-47 F l e x  20.8 23.8 3.0 0.047 

87-48 F l e x  
i n c l  u d i  ng 

87-49 F l e x  17.1 19.1 2.0 0.033 

87-50 H u e s t i s  37.5 39.0 1.5 0.048 
N o r t h  45.4 47.5 2.1 0.084 

87-53 F l e x  15.4 17.1 1.7 0.042 
37.3 41.3 4.0 0.117 

i n c l  u d i  ng 37.3 38.2 0.9 0.402 

* True  Width  



l i n e ,  as shown on on F igu re  BM-10 i n  t h e  pocket.  The m i n e r a l i z e d  i 

i n t e r s e c t e d  i n  t he  ho le  i n c l u d e  two steep- t o  reverse-d ipp ing  hangi  

s p l i t s  near t h e  t op  o f  t h e  h o l e  and t h e  main f o o t w a l l  f a u l t  a t  t h e  

n t e r v a l  s  

ng w a l l  

bottom. 

Four i n t e r v a l s  r e tu rned  assays g r e a t e r  than 0.04 oz/ ton Au, w i t h  t h e  b e s t  be ing  

0.094 oz/ ton Au and 1.23 oz / ton  Ag ac ross  a  t r u e  w i d t h  o f  6.0 m f rom t h e  

f o o t w a l l  f a u l t  and 0.066 oz / ton  Au and 0.57 oz/ ton Ag across a  t r u e  w i d t h  o f  

1 .2  m f rom one o f  t he  hanging w a l l  s p l i t s .  A l t e r a t i o n  and m i n e r a l i z a t i o n  a long  

t h e  f o o t w a l l  f a u l  

h o l e s  d r i l l e d  i n  

have a  s o u t h e r l y  

f a u l t  and t he  han 

f rom t h e  hanging 

t i s  s t r onge r  i n  t h i s  ho le  than seen i n  two p rev i ous  deep 

t h i s  zone (DDH85-2A and 85-12B), sugges t ing  t h a t  t h e  zone may 

plunge c o n t r o l l e d  by  t h e  i n t e r s e c t i o n s  between t h e  f o o t w a l l  

g i n g  w a l l  s p l i t s .  The w i d t h  and grade o f  t h e  i n t e r s e c t i o n s  

w a l l  s p l i t s  a r e  s i g n i f i c a n t l y  l e s s  than  those i n  t h e  t r ench  

d i r e c t l y  above the  h o l e  (as  was t h e  case i n  most ho les  i n  t h e  Brown-McDade 

Zone). The core i s  t o t a l l y  o x i d i z e d  t o  40 m v e r t i c a l l y  below sur face ,  w h i l e  

p a r t i a l  o x i d a t i o n  extends t o  80 m. 

I n  p repa ra t i on  f o r  f u t u r e  de ta  

t h e  l e n g t h  o f  t h e  Brown-McDade Main 

t o  3+66S. The proposed c o l l a r s  a r e  

l e d  d r i l l i n g ,  s e c t i o n  l i n e s  were c u t  a long 

Zone a t  33 m i n t e r v a l s  f r om  Sec t i on  1+66N 

marked w i t h  1 m h i g h  wooden l a t h  and a re  

spaced a l ong  t h e  s e c t i o n  l i n e s  so t h a t  t h e i r  p r o j e c t e d  

f o o t w a l l  f a u l t  would be a t  20 m i n t e r v a l s  v e r t i c a l l y  be 

t h e  ho les  were d r i l l e d  w i t h  a  50" d i p .  

E x p l o r a t i o n  i n  t he  Hues t i s  Zone i nc l uded  14 t r e n c h  

n t e r s e c t i o n s  on t he  

ow sur face ,  assuming 

s  and 1 diamond d r i l l  

ho l e .  T h i r t e e n  o f  t h e  t renches  were excavated a long  t h e  f l o o r s  o f  a  s e r i e s  o f  

o l d  (pre-1966) b u l l d o z e r  t renches  l o c a t e d  nor thwest  o f  t h e  m i l l ,  d i r e c t l y  over 

t h e  Hues t i s  underground workings. The d r i l l  h o l e  and o t h e r  t r e n c h  a re  l o c a t e d  



about 270 m t o  t he  nor thwes t  a l ong  ex tens ion  o f  t h e  Hues t i s  Zone ( r e f e r r e d  t o  

as t h e  Upper F lex  Zone i n  p rev i ous  r e p o r t s  and now c a l l e d  t h e  Hues t i s  Nor th  

Zone). 

Work i n  t h e  Hues t i s  Zone exposed a  s e r i e s  o f  s u b p a r a l l e l ,  anastomosing 

ve ins ,  most composed of a  narrow q u a r t z  core w i t h  a  1 t o  5  m wide bleached and 

c l a y  a l t e r e d  ha lo .  The b e s t  m i n e r a l i z e d  and most c o n s i s t e n t  v e i n  ( c a l l e d  t h e  

H u e s t i s  No. 12 Vein on o l d  underground maps) was t r aced  f o r  a  350 m s t r i k e  

l e n g t h  and c o n s i s t s  of 6 t o  23 cm o f  l i m o n i t e  and s c o r o d i t e  s t a i ned ,  w h i t e  t o  

g rey  q u a r t z  con ta i n i ng  p y r i t e ,  a r senopy r i t e ,  galena and s u l p h o s a l t s  surrounded 

by 10 t o  100 cm wide bands e x h i b i t i n g  q u a r t z  s t r i n g e r s .  One s e t  o f  samples was 

taken  i n  t h e  normal manner t o  t e s t  t h e  e n t i r e  w i d t h  o f  t h e  v e i n  w h i l e  a  second 

s e t  was taken s p e c i f i c a l l y  f rom t h e  qua r t z -  and s u l p h i d e - r i c h  co re .  As 

expected, t h e  se lec ted  samples r e t u r n e d  c o n s i s t e n t l y  h i g h  assays (up t o  5.272 

oz / ton  Au and 98.74 oz / ton  Ag) and con ta ined  a  h i g h  percentage o f  t h e  g o l d  i n  

t h e  ve ins ,  as shown on Table  6 on t h e  f o l l o w i n g  page. Other  ve i ns  i n  t h e  

H u e s t i s  Zone e x h i b i t  weaker m i n e r a l i z a t i o n  and re tu rned  lower  va lues,  except  

f o r  one (Hues t i s  No. 13 Vein  underground) exposed i n  Trench H087-12 which i s  

t h e  most s o u t h e r l y  o f  t h e  t renches,  l y i n g  j u s t  beyond t h e  end o f  t h e  

underground workings. T h i s  v e i n  c o n s i s t s  o f  a  h i g h l y  f r a c t u r e d ,  i n t e n s e l y  

b leached and c l a y  a1 t e red ,  q u a r t z  f l ooded  zone t h a t  averaged 0.158 oz/ ton Au 

and 0.97 oz/ ton Ag across i t s  e n t i r e  19 m w id th .  It appears t o  p i nch  o u t  

r a p i d l y  t o  t h e  n o r t h  b u t  i s  un tes ted  t o  t he  south.  

Veins compr is ing t h e  H u e s t i s  Zone g e n e r a l l y  weaken toward t h e  sou theas t  

b u t  may l i n k  up w i t h  t h e  M i l l  Zone and t e rm ina te  t o  t h e  nor thwes t  a g a i n s t  an 

eas t -nor thwes t  t r e n d i n g  c ross  f a u l t  t h a t  jux taposes them w i t h  F l ex  Zone ve ins .  



TABLE 6 
HUESTIS ZONE HIGH GRADE TRENCH SAMPLING 

Trench High Grade Samplinq 
Width 

Rou t ine  Trench Sampl ing 
Width 

% High 
Grade o f  
T o t a l  
Width 

22.9 

3.2 

7.6 

3.8 

10.2 

7.6 

3.4 

4.3 

3.8 

10.2 

% AU i n  
High Grade 
o f  Au i n  
To ta l  Width 

102.3 

135.0 

63.9 

36.6 

94.2 

12.5 

25.0 

36.8 

54.4 

20.7 



The cross fault appears to have about 90 m of dextral offset, and on the 

northwest side the veins have been traced intermittently in trenches and drill 

holes for another 450 m as the Huestis North Zone. Only one trench (W87-52) 

tested this zone in 1987 and it was located on the south side of the Dome near 

the boundary of the Hub 1 claim (G. Cochrane). Two veins were exposed but both 

are weakly mineralized and returned low assays. The only other work on the 

zone was diamond drill hole DDH87-50 which tested below 1986 trench W86-27 and 

hole DDH86-36. It intersected downdip extensions of two veins about 23 m apart. 

The westerly vein is weakly mineralized and returned low values, while the 

easterly one contains two moderately mineralized intervals, the best of which 

graded 0.059 oz/ton Au and 1.35 oz/ton Ag over 2.1 m, as shown on Figure HN-1. 

Most work in the Flex Zone (10 of 12 drill holes) was directed toward a 

280 by 140 m area in the central part of the zone where encouraging but highly 

erratic assays were obtained in 1986 from trenches and drill holes. The 1987 

holes were located to fill in section lines spaced 50 to 25 m apart with holes 

cutting the mineralized structures downdip at about 30 m intervals. The work 

produced some high grade intersections (up to 0.613 oz/ton Au and 8.17 oz/ton 

Ag over 1.8 m) but all were relatively narrow and there is little continuity 

between sections, as shown on Figures FX-2 to 8 in the pocket. In most 

instances, the grade and width of the intervals in drill holes is much lower 

than those in the overlying trenches. 

Other work in the Flex Zone includes two trenches (H87-9X and H87-11) and 

two drill holes (DDH87-51 and 87-52) which tested the southeast end of the zone 

in the vicinity of the cross fault that juxtaposes it with the Huestis Zone. 

Neither of the trenches exposed significant new mineralization but H87-9X, which 



c u t s  t h e  c ross  f a u l t  a t  an o b l i q u e  angle ,  showed t h a t  t h e  c ross  f a u l t  con ta ins  

s c a t t e r e d  b locks  and fragments o f  v e i n  m a t e r i a l  t o r n  f rom t h e  v e i n s  t h a t  i t  

c u t s  and conf i rmed a h i g h  grade assay ob ta ined  f rom a  v e i n  i n  1986 t r ench  H86-9 

(0.495 oz / ton  Au and 4.01 oz / ton  Ag over  5.3 m). The d r i l l  ho l es  were a l i g n e d  

p a r a l l e l  t o  t r ench  H87-9X and were in tended  t o  i n t e r s e c t  t h e  downdip ex tens ion  

o f  t h e  h i g h  grade ve in .  U n f o r t u n a t e l y  t h e  c ross  f a u l t  has much sha l lower  d i p  

than  suspected (about  50°NW) and b o t h  ho les  passed th rough  i t  be fo re  reach ing  

t h e  ve in ,  as shown on F igu re  FX-9 i n  t h e  pocket.  

Work i n  t he  Webber Zone c o n s i s t e d  o f  two t renches and t h r e e  diamond d r i l l  

ho l es ,  a l l  o f  which a re  l o c a t e d  a t  t h e  n o r t h  end o f  t h e  zone near i t s  

i n t e r s e c t i o n  w i t h  t he  F l ex  Zone. Trenching done i n  t h i s  area d u r i n g  1985 and 

1986 showed t h a t  t he  zone i s  made up o f  a  s t r o n g  hanging w a l l  v e i n  w i t h  severa l  

c lose-spaced f oo twa l l  s p l i t s .  Samples taken across t h e  v e i n  r e tu rned  up t o  

0.180 oz/ ton Au and 6.70 oz / ton  Ag over  11.0 m ( t r e n c h  W86-42) suggest ing some 

b u l k  tonnage p o t e n t i a l .  The 1987 d r i l l i n g  was designed t o  t e s t  t h i s  p o t e n t i a l  

w i t h  one h o l e  (DDH87-39) pass ing  d i r e c t l y  beneath t r e n c h  W86-42 and t h e  o the r  

two l o c a t e d  about 60 m on e i t h e r  s i d e  o f  i t. Al though a l l  t h r e e  ho les  

i n t e r s e c t e d  m ine ra l i zed  s t r u c t u r e s  (see F igures  W-9 t o  11 i n  t h e  pocke t )  t he  

o n l y  s i g n i f i c a n t  assay ob ta i ned  f r om any o f  t h e  ho les  came f r om a  w e l l  

m i n e r a l i z e d  v e i n  i n  DDH87-39 (0.356 oz/ ton Au and 71.47 oz / ton  Ag over  

2 . 1  m), which appears t o  be t h e  main hanging w a l l  s t r u c t u r e .  Trench 87-50, 

which was c u t  no r t heas t  o f  t h e  d r i l l  ho les ,  r e t u r n e d  0.109 oz / ton  Au and 1.60 

oz / ton  Ag over  1 m f rom a  f o o t w a l l  s p l i t ,  w h i l e  Trench 87-51, l o c a t e d  d i r e c t l y  

above t h e  Webber upper p o r t a l ,  exposed o n l y  a  weakly m i n e r a l i z e d  s t r u c t u r e .  



The Dickson Zone lies approximately halfway between the Flex and Brown- 

McDade Zones and was explored with six trenches. All but one of the trenches 

exposed at least one well mineralized vein with the best assays coming from 

trench 6087-10 which returned 0.513 oz/ton Au and 2.33 oz/ton Ag over 3.0 m and 

0.122 oz/ton Au and 1.27 oz/ton Ag over 4.0 m from two veins 40 m apart. The 

trenches are relatively short and spread over a 1000 m strike length; thus, it 

is difficult to reliably project the veins from one trench to the next. Based 

on attitudes measured in the trenches, the zone appears to be an anastomosing 

system comprised of at least four veins. The zone is open in all directions 

and soil geochemical response is actually stronger in an untested area 200 m 

northeast of the zone than directly over it. 

Exploration of the Orloff King and Spud Zones, located immediately north 

of the Webber Creek Fault, included thirteen trenches of which ten started in 

1987 and two started in 1986 were wholly or partially completed. The Orloff 

King Zone has been traced for a 250 m strike length and consists of numerous, 

up to 30 cm wide shears and rare quartz veins within a broader halo of highly 

fractured and bleached pyroclastic rocks. The zone appears to trend 

northwesterly and dip moderately (45 to 60") to the southwest subparallel to 

the slope of the hill. Assays from the four trenches that reached bedrock in 

the zone averaged 0.050 oz/ton Au and 1.85 oz/ton Ag across 11.5 m. The silver 

to gold ratios in this zone are the highest of any zone discovered to date on 

the property. The Spud Zone lies 100 m west of the Orloff King Zone and was 

exposed in two trenches 50 m apart. It consist of a 30 cm wide, sulphide- 

bearing quartz vein cutting pyroclastic rocks and returned up to 0.192 oz/ton 

Au and 1.75 oz/ton Ag over 2 m. 



Four trenches totalling 861 m were cut on overlying soil geochemical 

anomalies scattered around the headwaters of Back Creek. Although several 

strongly altered zones were exposed, no significant assays were obtained. 



CONCLUSIONS 

The 1987 exploration program has provided a more detailed understanding of 

the distribution, character and controls of mineralization in several zones on 

the Mt. Nansen property and has outlined a number of targets that deserve 

additional exploration. 

Among the most significant developments were: 

evidence that the intersections between steep- to reverse-dipping hanging 

wall splits 

mineralizat 

recognition 

Huestis and 

and the main footwall fault are important controls on 

on in the Brown-McDade Zones; 

of an east-northeast trending cross fault that has offset the 

Flex Zones so that the two systems are locally juxtaposed; 

confirmation of the erratic distribution of mineralization in the Flex 

Zone ; 

further documentation that near surface, supergene enrichment of gold has 

occurred in parts of the Brown-McDade, Flex and Webber Zones; and, 

indications that at least one vein in the Huestis Zone is suitable for 

small scale, open pit, high grade mining. 

Future exploration should focus on drilling to reliably determine the 

grade and tonnage of the Brown-McDade Zone plus additional trenching and 

drilling to establish the potential of the other zones. The most promising 

trenching targets appear to be the south end of the Huestis Zone, the southern 

offset of the Flex Zone, the central part of the Dickson Zone and adjacent soil 

geochemical anomalies, the Huestis North Zone and the Goulter Zone. Drilling 

should be done at the Orloff King Zone to test the depth of oxidation and 

confirm the grades and widths indicated in trenches to determine whether or 



or not it is a valid bulk tonnage target. A few deep holes should also be 

drilled beneath the Huestis, Webber and Flex Zones to prove that the 

mineralization is open to depth and that there is potential for much larger 

underground reserves. 

Assuming that precious metal prices maintain their present levels and that 

fill in drilling at Brown-McDade Zone confirms previous results, there appears 

to be sufficient oxided ore to justify a small open pit mining operation 

employing heap leach cyanide extraction. While this development is underway, 

the other zones should be thoroughly evaluated to determine which could 

contribute additional cyanide amenable, open pit ore and research should begin 

on metallurgical techniques that would provide suitable recoveries from 

sulphide-rich ores mined either by underground or open pit methods. 
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INTRODUCTION 

In mid-June 1985, Chevron Canada Resources Limited optioned the Mt. Nansen 

property from B.Y.G. Natural Resources Inc. and began a comprehensive 

exploration program aimed at evaluating potential for open pi ttable, oxidized 

gold-silver ores amenable to cyanide extraction. Results were generally 

favourable and in March, 1986 seventy-six claims (called the Rusk Group) 

adjoining the west side of the Mt. Nansen property were optioned from 

G. Dickson. Exploration later that year consisted of geological mapping, 

baseline and claim surveys, grid soil geochemistry, EM-16 surveys, and minor 

bulldozer trenching, as described in a report by the author dated December 1, 

1986. The work identified three areas with coincident, moderately to strongly 

anomalous gold, silver and lead soil geochemical response. One anomaly is 

located immediately downhill from a prominent airphoto linear, another is 

associated with a stockwork zone on the edge of a small porphyry plug 

containing weak copper and molybdenum mineralization, and the third coincides 

with a known gold- and silver-bearing vein system. 

The 1987 work was performed between August 2 and September 17 under the 

author's supervision and consisted of a single trench cut across the anomalous 

stockwork zone and airphoto linear. The Author's Statement of Qualifications 

appears in Appendix I, while a list of personnel who worked on the property is 

in Appendix 11. 



CLAIM DATA, LOCATION AND ACCESS 

The Rusk Group cons i s t s  o f  76 c la ims reg i s te red  i n  t he  name o f  Chevron 

Canada Resources L imi ted  w i t h  t h e  Whitehorse Min ing Recorder as fo l lows:  

Cla im Name 

3 - B i l l  1-32 
B u l l  1-8 

9-28 
Rat  9-24 

Grant Numbers Exp i ry  Date 

February 28, 1992 
February 28, 1991 
February 28, 1990 
February 28, 1991 

The c la ims are l oca ted  i n  west c e n t r a l  Yukon on NTS map sheet 1151/3 a t  

l a t i t u d e  62'05'N and l ong i tude  137O15'W, as shown on F igure  1 on the  f o l l o w i n g  

page. F igure 2, which f o l l o w s  F igure  1, i s  a  c la im  sketch showing the  

p o s i t i o n  o f  i n d i v i d u a l  claims. 

D i r e c t  access t o  the  cen t re  o f  the  proper ty  i s  prov ided by a  5 km long, 

four-wheel d r i v e  t r a i l  t h a t  connects w i t h  the  60 km long  Nansen Road which 

extends from the  M t .  Nansen p rope r t y  t o  Carmacks, the  c l o s e s t  community. The 

Nansen Road has a  gravel sur face and i s  maintained by the  Yukon T e r r i t o r i a l  

Government from A p r i l  t o  October. 
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HI STORY 

The Mt. Nansen area, of which the Rusk Group is part, is t h e  fourth oldest 

precious metal camp in Yukon Territory. Placer gold was discovered in several 

creeks draining the area in the early 1900's but none of the discoveries 

(including workings on Rusk Creek which bisects the Rusk Group) was rich or 

large enough to sustain a long term operation. 

The first lode discoveries in the area were made in the early 1940's and 

Dickson reports having located old claim posts dating from this era. The 

earliest recorded claims on what is now the Rusk Group were the Bit 1-6 staked 

in November, 1965 by Mt. Nansen Mines Limited on the north bank of Rusk Creek. 

No assessment reports were filed for the Bit claims but the fact that they were 

a considerable distance from the main Mt. Nansen Mines claim block suggests a 

discovery of mineralization initiated staking. 

In 1970, R. Saager and F. Bianconi, geologists for Mt. Nansen Mines, 

conducted a stream sediment survey in the Mt. Nansen area. They reported that 

samples taken on Rusk Creek were anomalous in molybdenum, lead, zinc, silver 

and antimony and suggested a vein source for the metals. 

In 1971, Area Exploration Ltd. (a subsidiary of Anvil Mining Corp.) 

optioned the northern two-thirds of Mt. Nansen Mines' property and explored it 

for porphyry copper-molybdenum until 1973. In conjunction with that program, 

Area Exploration fringe staked the Bit claims with its Rusk claims and 

conducted geological mapping , geochemical surveys and 183 m of diamond dri 1 1  i ng 

in one hole to test a circular copper and molybdenum soil anomaly located near 

the headwaters of Rusk Creek. 



When the Bit and Rusk claims lapsed, Dickson restaked the occurrence as 

the LD claims in September, 1976, as the Swiss claims in May, 1979 and as the 

J-Bill claims in August, 1983. The Rat and Bull claims were added to the claim 

group in February, 1984. 

Dickson has prospected in the Mt. Nansen area at various times since the 

late 1940's. In the mid-1970's while prospecting near the mouth of Rusk Creek, 

he discovered a piece of vuggy, siliceous porphyry float that assayed 0.2 

oz/ton Au even though it contained no visible sulphides. Subsequent prospecting 

in an area 1.5 km south of Rusk Creek located an old hand trench or bear pit 

which exposed part of a small porphyry plug. A fragment of quartz float taken 

from this pit contained minor galena and assayed about 2 oz/ton Au. 

In the summer of 1976 Dickson found mineralized porphyry float in a small 

saddle along an east-northeast trending ridge on the north flank of Rusk Creek. 

This material contained arsenopyrite, pyrite and sphalerite and assayed 50.8 

oz/ton Ag and 0.09 oz/ton Au. A quantitative spectrographic analysis showed 

2 to 3% Pb, 2 to 3% Zn, 0.1 to 0.3% Cu, 0.3% Sb and 1% As. Dickson 

subsequently performed bulldozer trenching in this area and located the source 

of this mineralized float. M.P. Phillips of Archer, Cathro visited the 

occurrence in October, 1984 on behalf of Chevron. Similar property 

examinations were made about the same time by Kerr Addison Mines Limited and 

Hudson's Bay Mining 81 Smelting Limited. 



GEOMORPHOLOGY 

The property is located on the eastern margin of the Dawson Range which 

forms the backbone of a dissected peneplane known as the Yukon Plateau. This 

vegion i s  unique in Canadian geography as it lies northwest of the maximum 

advance of the Wisconsin ice sheet and, thus, escaped Pleistocene continental 

glaciation. 

The claims straddle Nansen Creek, a south-flowing tributary of the Nisling 

River, and cover a wide, flat bottomed valley with gentle rounded hills on its 

east flank and a steeper, rocky ridge on its west flank. Dickson's main 

trenching area lies on the west side of the creek in a saddle on a low spur 

that projects out into the valley away from the north-trending rocky ridge. 

Tributary creeks flow easterly or westerly into Nansen Creek and exhibit 

V-shaped dendritic drainages. Local elevations range from 1150 m on the valley 

floor to 1690 m along the crest of the western ridge. 

Soil profiles are highly variable with talus slopes and poorly developed 

C horizon material predominating at higher elevations giving way to 5 to 10 cm 

of organics overlying 0 to 5 cm of white volcanic ash, 10 to 100 cm of buff to 

brown soil and 100 to 200 cm of decomposed bedrock mixed with soil on the lower 

slopes. The floors of Nansen Creek and several of its tributaries are 

blanketed by thick deposits of relatively homogeneous glacial outwash sand, the 

upper edge of which roughly coincides with the 1200 m contour. The volcanic 

ash, which is younger than the sand, was derived from an eruption in the 

Wrangell Mountains 200 km southeast of the property about 1230 years ago. 

Outcrop is rare and restricted to ridge tops and a few actively eroding creek 

cuts. Drilling on the adjacent Mt. Nansen property has shown that the zone of 



t o t a l  ox idat ion extends from l m  t o  greater than 75 m i n  depth, depending upon 

bedrock permeabi 1 i ty .  

Permafrost i s  widespread w i t h  nor th- fac i  ng slopes remaining frozen 

throughout the year and south-facing slopes thawing t o  a depth o f  1 t o  2 m by 

l a t e  summer. Once the i n s u l a t i n g  organic layer  i s  removed, permafrost r ap id l y  

mel ts and does not  reform. Uegetat ion consists o f  spruce up t o  30 cm i n  

diameter along the Nansen Creek va l l ey  g iv ing  way t o  stunted black spruce and 

aspen on lower slopes, moss and buckbrush on upper slopes and l i chen  on r idge 

tops. 



GEOLOGY 

REGIONAL SETTING 

The Rusk Group i s  l oca ted  w i t h i n  the  Yukon C r y s t a l l i n e  Terrane which 

cons i s t s  o f  Upper Paleozoic o r  o l d e r  sch is ts ,  gneisses, amphibol i tes and 

marbles; f o l i a t e d  Upper T r i a s s i c  and un fo l i a ted  Jurass ic  d i o r i t e ,  g ranod io r i t e  

and s y e n i t e  ba tho l i t hs ;  and, Mid- t o  Late Cretaceous, m a f i c  t o  f e l s i c  

vo lcan ics ,  py roc las t i c ,  subvolcanic and p l u t o n i c  rocks.  'The Upper Paleozoic 

and T r i a s s i c  rocks belong t o  an i s l a n d  a rc  t h a t  was accreted t o  North America 

du r ing  Mid-Jurassic t ime, w h i l e  t h e  younger igneous rocks  a re  r e l a t e d  t o  the  

Coast P l u t o n i c  Complex. 

The major f a u l t  t rends  i n  t h e  Dawson Range are  nor thwester ly  and 

n o r t h e a s t e r l y  w i t h  the n o r t h e a s t e r l y  s t ruc tu res  u s u a l l y  producing small, l e f t  

l a t e r a l  o f f s e t s  i n  the  no r thwes te r l y  s t ruc tures .  The nor thwester ly  f a u l t s  a re  

genera l l y  extensional s t r u c t u r e s  and con t ro l  the  d i s t r i b u t i o n  o f  most prec ious 

metal m ine ra l i za t i on  i n  the  M t .  Nansen area. 

PROPERTY GEOLOGY 

General 

Dur ing 1986 the  p rope r t y  was remapped us ing  1985 Nansen P r o j e c t  low l e v e l  

a i rpho tos  f o r  con t ro l  i n  the  eastern and cen t ra l  p a r t s  o f  t he  proper ty  and a  

1972 orthophoto map prepared by Area Exp lora t ion  i n  t he  western pa r t .  Regional 

sca le  and d e t a i l e d  mapping done by e a r l i e r  workers was r e i n t e r p r e t e d  and the  

r e s u l t i n g  compi lat ion i s  shown on Figure 3 i n  the pocket. 



Li tho1 ogy 

The oldest rocks on the property are Paleozoic or older, quartz-feldspar- 

chlorite gneisses exposed in old bulldozer trenches on the ridge east of Nansen 

Creek. The metamorphic rocks are completely surrounded by volcanic flows and 

agglomerates, some of which contain occasional metamorphic cobbles, suggesting 

that exposed gneisses are the top of a pre-volcanic topographic high. 

Mount Nansen Group volcanic rocks cover approximately 80% of the praperty. 

They i ncl ude flows, agglomerates and pyrocl asti c rocks and range from basal tic 

to rhyolitic in composition with andesites and dacites being most abundant. 

The predominant units in the main area of interest near Rusk Creek are well 

jointed, medium grey, aphanitic dacites; buff, banded and locally porphyritic, 

mafic-deficient, tuffaceous rhyolites; and, porphyritic andesites containing 

subhedral, 1 to 2 mm plagioclase phenocrysts in a greenish-grey 

microcrystalline matrix. 

The volcanics are cut by three types of intrusive rocks: 

1. medium-grained, grey-green quartz diorite which underlie le north east 

corner of the property where it forms the border phase of a 1 to 2 km wide 

and 15 km long, northwest-trending granodiorite stock; 

2 .  silicified quartz-feldspar porphyry which forms a small plug and series of 

dykes that intrude dacite flows in the main area of interest; and, 

3 .  biotite-feldspar porphyry which occurs as scattered float mixed with 

dacite talus near the headwaters of Rusk Creek. 



Structure 

Two principal lineament directions (NE and NNW) are present on the Rusk 

Group. The most prominent features are two subparallel, northeast-trending, 

steeply dipping faults called the Rusk Creek and East Fork Creek Faults. They 

are about 1500 m apart in the main area of interest and appear to converge 

toward the east. The Rusk Creek Fault, the more southerly of the two, 

juxtaposes tuffaceous rhyolites against dacites (which normally underlie the 

rhyolites) suggesting that the south side of the fault is down-dropped. Poor 

exposure and lack of marker units make it difficult to determine offsets on the 

East Fork Creek Fault. 

The north-northwest trending lineaments are more subtle and do not appear 

to have produced significant offsets. Structures within this trend host most 

of the precious metal mineralization on the adjacent Mt. Nansen property and 

three faults with this trend are exposed in Dickson's trenches on the north 

side of Rusk Creek. The most prominent north-northwest trending feature on the 

property is a recessive weathering airphoto linear that can be traced for about 

1000 m along talus slopes on the south side of Rusk Creek. 



MINERALIZATION 

Two principal types of mineralization were recognized on the property 

prior to 1987: 

1. a weak porphyry-type copper-molybdenum system developed near the 

headwaters o f  Rusk Creek; and, 

2. scattered precious metal veins and stockwork zones. 

During the current trenching program, mineralization was also discovered 

in brecciated tuff horizons, as described in the Trenching section. The 

location of mineral occurrences is shown on Figure 3. 

The porphyry mineralization is found in talus within an area 1000 m in 

diameter and consists of minor molybdenite with traces of chalcopyrite, 

hematite and pyrrhotite. The sulphides occur as fine disseminations or coat 

hairline fractures where they are associated with sugary quartz and secondary 

biotite. The host rocks are dacites and biotite-feldspar porphyry on the 

eastern contact of the silicified quartz-feldspar porphyry plug. Pyrite with 

minor chalcopyrite occurs in the quartz-feldspar porphyry. Area Exploration 

tested the porphyry mineralization with a 183.9 m diamond drill hole in 1972 

but results were disappointing. The best values were 0.008% Mo and 0.03% Cu 

over different 3 m intervals. A swarm of narrow (up to 1 cm wide) sphalerite-, 

galena- and pyrite-bearing quartz veins was intersected near the bottom of the 

hole and assays from intervals containing them returned values up to 

0.01 oz/ton Au with 0.16 oz/ton Ag over 3 m. 

Precious metal mineralization is best exposed in Dickson's trenches on the 

north side of Rusk Creek where it is associated with three northwest- to 

north-northwest trending vein faults and related breccias that cut highly 



f r a c t u r e d  fe ldspar  porphyry and d a c i t e  f lows. The fe ldspar  porphyry t y p i c a l l y  

e x h i b i t s  s t rong a r g i l l  i c  a1 t e r a t i o n  bu t  the  volcanics are  r e l a t i v e l y  f resh.  

The h ighest  values (up t o  0.054 oz/ton Au w i t h  0.42 oz/ton Ag over 6 m) are  

associated w i t h  e i t h e r  the  veins o r  the  brecc ia ted fe ldspar  porphyry. Rocks i n  

the  trenches are we l l  oxidized, as ide  f rom minor galena and p y r i t e  i n  the more 

massive volcanics. 

Prospect ing i n  1986 located two o ther  poor l y  exposed precious metal 

occurrences. The f i r s t  1 i e s  a long t h e  northwest-trending a i  rphoto 1 i near on 

the  south s ide  o f  Rusk Creek and cons is ts  o f  a specimen o f  b recc ia ted and 

weakly 1 imoni te-sta ined rhyo l  i t e  which assayed a s u r p r i s i n g l y  h igh  0.074 oz/ton 

Au and 0.42 oz/ton Ag. Th is  s t r u c t u r e  i s  recessive weathering and mater ia 

from i t  i s  most ly  obscured by rock from more r e s i s t a n t  u n i t s .  The other  

occurrence i s  located a long t h e  main r i d g e  top  1100 m northwest o f  Dickson ' s 

t rench ing  area. This m i n e r a l i z a t i o n  was exposed i n  a small ,  recent  slump and 

inc luded several f i s t - s i z e d  p ieces o f  s t r o n g l y  brecc ia ted vo lcan ic  f l o a t  

cemented by yellow-brown t o  pa le  green l i m o n i t e  boxwork. A specimen of t h i s  

ma te r ia l  assayed 0.022 oz/ton Au w i t h  greater  than 3.0 oz/ton Ag. There was no 

evidence o f  o l d  workings a t  e i t h e r  s i t e .  



TRENCHING 

All of the 1987 work was done in a single 700 m long trench that contours 

around the head of Rusk Creek and tests the largest and most intense soil 

geochemical anomalies on the property. The trenching was done with a 

ripper-equipped Caterpillar D7-G bulldozer and Caterpillar 225 excavator, both 

owned by Ibex Contracting Limited of Whitehorse. 

The area of interest is characterized by steep (20 to 30°) slopes 

consisting primarily of ice cemented talus. Thus, progress was generally slow 

and constant attention was required to ensure that the equipment did not slide 

down the slope. At one point the bulldozer and operator skidded out of control 

for 150 m down a lightly vegetated frozen slope but fortunately there was no 

significant damage or injuries. 

Bedrock was rarely exposed in the trench because of the thick talus layer 

and pervasive frost, however the talus was carefully mapped and prospected. 

Aside from minor disseminated pyrite and a single specimen containing about 1% 

galena, no mineralization was observed. Brecciation and weak clay alteration 

are widespread particularly within siliceous tuff horizons. The highest assay 

(0.019 oz/ton Au and 1.12 oz/ton Ag) was obtained from a sample across a 2.5 m 

thick, strongly limonitic and intensely fractured, silicified tuff horizon. 



CONCLUSION AND RECOMMENDATIONS 

Surface exp lo ra t i on  on the  Rusk Group has o u t l i n e d  th ree  areas o f  

anomalous s o i l  geochemical response and l oca ted  several prec ious metal 

occurrences; however, t he  steep slopes and pervasive f r o s t  make bu l ldozer  and 

excavator  t rench ing  very  c o s t l y .  The veins exposed i n  Dickson's  trenches on 

t h e  n o r t h  s ide  o f  Rusk Creek a re  too  narrow and low grade t o  be o f  d i r e c t  

economic i n t e r e s t  and the  character ,  d i s t r i b u t i o n  and abundance o f  minera l i zed 

f l o a t  elsewhere on the  p r o p e r t y  suggests t h a t  most i s  der ived from s i m i l a r  

subeconomic veins. Sampling and mapping o f  t a l u s  i n  t he  t rench c u t  through t h e  

bes t  s o i l  geochemical anomalies re turned genera l l y  negat ive r e s u l t s  b u t  d i d  

show t h a t  there i s  a s l i g h t  concentrat ion o f  metals i n  some brecc ia ted  and 

a1 t e r e d  tuf faceous horizons. A stratabound source such as t h i s  would be an 

a t t r a c t i v e  exp lo ra t i on  t a r g e t  except t h a t  the horizons are  narrow and low grade. 

Considering the r e s u l t s ,  i t  appears t h a t  the Rusk Group has l i t t l e  

p o t e n t i a l  f o r  hos t ing  e i t h e r  a b u l k  tonnage deposi t  o r  h igh  grade 

m i n e r a l i z a t i o n .  This,  coupled w i t h  the r e l a t i v e l y  h igh  exp lo ra t i on  costs and 

e s c a l a t i n g  op t ion  payments, makes the  proper ty  a r i s k y  venture. Therefore, i t  

i s  recommended t h a t  the  op t i on  be al lowed t o  lapse. 

Respect fu l l y  submitted, 

ARCHER, CATHRO & ASSOCIATES (1981) LIMITED 

W.D. Eaton, B.A., B.Sc. 
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1 . (1) INTRODUCTION 

1 . 1  B a c k g r o u n d  

The  t h r e e  p r i n c i p l e  v e i n  s y s t e m s  o c c u r r i n g  i n  t h e  Mount 

Nansen P r o j e c t  area are the  H u e s t i s ,  Webber a n d  

Brown - McDade z o n e s  ( F i g u r e  1). T h e  f i r s t  e x p l o r a t i o n  

i n  t h e  area o c c u r r e d  i n  1 4 4 6  o n  t h e  Brown - tIcDa.de 

Zone,  a n d  s i n c e  t h e n  t h e  H u e s t i s  and Webber v e i n s  h a v e  

b e e n  d e v e l o p e d  b y  u n d e r g r o u n d  w o r k i n g s .  A 70 t o n  p e r  

d a y  m i l l  o p e r a t e d  i n  1468 a n d  1969 a n d  a g a i n  i n  1976, 

b u t  h a s  r e m a i n e d  c l o s e d  s i n c e  1974 .  T a i l i n g s  

a s s o c i a t e d  w i t h  m i l l  o p e r a t i o n  are f o u n d  i n  t h r e e  

z e p a r a t e  s t r u c t u r e s  l o c a t e d  a n  D o m e  C r e e k .  The  

p r o p e r t y  is c u r r e n t l y  owned by  EYE a n d  i s  o p t i o n e d  t o  

Chevron .  

The  e x p l o r a t i o n  p r o g r a m  is c c n t i n u i n g  i n  attempts. t o  

p rove-up  a d d i t i o n a l  r e = . e r v e s  a f  g o l d  a n d  r i l v e r  o r e s .  

The  p r o q r a m  d i s c o v e r e d  a new z o n e ,  t h e  F l e x  Zone, 

d u r i n g  19% ( G e o r g e  C r o s s  N e w s  L e t t e r ,  1987 ) .  I n  1986, 

t h e r e  w e r e  81 t r e n c h e s  d u g  t o  b e d r o c k ,  24 i n  t h e  Erown 

- McDade Zone,  25 i n  t h e  F l e x ,  Webber a n d  H e u s t i s  zones .  

a n d  t h e  r e m a i n i n g  t r e n c h e s  i n  o t h e r  z o n e s .  

T h e  p r e l i m i n a r y  p l a n s  i n d i c a t e  m i n i n g  b y  o p e n  p i t  and  

u n d e r g r o u n d  m e t h o d s  w i t h  a m i l l  p r e p a r i n g  t h e  ore 

on-c,i t e .  G o l d  e x t r a c t i o n  would  b e  a c c o m p l i s h e d  by 

c o n v ~ n t i o n a l  m i l l i n g  a n d  f  l o t a t i o n  s e p a r a t i o n  

t e c h n i q u e s ,  w h i c h  would  r e q u i r e  a t a i l i n g s  pond .  Heap 

l e a c h i n g  w i t h  c y a n i d e  is b e i n g  c o n s i d e r e d  as a n  

a1 t e r n a t i v e  me thod  of go1  d  e x t r a c t i o n .  



Gold ..,c::. ,.;::. 

Zone 0 
Camp A 



1.2  Dbj e c t i v e s  

The  o b j e c t i v e  o f  t h i s  r e p o r t  is t o  c o m p i l e ,  assess a n d  

p r e s e n t  t h e  e n v i r o n m e n t a l  i n f o r m a t i o n  c o l l e c t e d  

t o - d a t e ;  p a r t i c u l a r l y  s i n c e  1785. I n  a d d i t i o n ,  o t h e r  

p e r t i n e n t  e n v i r o n m e n t a l  i n f o r m a t i o n  w h i c h  h a s  b e e n  

o b t a i n e d  f  t-om j o v e r n m e n t  a g e n c i e s  is i n c l u d e d .  

1.5 P r o j e c t  L o c a t i o n  

Chevron  C a n a d a  R e s o u r c e s  L i m i t e d  is i n v e s t i g a t i n g  t h e  

p o t e n t i a l  o f  t h e  Mount Nansen g o l d  p r o p e r t y  i n  t h e  

Yukon T e r r i t o r y  ! F i g u r e  2 ) .  The  p r o j e c t  area is 

l o c a t e d  a p p r o x i m a t e l  y 190 P:m n o r t h w e s t  o f  W h i t e h o r s e  a t  

,520i1)Z' N a n d  157@i1)7' W .  The p r o p e r t y  is a c c e s s e d  by 

a g r a v e l  r o a d  f r o m  Carrnacks ,  l o c a t e d  4 5  C:m t o  t h e  eas t .  

1 .4  Env i  r o n m e n t a l  S e t t i  ng 

T h e  Mount Nansen  c la ims  are l o c a t e d  i n  t h e  Dawson Range  

a t  e l e v a t i o n s  r a n g i n g  b e t w e e n  3 4 5  m a n d  1525 m. The  

a r e a  is d r a i n e d  b y  t h e  N i s l i n g  R i v e r ,  w h i c h  e m p t i e s  

i n t o  t h e  Yukon R i v e r  v i a  t h e  Donjek  a n d  W h i t e  R i v e r s  

( F i g u r e  2 ) .  D r a i n a g e  f r o m  t h e  p r o p e r t y  f l o w =  i n t o  t w o  

m a d e r a t e  ~ . i z e d  t r i b u t a r i e s  of  t h e  N i s l  i n g  R i v e r ,  Nansen 

C r e e k  t o  t h e  wect a n d  Vic to r i a  C r e e k  t o  t h e  e a s t  

( F i g u r e  1 ) . 

The  area l i e s  i n  t h e  Dawson Range E c o r e g i o n  a n d  is 

v e g e t a t e d  b y  b l a c k  a n d  w h i t e  s p r u c e ,  a s p e n ,  b a l s a m ,  

pop1a.r a n d  p a p e r  b i r c h .  The  p r i n c i p l e  u n d e r s t o r y  is 

w i l l o w ,  s h r u b  b i r c h ,  l a b r a d o r  t ea ,  m o s s  a n d  l i c h e n s  

(Oswald  a n d  S e n y k ,  1 9 7 7 ) .  





T h e  g e o l o g y  o f  t h e  d e p o s i t  1 c o m p o s e d  o f  v e i n  

s t r u c t u r e s  c u t t i n g  much o l d e r  m e t a m o r p h i c  r o c k s  i n  

t h r e e  p r i n c i p l e  v e i n  s y s t e m s  ( D a v i d g e ,  1 9 8 4 ) .  O r e  

m i n e r a l s  are a r s c n a p y r i  t e ,  p y r i t e ,  g a l e n a ,  s p h a l e r i t e  

a n d  m i n o r  s u l p h i d e s .  O r e  b e a r i n g  s t r u c t u r e s  o c c u r  a s  

s u l p h i d e s  a s s o c i a t e d  w i t h  d i c c c a n t i n u o u s  q u a r t z  1 ~ n c . e ~  

a n d  s t r i n g e r s  i n  f r a c t u r e d ,  a l t e r e d  z o n e s  u p  t o  s e v e r a l  

f e e t  w i d e  ( E n v i r o n m e n t a l  F ' r o t e c t i o n  S e r v i c e  (EF'S) , 
1979). 

Some e n v i r o n m e n t a l  i n f  o r m a t i o n  h a s  b e e n  col l e c t e d  i n  

r e c e n t  y e a r s  r e l a t e d  t o  t h e  earl ier  m i n i n g  a c t i v i t y  i n  

t h e  area. T h e  E n v i r o n m e n t a l  P r o t e c t i  nn S e r v i c e  (197?) 

~ x a m i n e d  w a t e r  c h e m i s t r y  a n d  b i o l o g i c a l  c o n d i  t i o n 5  i n  

t h e  V i c t o r i a  Creel:: w a t e r s h e d  i n  1?76 a n d  1977. EF'S 

f o u n d  t h a t  t h e  c r e e k  r e c e i v i n g  m i n e  d e c a n t  w a t e r  h a d  

r e d u c e d  b o t t o m  f a u n a ,  b u t  t h e r e  w a s  l i t t l e  i m p a c t  on  

t h e  b o t t o m  f a u n a  a n d  f i s h  p o p u l a t i o n s  i n  Vic tor ia  

C r e e k .  D u r i n g  1982, EPS c o n d u c t e d  l e a c h i n g  e x p e t - i m e n t s  

o n  t a i l i n g s  f r o m  t h e  Mount N a n s e n  m i n e  t o  d e t e r m i n e  

o x i d a t i o n  p o t e n t i a l  CDavidge ,  1 9 8 4 ) .  I t  w a s  f o u n d  t h a t  

t h ~  t a i l i n g s  r e m a i n e d  a l k a l i n e ,  d i d  n o t  o x i d i z e  

a p p r e c i a b l y ,  a n d  l e a c h i n g  b a c t e r i a  w e r e  p r e v e n t e d  f r o m  

b e c o m i n g  e s t a b l i ~ h e d  d u e  t o  a c i d  c o n s u m i n g  p r o p e r t i e s  

o f  t h e  t a i l i n g s .  

F ' r e l i m i n a r y  g e o t e c h n i c a l  a n d  p e r m a f r o s t  i n f o r m a t i o n  w a s  

g a t h e r e d  i n  t h e  p r o j e c t  area b y  K l o h n  L e o n o f f  

C o n s u l t i n g  E n g i n e e r s  ! 1985) i n  S e p t e m b e r ,  1985. I n  

g e n e r a l ,  t h e  r i d g e  t o p s  a n d  s t e e p e r  h i l l r i d e s  h a v e  

e i t h e r  n o  tree covet -  a n d  b e d r o c k  o u t c r o p p i n g  or t h e r e  

is a c o v e r  o f  1 t o  3 metres o f  w e a t h e r e d  r o c k  o v e r  

i n t a c t  b e d r o c k .  E x t e n s i v e  d e p o s i t s  o f  g r e y - b r o w n  s a n d  



o c c u r  i n  t h e  v a l l e y  b o t t o m s  a n d  i n  t h e  b e n c h l a n d  n e a r  

Dome C r e e k .  Permaf  rost  is e v i d e n t  a t  s h a l l  o w  d e p t h s  

( a b o u t  0.4 m) w h e r e  t h e  r o c k  h a s  a n  o r g a n i c  o r  moss  

c o v e r ,  b u t  w h e r e  c o v e r  h a s  b e e n  removed t h e  p e r m a f r o s t  

l a y e r  o c c u r s  a t  g r e a t e r  d e p t h s  ( a b o u t  5.0 m )  . The 

p e r m a f r o s t  l a y e r  i n  t h i s  r e g i o n  i s  30 t o  60 metres 

t h i c k .  Mean a n n u a l  t e m p e r a t u r e  at t h e  s i t e  is 

a p p r o x i m a t e l y  - P C .  



2. O RESULTS AND ASSESSIvIENT OF  1985/86 PROGRfW 

Water Q u a l i t y  

Water q u a l i t y  5,ampling waz conducted i n  t h e  Mount 

blanz.en P r o j e c t  area on October 11, 1983 and March 4, 

June 4 and September 4, 1456. Water q u a l i t y  s i t e s  a r e  

shown i n  F i g u r e  3 and a r e  descr ibed  as f o l l o w s :  

Lower Huest i s Adi t . 
Nansen Creek, 1.0 k m  upstream o f  Webber 

C r  eek. 

Nansen Creek, 1.2 km f rom mouth. 

Webber Creek, 0.6 km f rom mouth ( d r a i n s  

Webber Zone). 

Cabin C r e e k ,  0.3 km from mouth ( d r a i n s  

Hues t i s  Zone). 

V i c t o r i a  Creek, 0.8 km upstream o f  Back 

Creek. 

V i c t o r i a  Creek, approx imate ly  5 km f rom 

mouth. 

Minnesota Creek, (I). 1 \::m f rom mouth. 

Back Creek, 0.2  km f rom mouth. 

Fony Creek, t r i b u t a r y  t o  Back Creek, 0.6 k m  

f rom mouth ( d r a i n s  Brown-McDade Zone). 

Dome Creek, 3.5 km f rom mouth ( d r a i n s  Hues t i s  

Zone and o l d  m i  11 and t a i  1 i n g s  a rea ) .  

Dome Creek, 0 .4  k m  f rom mouth. 
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A n a l y t i c a l  r e s u l t s  f r o m  t h e  f o u r  s a m p l i n g  p e r i o d s  are 

shown i n  T a b l e s  1, 2, Z a n d  4. On March 4, 1986 w a t e r  

w a s  c o l l e c t e d  o n l y  f r o  Webber C r e e k  ( W i )  d u e  t o  i ce  

c o n d i t i o n s  a n d  l a c k  o f  water a t  t h e  o t h e r  s i tes ;  m o s t  

s i t e s  w e r e  c o v e r e d  w i t h  m o f  i c e  w h i c h  w a s  

c o n t i n u o u s  t o  t h e  c r e e k  b o t t c m .  S a m p l i n g  w a s  a t t e m p t e d  

a t  a l l  s i tes  e x c e p t  V i c t o r i a  C r e e k  ( V l ) ,  Eack C r e e k  

(B1) a n d  D o m e  C r e e k  I D 2 1  w h i c h  w e r e  o b s e r v e d  f r o m  t h e  

a i r  a n d  j u d g e d  t o  b e  s imi la r  t o  t h e  o t h e r  s i t e s  which  

h a d  n o  f l o w .  Webher C r e e k  ( W 1 )  w a s  5arnpled  when 

g r m u n d w a t e r  r e c h a r g e  s o f t e n e d  t h e  ice.  

R e c e n t  w a t e r  q u a l i t y  d a t a  h a s  a lsa  b e e n  c o l l e c t e d  i n  

t h e  Mount N a n s r n  P r o j e c t  area b y  I n d i a n  a n d  N o r t h e r n  

A f f a i r s  C a n a d a  (INAC). T h i s  i n f o r m a t i o n  is p r e s e n t e d  

i n  Appendix  I .  On A u g u s t  27, 1986 c o n d u c t i v i t y  a n d  

t e m p e r a t u r e  w e r e  m e a s u r e d  a t  s e l e c t e d  s i tes  ( T a b l e  1, 

Appenrfi:.: I )  a n d  water f r o m  F'ony C r e e k  ( P I )  w a s  

c o l l e c t e d  a n d  a n a l y z e d  ( T a b l e  2, Append ix  I ) .  A 

c o m p a r i s o n  of t h e  a n a l y s e s  f o r  F'ony Cree\::  ( P 1 )  

c o l l e c t e d  A u g u s t  27 b y  IMAC ( T a b l e  2, Append ix  I )  a n d  

S e p t e m b e r  4 b y  Norecol ( T a b l e  4) show c o n s i d e r a b l e  

d i f f e r e n c e s  i n  c e r t a i n  p a r a m e t e r s .  The  r e a s o n s  f o r  

t h e s e  d i f f e r e n c e s  are n o t  known, b u t  may b e  r e l a t e d  t o  

t h e  f a c t  t h a t  t h e  INAC s a m p l i n g  l o c a t i a n  w a s  a b o u t  

100 m d o w n s t r e a m  of  t h e  N o r ~ c o l  s i t e  a n d  t h e r e  w a s  

a b o u t  a week b e t w e e n  t h e  t w o  s a m p l i n g s .  T h i s  e m p h a s i z e s  

t h e  n e e d  t o  a d h e r e  t o  a d e s i g n a t e d  s a m p l e  s i t e .  I t  is 

a p p a r e n t  t h a t  water q u a l i t y  c h a r a c t e r i s t i c s  c a n  c h a n g e  

o v e r  s h o r t  d i s t a n c e s  w i t h  s u c h  local l y  e n r i c h e d  

m i n e r a l o g y  as  is f o u n d  i n  t h e  Mount Nanren  F'roject 

a r e a .  



TABLE 1 

ANALYTICAL RESULTS FOR WATER SAMPLES FROM MOUNT NANSEN PROJECT 

Sampllng Date: October 11, 1985 

SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE 
ANALYTICAL PARAMETER A1 01 . C1 01 02 Ml N 1 N2 P I  V 1  V2 W1 

Temperature ('C) 
PH 
A l k a l l n l  t y  (mgCaCOg/L) 
T u r b l d l t y  (NTU) 
Conductance (pmhos/cm) 
T o t a l  S o l l d s  (mg/L) 
Suspended S o l l d s  (mg/L) 
EOTA-Hardness (mgCaCOg/L) 
S u l f a t e  (mg/L) 
A n o n l a  (mgN/L) 
N l  t r a t e  (mgN/L) 
N l t r l t e  (mgN/L) 
T o t a l  Phosphorus (mgP/L) 
T o t a l  Cyanlde (mg/L) 

TOTAL METALS: (mg/L) 

pISSOLVED METALS: (mg/L) 

Bb 

'Samples s to red  and analysed a t  a l a t e r  date. A l l  d l sso lved  values were equal t o  o r  l e s s  than  t o t a l s  lnd lca ted .  

(03186) 



TABLE 2 

ANALYTICAL RESULTS FOR WATER SAMPLES FROM MOUNT NANSEN PROJECT 
Sampllng Date: March 4. 1986 

SITE 
ANALYTICAL PARAMETER W1 

Temperature ('C) 
PH 
A l k a l l n l t y  (mgCaCOg/L) 
T u r b l d l t y  (NTU) 
Conductance (vmhos/cm) 
T o t a l  S o l l d s  (mg/L) 
Suspended S o l l d s  (mg/L) 
EOTA-Hardness (mgCaCOg/L) 
S u l f a t e  (mg/L) 
Amnonla (mgN/L) 
N l t r a t e  (mgN/L) 
N l t r l t e  (mgN/L) 
T o t a l  Phosphorus (mgP/L) 
T o t a l  Cyanlde (mg/L) 

TOTAL METALS: (ma/LL 

PISSOLVED METALS: ( w / L l  



TABLE 3 

ANALYTICAL RESULTS FOR WATER SAMPLES FROM MOUNT NANSEN PROJECT 
Sampllng Date: June 9, 1986 

SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE 
ANALYTICAL PARAMETER A1 81 C1 D 1 0 2 nl N1 N2 PI V1 V2 W 1  

Temperature ( * C )  
PH 
A l k a l l n l t y  (mgCaCOg/L) 
T u r b l d l  t y  (NTU) 
Conductance (pmhos/cm) 
T o t a l  S o l l d s  (mg/L) 
Suspended So l lds  (mg/L) 
EOTA-Hardness (mgCaCOg/L) 
S u l f a t e  (mg/L) 
Amnonla (mgN/L) 
N l  t r a t e  (mgN/L) 
N l t r l t e  (mgN/L) 
T o t a l  Phosphorus (mgP/L) 
T o t a l  Cyanlde (mg/L) 

IOTAL METALS: (mg/L) 

DISSOLVED METALS: (mg/L) 



TABLE 4 

ANALYTICAL RESULTS FOR WATER SAMPLES FROM MOUNT NANSEN PROJECT 
Sampllng Date: September 4, 1986 

SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE 
ANALYTICAL PARAMETER A1 81 C 1 0 1 02 Ml N1 N2 P I  V 1  V2 Y1 

Temperature ('C) 
Olssolved Oxygen (mg/L) 
pH : 

F I e l d  
Laboratory  

A l k a l l n l t y  (mgCaCOg/L) 
T u r b l d l t y  (NTU) 
Conductance (pmhos/cm) 
T o t a l  S o l l d s  (mg/L) 
Suspended S o l l d s  (mg/L) 
EOTA-Hardness (mgCaCOg/L) 
S u l f a t e  (mg/L) 
Amnonla (mgN/L) 
N l t r a t e  (mgN/L) 
N l t r l t e  (mgN/L) 
T o t a l  Phosphorus (mgP/L) 
T o t a l  Cyanlde (mg/L) 

JOTAL METALS: (mg/L) 

PISSOLVED METALS: (mg/L) 



G. W h i t l e y  ( A d m i n i s t r a t o r ,  F ' o l l u t i o n  C o n t r o l ,  Water 

R e s o u r c e s  D i  v i  si o n ,  INGC) a c c o m p a n i e d  Norecol d u r i n g  

t h e  S e p t e m b e r  4, 1 9 8 6  s a m p l i n g .  INGC w i l l  b e  s a m p l i n g  

water f r o m  s t u d y  a r e a  streams i n  1987/88, b u t  t h e  

s a m p l i n g  p r o g r a m  w i l l  d e p e n d  l a r g e l y  on  t h e  a c t i v i t y  

p l a n n e d  f o r  t h e  area. 

A n a l y t i c a l  r e s u l t s  o f  t h e  water s a m p l e s  c o l l e c t e d  b y  

Norecol i n d i c a t e  t h e  w a t e r  i n  t h e  Mount Nansen P r o j e c t  

area is g e n e r a l l y  s o f t  a n d  s l i g h t l y  a l k a l i n e .  However,  

water f r o m  t h e  l o w e r  H u e s t i s  a d i t  ( A l )  is h a r d ,  v e r y  

a1 k a l  i n e ,  h i g h l y  cond l - t c t ive ,  a n d  h i g h  i n  t o t a l  s o l . i d s .  

D o m e  C r e e k  r e c e i v e s  water f r o m  t h e  lower H u e s t i s  a d i t ,  

a n d  as a r e s . u l t  e x h i b i t s  s imi la r  h a r d ,  a l k a l i n e  

c o n d i t i o n s .  I n  f a c t ,  t h e  up5trea .m s i t e  on  D o m e  C r e e k  

( D l )  h a d  h i g h e r  c o n d u c t i v i t y ,  h a r d n e s s  a n d  t o t a l  s o l i d s  

t h a n  S i t e  A 1  d u r i n g  t h e  O c t o b e r  11, 1985 ( T a b l e  1)  a n d  

J u n e  3, 1 4 8 6  ( T a b l e  5 )  s a m p l i n g s ,  i n d i c a t i n g  a d d i t i o n a l  

d i i s ~ l u t i o n  o f  m i n e r a l s .  

E l e v a t e d  l e v e l s  f o r  s u s p e n d e d  s o l i d s  o c c u r  i n  c e r t a i n  

streams i n  t h e  area, u s u a l l y  r e f l e c t i n g  u p s t r e a m  p l a c e r  

m i n i n g  a c t i v i t y .  T h i s  is p a r t i c u l a r l y  p r e v a l e n t  d u r i n g  

p e r i o d s  o f  p e a k  r u n o f f .  L e v e l s  f o r  s u s p e n d e d  s o l i d s  

w e r e  e x t r e m e l y  h i g h  i n  Eack C r e e k  ( E l )  i n  J u n e ,  1986 

( 1  419 rng / l )  a n d  S e p t e m b e r ,  1986 (965 m g / l )  d u e  t o  t h e  

close p r o x i m i t y  o f  t h i s  s i t e  t o  p l a c e r  m i n i n g  

a c t i v i t y .  E l  e v a t e d  1 e v e 1  s f o r  s u s p e n d e d  so l  i d s  w e r e  

a l so  f o u n d  a t  S i t e  N1 ( 1 0 8  m g / l )  i n  J u n e ,  138b, a n d  a t  

s i t e  V 2  (322 m g / l )  a n d  W 1  (363 m g / l )  i n  S e p t e m b e r ,  

1  9E6. The  h i g h e s t  v a l u e s  o c c u r r e d  on  J u n e  9,  1986 

d u r i n g  s p r i n g  r u n o f f ,  w i t h  t h e  e x c e p t i o n  of  B1 a n d  N1 

o t h e r  v a l u e s  w e r e  a t  o r  b e l o w  3:) m g / l .  



L e v e l s  of  n u t r i e n t s  w e r e  f o u n d  t o  b e  h i q h l y  v a r i a b l e  i n  

s t u d y  area streams. Upper  Dome C r e e k  (Dl) h a d  e l e v a t e d  

ammonia ((3. 104 - 0.342 mg N / 1  ) a n d  n i t r a t e s  ( 0 .  117 - 
0.223 mg N/1)  o n  t w o  o c c a s i o n s ,  Back C r e e k  (B1) h a d  

e l e v a t e d  ammonia (0.119 mg N / 1 )  on o n e  o c c a s i o n ,  and  

t h e  lower H u e s t i s  a d i t  (All h a d  e l e v a t e d  n i t r a t e s  

(0.220 - 0.336 mg N / 1 )  o n  t w o  o c c a s i o n s .  S i tes  A l ?  El, 

D l  a n d  P 1  a l so  showed s l i g h t l y  e l e v a t e d  l e v e l s  of  

ammonia (0.026 - 0.681 mg N / 1 )  a n d  n i t r a t e  (iS.021 - 
0.096 mg N/1) o n  o t h e r  o c c a s i o n s .  O t h e r  n u t r i e n t s  s u c h  

a s  n i t r i t e  h a d  c o n c e n t r a t i o n s  g e n e r a l l y  b e l o w  d e t e c t i o n  

l i m i t s .  A l t h o u g h  t o t a l  ammonia i t s e l f  is n o t  

c o n s i d e r e d  a h i g h l y  t o x i c  s u b ~ . t a n c e ,  t h e  u n - i o n i z e d  

f o r m  of  ammonia h y d r o x i d e  i 5 c o n s i d e r e d  h i g h l y  t o x i c .  

The  c o n c e n t r a t i o n  o f  u n - i o n i z e d  ammonia is h i g h l y  

d e p e n d e n t  o n  pH a n d  t e m p e r a t u r e .  f i c c e p t a b l e  

c o n c e n t r a t i o n s  at-e e x t r e m e l y  low,  w i t h  l e v e l s  o f  0 .  O O 3  

t o  0.025 mg/1 c a u s i n g  s u b l e t h a l  e f f e c t s .  i n  t r o u t  a n d  

l e v e l s  o f  0.2 mg/l  o r  m o r e  b e i n g  a c u t e l y  t o x i c .  The 

s a f e  l e v e l  o f  n i t r a t e  f o r  r a i n b o w  t r o u t  recommended by 

W e s t i n  (1974) is 6 m g / l ,  w h i c h  is much h i g h e r  t h a n  a n y  

v a l u e s  f r o m  t h e  Mount Nansen P r o j e c t  area. 

Background  t o t a l  p h o s p h o r u s  (TP)  c o n c e n t r a t i o n s  i n  

u n d i s t u r b e d  e n v i r o n m e n t s  ( e . ~ .  s i t e  MI, V1) a p p e a r  t o  

r a n g e  b e t w e e n  ~::(5.(503 a n d  S).(X)8 m g  F ' / l .  The  h i g h e s t  TF' 

c o n c e n t r a t i o n s  (0.113 - 2.18 mg P / 1 )  were m e a s u r e d  i n  

Back C r e e k  ( E l ) ,  t h e  maximum l e v e l  b e i n g  r e c o r d e d  on 

J u n e  9, 1986. T h e  e l e v a t e d  TP l e v e l s  i n  Eack Creel:: are 

p r o b a b l y  a s s o c i a t e d  w i t h  s e d i m e n t s  f r o m  p l a c e r  m i n i n g .  

The  e f f e c t  o f  t h e  TF' l o a d i n g  t o  V i c t o r i a  Creel.:: f r o m  t h e  

Eack C r e e k  d r a i n a g e  was e v i d e n t  d u r i n g  t h e  l a t e  summer 

a t  t h e  l o w e r  V i c t o r i a  C r e e k  s a m p l i n g  l o c a t i o n .  Webber 



C r e e k  a l s o  showed  e l e v a t e d  TP l e v e l s  ((3.374 mg P / 1 )  on 

S e p t e m b e r  4 ,  1 9 8 6 ,  p r o b a b l y  c o n t r i b u t i n g  t o  t h e  

i n c r e a s e  i n  TP b e t w e e n  s t a t i o n s  N1 ( u p s t r e a m )  a n d  NZ 

( d o w n s t r e a m )  o n  Nansen C r e e k .  The  h i g h e r  TP 

c o n c e n t r a t i o n  o n  J u n e  9,  1986 a t  s i t e  N 1  t h a n  a t  N2 on 

Nansen C r e e k  s u g g e s t  t h a t  t h e r e  is a n  i m p o r t a n t  

u p s t r e a m  TP s o u r c e  e n t e r i n g  t h e  c r e e k .  The  h i g h e r  

o v e r a l l  TF' c o n c e n t r a t i o n s  i n  l a t e  summer ( S e p t e m b e r  4 ,  

1986) r a t h e r  t h a n  i n  l a te  s p r i n g  ( J u n e  9 ,  1956) 

p r o b a b l y  r e f l e c t e d  t h e  r e d u c e d  s t r e a m f  l o w s  w i t h  

c o n t i n u e d  p l a c e r  m i n i n g .  

Pony C r e e k  was u s e d  f o r  d r i n k i n g  w a t e r  d u r i n g  t h e  

1 9 8 5 / 8 6  e y p l o r a t i o n  p r o g r a m ,  a n d  M i n n e s o t a  C r e e k  may b e  . - 
u s e d  i n  t h e  f u t u r e  a s  a w a t e r  s u p p l y .  T h e r e f o r e ,  t h e  

w a t e r  q u a l i t y  r e s u l t s  f o r  Pony C r e e k  ( P I )  a n d  M i n n e s o t a  

C r e e k  (MI) are compared  t o  recommended d r i n k i n g  water 

z t a n d a r d s  ( A p p e n d i x  11 1.  S i n c e  t h e  recommended m e t a l  

l e v e l s  i n  Append ix  I 1  are b a s e d  on t o t a l  c a n c e n t r a t i o n s  

t h e  t o t a l  m e t a l  v a l u e s  p r e s e n t e d  i n  T a b l e s  1, 3 a n d  4 

are u s e d  a s  t h e  s o u r c e  f o r  c o m p a r i s o n .  T h e s e  r e s u l t s  

i n d i c a t e  t h a t  Pony C r e e k  had  a s l i g h t l y  e l e v a t e d  l e v e l  

of  cadmium o n  O c t o b e r  11, 1785. Both  Pony C r e e k  a n d  

M i n n e s o t a  C r e e k  h a d  e l e v a t e d  i r o n  l e v e l s  o n  a l l  t h r e e  

o c c a s i o n s .  T h e s e  v a l u e s  r a n g e d  f r o m  0.81 t o  1 . 7 0  mg/l 

f o r  Pony C r e e k ,  a n d  f r o m  1 t o  0 . 9 4  mg/1 f o r  

M i n n e s o t a  C r e e k .  The  recommended l e v e l  o f  0 . S  mg/l  f o r  

i r o n  is e s t a b l i s h e d  f o r  a e s t h e t i c  r e a s o n s  ( s t a i n i n g )  

a n d  is n o t  a h e a l t h  c o n s i d e r a t i o n .  

I n  o r d e r  t o  assess t h e  p o t e n t i a l  water q u a l i t y  e f f e c t s  

on a q u a t i c  b i o t a  i n  t h e  Mount Nansen area t h e  water 

q u a l i t y  r e s u l t s  a t  a l l  s i tes  are c o m p a r e d  t o  g u i d e l i n e s  



recommended f o r  p r o t e c t i o n  of  a q u a t i c  l i f e  (Appendix  

11). A s  w i t h  t h e  d r i n k i n g  w a t e r  s t a n d a r d s ,  t h e s e  

g u i d e l i n e s  are b a s e d  o n  t o t a l  m e t a l  c o n c e n t r a t i o n s ,  

t h e r e f o r e ,  t h e  t o t a l  metal v a l u e s  a p p e a r i n g  i n  T a b l e s  1 

t o  4 w e r e  u s e d  f o r  c o m p a r i s o n .  

T a b l e  5 s h o w s  t h e  r a n g e  o f  v a l u e s  t h a t  e x c e e d e d  t h e  

recommended g u i d e l i n e s  a t  e a c h  s i te .  Pony  C r e e k  i P l ) ,  

which  d r a i n s  t h e  Brown-NcDade Zone,  h a d  t h e  h i g h e s t  

v a l u e  of cadmium (0.0087 m g / l )  a n d  c o p p e r  (0.19 m g / l )  

of  a l l  s i tes ,  a n d  w a s  v e r y  h i g h  i n  z i n c  (0.95 m g / l ) .  

Back C r e e k  ( E l )  h a d  t h e  h i g h e s t  v a l u e s  of  t o t a l  

p h o s p h o r u s  (2.18 mg P / l  ) , a r s e n i c  (0.168 rng/l)  a n d  i r o n  

( 4 5 . 5  mg/1) o f  a l l  sites. I n  f a c t ,  t h e  l e v e l  of 

p h o s p h o r u s  w a s  E7 t i m e s  t h e  p e r m i s s i b l e  l e v e l  a n d  i r o n  

w a s  152 t i m e s  t h e  p e r m i z s i b l e  l e v e l .  T h e  e l e v a t e d  

l e v e l s  of c o n t a m i n a n t s  i n  Back C r e e k  are r e l a t e d  t o  t h e  

s e v e r e  d i s t u r b a n c e  o f  t h e  stream b y  p l a c e r  m i n i n g  

o p e r a t i o n s  b o t h  u p s t r e a m  and  i n  t h e  i m m e d i a t e  v i c i n i t y  

o f  t h e  w a t e r  s a m p l i n g  s i te.  Back C r e e k  a l s o  r e c e i v e s  

w a t e r  f r o m  Pony C r e e k  which  h a s  h i g h  l e v e l s  of  c e r t a i n  

h e a v y  metals. 

The  o t h e r  area o f  c o n c e r n  i i  t h e  Dome C r e e k  d r a i n a g e ,  

which  d r a i n s  t h e  H u e s t i s  Zone. The  s a m p l e  f r o m  t h e  

l o w e r  H u e i t i s  a d i t  ( A l l  w a s  v e r y  h i g h  i n  cadmium 

!(:I. 0070 m g / l )  a n d  z i n c  ( 1.36 mg/l  ) , w h e r e a s  t h e  n e a r e s t  

d o w n s t r e a m  s i t e  o n  Dome C r e e k  ( D l )  had  t h e  h i g h e s t  z i n c  

v a l u e  ( 2 . 4 7  m q / l )  of  a l l  s i t e s  a n d  w a s  v e r y  h i g h  i n  

ammonia ( 0 . 3 4 2  mg N/1) a n d  i r o n  (9.9 m g / l ) .  O t h e r  

areas f o u n d  t o  b e  h i g h  i n  i r o n  w e r e  lower V i c t o r i a  

C r e e k  ( 4 . 7  m g / l )  a n d  l o w e r  Webber C r e e k  ( 6 . 1 4  m g / l ) .  

I t  s h o u l d  b e  n o t e d  t h a t  u p p e r  V i c t o r i a  C r e e k  ( V 1 )  had 



TABLE 5 

RANGE OF VALUES FOR WATER UALITY CHARACTERISTICS EXCEEDING GUIDELINES 
FOR THE PROTECTION OF A~UATIC ORGANISMS IN THE MOUNT NANSEN AREA 

SITE AMMONIA TOTAL P TOTAL A8 
(mgN/l) 

TOTAL Cd TOTAL CU TOTAL IRON TOTAL ZINC 
(mgP/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

A 1  0 . 0 2 6 - 0 . 0 7 8  0 . 0 2 6 - 0 . 0 5 9  0 . 0 5 0 - 0 . 0 6 2  0 . 0 0 5 1 - 0 . 0 0 7 0  0.0064 0.62 - 0 .85  1.19 - 1.36 

B1 0.043 - 0.119 0.113 - 2.18 0.056 - 0.168 0.0004 - 0.0026 0.0063 - 0.08 4.14 - 45.5  0.27 

C1 0.091 0 .37 - 0 .80  

D l  0.104 - 0.342 0.054 - 0.077 0.072 0.0005 - 0.0050 1 . 0 4  - 8 .8  0 .65 - 2.47 

D2 0.059 0.0003 1.04 - 1.37 0.04 
H1 0.043 0.0002 0 .81 - 0.94 

N1 0.038 - 0.176 0.0003 - 0.0004 0.0083 - 0.019 0.64 - 2.73 

N2 0.041 - 0.076 0.0002 - 0.0003 0.0058 - 0.015 0.54 - 1.96 

P1 0.065 - 0.081 0.084 0.0004 - 0.0089 0.034 - 0.19 0 . 8 1  - 1 .70  0.14 - 0.95 

v1 0.12 - 0.43 

V2 0.040 - 0.223 0.0010 0.013 0.77 - 4.74 

W1 0.024 - 0.039 0.374 0.0006 0.010 1 .18 - 6.16 

RECOMMENDED LFVELS FOR PROTECTION OF AQUATIC LIFE: 



i r o n  l e v e l s  a s  h i g h  a s  0.43 rng/ l ,  wh ich  may a p p r o x i m a t e  

maximum b a c k g r o u n d  l e v e l s  i n  t h e  area. 

T h e  p r e v i o u s  d i  s c u s s i  on  i d e n t i f i e d  areas of  

e n v i r o n m e n t a l  c o n c e r n  f r o m  a water q u a l i t y  p e r s p e c t i v e ,  

b u t  i t  s h o u l d  b e  n o t e d  t h a t  t h e  e f f e c t  o f  a q u a t i c  

c o n t a m i n a n t s  o n  a q u a t i c  b i o t a  is e x t r e m e l y  v a r i a b l e .  

T h e  e f f e c t s  are d e p e n d e n t  o n  n u m e r o u s  water q u a l i t y  

c h a r a c t e r i s t i c s  s u c h  a s  pH, t e m p e r a t u r e ,  a l k a l i n i t y ,  

c o n d u c t i v i t y ,  s u s p ~ n d e d  sol  i d s ,  c h e l a t i n g  q u a 1  i t i e s  a n d  

t h e  f o r m  o f  t h e  c o n t a m i n a n t  ( i o n i c  is mare b i o l o g i c a l l y  

a v a i l a b l e ) .  

2.2 Stream S e d i m e n t  

Stream s e d i m e n t s  w e r e  c o l l e c t e d  a t  water q u a l i t y  s i t e s  

i n  t h e  Ivlount Nansen  area on  S e p t e m b e r  4, 198.5. The 

a n a l y t i c a l  r e s u l t s  o f  t h e s e  s a m p l e s .  are shown i n  T a b l e  

6. 

The  Pony C r e e k  ( P I )  s e d i m e n t  s .ample= c o n t a i n e d  t h e  

h i g h e s t  l e v e l s  o f  metals r e l a t i v e  t o  t h e  o t h e r  sites. 

Wi th  t h e  e x c e p t i o n  o f  i r o n ,  m e r c u r y  a n d  s i l v e r ,  t h e  

F'ony C r e e k  s e d i m e n t  m e t a l s  c o n c e n t r a t i o n s  w e r e  a l l  a t  

least  10 t i m e s  g r e a t e r  t h a n  t h o s e  a t  t h e  o t h e r  sites; 

l e a d  a n d  a r s e n i c  r e a c h e d  l e v e l s  of  o v e r  1 0 0  t i m e s  t h o s e  

o f  t h e  o t h e r  s i t es .  T h e  h i g h  m e t a l  l e v e l s  a t  S i t e  F'1 

are a t t r i b u t e d  t o  t h e  Brown-McDade a d i t  a n d  material 

f r o m  e r o d i n g  b a n k s  n e a r  t h e  a d i t .  S e d i m e n t  metals 

c o n c e n t r a t i o n s  are h i g h e r  i n  t h e  Vic to r i a  C r e e k  

d r a i n a g e  t h a n  i n  t h e  Nan=.en C r e e k  d r a i n a g e .  The  area 

of  h i g h e s t  m e t a l  e n r i c h m e n t  i s  1 i l : : e ly  f r o m  t h e  

Brown-McDade z o n e  a n d  t h e  Back C r e e k  p l a c e r  m i n i n g  

a r e a .  





3 7 
I . .-a Acid G e n e r a t i o n  

E i g h t  r o c k  s a m p l e s  w e r e  c o l l e c t e d  o n  O c t o b e r  11, 1985 

t o  c o n d u c t  k i d - B a s e  a c c o u n t i n g  tests. T h i s  test is a 

p r e l i m i n a r y  e v a l u a t i o n  of  p o t e n t i a l  of  t h e s e  materials 

t o  g e n e r a t e  a c i d .  The s o u r c e  of  t h i s  r o c k ,  t y p e  of  

material,  a n d  a s s a y  a n a l y s i s  r e s u l t s  are shown i n  T a b l e  

7. R e s u l t s  i n d i c a t e  t h a t  ore a n d  t a i l i n g s  f r o m  t h e  

H u e s t i s  Zone (Site  1, 2 a n d  8) h a v e  c o n s i d e r a b l e  a c i d  

g e n e r a t i  on  p o t e n t i a l .  The  m a r g i n a l  ore f r o m  t h e  

Brown-McDade Zone  ( h a n g i n g  w a l l )  h a s  a l o w  a c i d  

g e n e r a t i o n  p o t e n t i a l .  The r e m a i n i n g  s a m p l e s  e x h i b i t e d  

a c i d  c o n s u m i n g  p r o p e r t i e s .  F u r t h e r  e x a m i n a t i o n  of  a c i d  

g e n e r a t i a n  p o t e n t i a l  of  r o c k  t y p e s  w i l l  b e  r e q u i r e d  as  

d e v e l o p m e n t  p r o c e e d s .  

F ' r e v i c u s  s t u d i  e s  on a c i d  g e n e r a t i o n  p o t e n t i a l  of  mine  

t a i l i n g s  showed t h a t  t h e  t a i l i n g s  f r o m  t h e  a b a n d o n e d  

Mclunt Nansen  Mine h a d  t h e  a b i l i t y  t o  consume a c i d ,  h a d  

l i t t l e  or n o  o x i d a t i o n  p c t t e n t i a l ,  a n d  r e m a i n e d  a l k a l i n e  

!Davidge,  1984). T h e s e  tests w e r e  c a r r i e d  o u t  u s i n g  

d i f f e r e n t  p r o c e d u r e s  compared  t o  t h o s e  u s e d  f o r  t h e  

p r e s e n t  a n a l y s e s .  T h e  t a i l i n g  material h a s  b e e n  shown 

t o  h a v e  p o t e n t i a l  f o r  r e p r o c e s s i n g  a n d  may r e q u i r e  some 

f u r t h e r  a n a l y s i s  f o r  a c i d  g e n e r a t i o n  p o t e n t i a l ,  

a l t h o u g h  n o  a c i d  g e n e r a t i o n  is a p p a r e n t  f r o m  t h e  

t a i  1 i n j s  d e p o s i t s .  

2.4 F i s h e r i e s  

F i s h e r i e s  i n f o r m a t i o n  f o r  t h e  area is e x t r e m e l y  

l i m i t e d .  Arc t i c  g r a y l i n g  (Lhymal l u s  a . r c t i c u s )  h a v e  

been  c a p t u r e d  i n  V i c t o r i a  C r e e k  ( E n v i r o n m e n t a l  



TABLE 7 
ACID NEUTRALIZATION POTENTIALS 

OF ORE, WASTE ROCK AND TAILINGS FROM MOUNT NANSEN PROJECT 

ACID AND BASE 
TONS CaC03 EQUIVALENT/1000 TONS 

SAMPLE SOURCE MATERIAL PERCENT ACID ACID NET 
NUMBER SULFUR GENERATION CONSUMING ACID 

POTENTIAL POTENTIAL GENERATION 
( CaCO POTENTIAL equivalent) (Acid-Base) 

Huestis Zone 
(upper audit) 

Ore 

Huestis Zone 
Webber Zone 
Webber Zone 

Brown-McDade 
Zone 

Brown-McDade 
Zone 

Zone 
(hanging wall) 

Huestis Zone 
(lower audit) 

Ore 
Wall Rock 
WaJ.1 Rock 
(wlw 
pyrite) 
Marginal 
Ore 

Wall Rock 

Marginal 
Ore 

Tailings 



P r o t e c t i o n  S e r v i c e ,  1979). T h i s  may b e  t h e  o n l y  

s p e c i e s  o c c u r r i n g  i n  Nansen a n d  Vic tor ia  c r e e k s ,  b u t  

b o t h  streams h a v e  m o d e r a t e  f i s h  h a b i t a t  c a p a b i l i t y  and  

c o u l d  s u p p o r t  o t h e r  f i s h  s p e c i e s .  

T h e  N i s l i n g  R i v e r  a p p e a r s  t o  b e  a m o d e r a t e  c a p a b i l i t y  

stream, b u t  l i t t l e  is  known o f  t h e  f i s h e r i e s  r e s o u r c e s  

i n  t h e  v i c i n i t y  o f  t h e  Mount Nansen  F'roject area. 

R a d i o  t a g g i n g  s t u d i e s  h a v e  b e e n  c o n d u c t e d  b y  F i s h e r i e s  

a n d  O c e a n s  w h i c h  h a v e  t r a c k e d  chum a n d  c h i n o o k  s a l m o n  

30 km a n d  80 km, r e s p e c t i v e l y ,  up t h e  N i s l i n q  R i v e r  

f r o  i ts  c o n + l u e n r e  w i t h  t h e  D o n j e k  R i v e r  ( E t h e r t o n ,  

p e r s .  c o m m .  1 .  I t  i s  u n l i k e l y  t h a t  chum s a l m o n  would 

m i g r a t e  u p s t r e a m  as  f a r  a s  t h e  p r o j e c t  area, b u t  

c h i n o o k  s a l m o n  c o u l d  r e a c h  t h e  area p r o v i d i n g  t h e r e  are 

n o  f i s h  b a r r i e r s .  

Nansen a n d  Victoria c r e e k s  h a v e  n o  s p o r t  f i s h i n g  

p o t e n t i a l ,  b u t  t h e  N i s l i n g  R i v e r  may s u p p o r t  some 

a n g l i n g .  

W i l d l i f e  

T h e  p r o p e r t y  g e n e r a l l y  h a s  l o w  t o  m o d e r a t e  c a p a b i l i t y  

f o r  w i l d l i f e .  Moose o c c u r  t h r o u g h o u t  t h e  area i n  l o w  

n u m b e r s  i n  summer a n d  f a l l ,  f a v o u r i n g  t h e  v a l l e y  

b o t t o m s  a n d  r i p a r i a n  e d g e s  o f  streams. C a r i b o u  o c c u r  

i n  t h e  g e n e r a l  area a n d  o c c a s i o n a l l y  move t h r o u g h  t h e  

p r o p e r t y .  A b u l l  c a r i b o u  w a s  o b s e r v e d  o n  a n  o p e n  r i d g e  

b e t w e e n  V i c t o r i a  a n d  Back c r e e k s  o n  J u n e  9 ,  1986 and  

o c c a s i o n a l  s i g h t i n g 5  are made b y  e x p l o r a t i o n  crews on  

a n d  n e a r  t h e  p r o p e r t y .  



I n  t e r m s  of  w i l d l i f e  p o p u l a t i o n s  d u r i n g  t h e  w i n t e r  

p e r i o d s ,  i t  a p p e a r s  t h a t  a f e w  moose u t i l i z e  t h e  lower 

e l e v a t i o n s ,  i n  p a r t i c u l a r  t h e  f l o o d p l a i n  a n d  lower 

s l o p e s  a l o n g  Victor ia  C r e e k ,  f o r  a t  least p a r t  of  t h e  

w i n t e r .  S e v e r a l  s i g h t i n g 5  were made i n  March,  1986 

(Append ix  111); o n e  moose n e a r  t h e  c o n f l u e n c e  o f  Back 

a n d  Vic to r i a  c r e e k s  a n d  a cow moose 2nd y e a r l i n g  

f u r t h e r  d o w n s t r e a m  i n  t h e  w i d e  Vic tor ia  C r e e k  v a l l e y  

s o u t h  o f  t h e  a i r s t r i p .  S c a t t e r e d  moose t r a c k s  w e r e  

a l s o  o b s e r v e d  a l o n g  t h e  f  l o o d p l a i n  o f  V ic to r i a  C r e e k .  

The l o w  snow d e p t h  a n d  a v a i l a b i l i t y  o f  b r o w s e ,  

p r i m a r i l y  w i l l o w s ,  o f f e r  w i n t e r  r a n g e  f o r  l a w  d e n s i t i e s  

o f  moose. T h e  o n l y  c l t h e r  u n g u l a t e  t h a t  c o u l d  o c c u r  on  

t h e  p r o p e r t y  i n  w i n t e r  would  b e  c a r i b o u  w h i c h  may 

o c c a s i a n a l l y  move t h r o u g h  t h e  area. 

O t h e r  l a r g e  m a m m a l s  w h i c h  m a y  o c c u r  i n  l o w  n u m b e r s  

i n c l u d e  b l a c k  b e a r  a n d  w o l f .  T h e  area a p p e a r s  t o  h a v e  

g e n e r a l  1 y  l o w  p r o d u c t i v i t y  f o r  f  u r b e a r e r s .  V e r y  l i t t l e  

s i g n s  o f  f u r b e a r e t - s  w e r e  o b s e r v e d  d u r i n g  f i e l d  v i s i t s ,  

i n c l u d i n g  h e 1  i c o p t e r  f  1 i g h t s ,  a n d  r e c o n n a i s s a n c e  d u r i n g  

March,  1984. 

A g e n e r a l  n o t e  o f  i n t e r e s t  is t h a t  t h e  Yukon G a m e  

B r a n c h  h a s  t r a n s p l a n t e d  b i s o n  t o  t h e  N i s l  i n g  R i v e r  

a r e a ,  a p p r o x i m a t e l y  1 0  - 15 km d o w n s t r e a m  ( s o u t h )  of  

t h e  Mount Nansen  p r o p e r t y .  L a r g e  p e n s  were c o n s t r u c t e d  

f o r  t h e  b i s o n  a n d  h a y  w a s  moved i n  t o  p r o v i d e  w i n t e r  

f e e d .  The b i s o n  w e r e  b r o u g h t  i n  by  r o a d  f r o m  C a r m a c k s  

i n  t h e  l a t e  w i n t e r  o f  1986. 



3 . (1) F'OTENTIAL ENVIRONMENTAL ISSUES 

F ' o t e n t i  a1 e n v i r o n m e n t a l  i s s u e s  r e l a t e d  t o  t h e  

d e v e l o p m e n t  o f  t h e  Mount Nansen  P r o j e c t  were d i s c u s s e d  

i n  d e t a i l  b y  Norecol (1985). The  i t e m s  i d e n t i f i e d  i n  

t h i s  r e p o r t  r e m a i n  a s  t h e  m o s t  p r o b a b l e  areas of  

c o n c e r n .  They  are s u m m a r i z e d  a s  f a l l o w s :  

o T h e r e  is m i n i m a l  e n v i r o n m e n t a l  c o n c e r n  w i t h  t h e  

e x i s t i n g  r o a d  s i n c e  n o  u p g r a d i n g  is n e c e s s a r y .  

o The  p o t e n t i a l  f o r  a c i d  g e n e r a t i o n  is i n d i c a t e d  b y  

Norecol d a t a  a n d  w i l l  r e q u i r e  f u r t h e r  

e x a m i n a t i o n .  Materials h a n d l i n g  a n d  r e c l a m a t i o n  

w i l l  l i k e l y  b e  t h e  k e y  t o  m i t i g a t i o n  i f  a c i d  

g e n e r a t i o n  is d e t e r m i n e d  t o  b e  p r o b a b l e .  

o  T h e  l o c a t i o n  o f  m i n e  s i t e  f a c i l i t i e s  s h o u l d  b e  

e x a m i n e d  f  r a m  a n  e n g i n e e r i n g  a n d  e n v i r o n m e n t a l  

p e r s p e c t i v e .  Most i m p o r t a n t  w i l l  b e  t h e  l o c a t i o n  

of l e a c h i n g  p a d 5  a n d / o r  t a i l i n g s  p o n d s .  I f  

c y a n i d e  is  u s e d  t h e  e x c e c i  e f f l u e n t  s h o u l d  b e  

r e c y c l e d  t o  t h e  m i l l ;  c y a n i d e  d e s t r u c t i o n  may b e  

r e q u i r e d  f o r  e f f l u e n t  d i s c h a r g e .  

o G p p r o p r i a t e  water management p l  a n s  m u s t  b e  

d e v e l o p e d  f o r  t h e  p r o j e c t  t o  p r o t e c t  s u r f a c e  water 

qua1 i t y .  B u a l i t y  a n d  q u a n t i t y  o f  g r o u n d  a n d  

s u r f  ace w a t e r  w i  1 1  b e  used i n  p r o j e c t  p l a n n i n g  a n d  

e n g i n e e r i n g  d e s i g n .  

o F i s h e r i e s  is n o t  e x p e c t e d  t o  b e  a s i g n i f i c a n t  

c o n c e r n  u n l e s s  t h e  area is a c c e s s i b l e  t o  s a l m o n .  
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MEMORANDUM NOTE DE SERVICE 

r 

4 
L 

- 
r 

FROM 
I DE 

L 

SUBJECT 
OBJET 

FILE 

Gerry Whitley 
Administrator, Pollution Control 

.A 

SECURITY - CCASSIFICATION - DE SECURIS 

Mt. Nansen 
YOUR FILWOTRE R ~ F ~ R E N C E  

DATE 

9 January 1987 

Mt. Nansen Area 

On 27 August 1985 I visited the Archer Cathro camp at Mt. Nansen. A t  
Mt. Nansen there is extensive exploration for gold-bqing materials. 
Investigators are investigating the oxidized upper zones of the 
sulphide mineral deposits of the area. There is good potential for 
finding mineral deposits suitable for mining and gold recovery using 
heap leaching technology. 

In 1976 the Mt.  ans sen mine was operated under an authorization issued 
pursuant to the Northern Inland Waters Act. Review of the archived 
file revealed two samples which had been collected upstream of the 
tailings pond on Dome Creek. One sample dated 23 April 1976 is of the 
adit water and the other of the unnamed creek above the mill. The 
sample of the water from the adit definitely shows the effects of dis- 
solving minerals, with a higher conductance, hardness and metals than 
the adjacent stream. 

The conductivity and temperature of the streams was taken and is 
reported in Table 1. A sample of Pony Creek water was sent to the EPS 
laboratory in Vancouver and the results are reported in Table 2. 



TABLE I 

Name - 

R e s u l t s  o f  f i e l d  measurements of  w a t e r  q u a l i t y  
i n  t h e  M t .  Nansen a r e a  on 27 August 1986 

V i c t o r i a  Creek above Back Creek ( V l )  
Nansen Creek upst ream o f  Webber Creek ( N l )  
Webber Creek (W1) 
Back Creek ( B l )  
Pony Creek above Camp 
Pony Creek below Camp ( P l )  

M t .  Nansen A d i t  
O u t f a l l  of  f i r s t  t a i l i n g  pond 

1 1  second t a i l i n g  pond 
1 1  r e c y c l e  pond 

Dome Creek a t  road c r o s s i n g  (D2) 

Conductivity Temperature 
usIan 0 c 



TABLE 2 

Results of Laboratory analysis of sample of Pony Creek (Pl) 
below the Archer Cathro camp. 27 August 1986 

Alkalinity 26.0 mg/L Hardness Ca + Mg 
Chloride 0.6 mg/L Hardness total 
Conductivity 315 umho/cm pH 6.8 
Cyanide 0.044 mg/L Turbidity 38 FTU 

Extractable metals (ICP scan) mg/L Total metals (ICP) mg/L 

Nitrogen/Ammonia 0.04 
Nitrogenlnitrate 0.005 
Nitrogenlnitrate 

+ nitrate 0.087 
Total phosphorus 0.16 
Residue/filterable 41 
Residue/non- 

filterable 46 
Sulphate 110 
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WATER QUALITY GUIDELINES 
(Pages 1-21 



AII-1 
GUIDELINES FOR CANADIAN DRINKING 

WATER QUALITY (1978) - SUPLWRY OF RECOMMENDED LIMITS 

Parameter 

hf aximurn 
Acccplahle Ohjcclivc 

Conccntration* Concentration* Basis** Page 

Aldrin + Dieldrin 
Antimony 
Arsenic 
Asbestos 
Batium 
Boron 
Cadmium 
Carbaryl 
Chlordane (Total) 
Chloride 
Chromium 
Colour f lCU) 
Copper 
Cyanide 
DDT flotal) 
Diazinon 
Dieldrin + Aldrin 
Endrin 
Fluoride 
Hardness 
Heptachlor + Heptachlor Epoxide 
Iron 
Lead 
Lindane 
Manganese 
Mercury 
hlethoxychlor 
hlethyl Parathion , 

Nitrate (as N)  
Nitrilotriacetic Acid M A )  
Nitrite ( a sN)  
Odour 
Parathion 
Pesticides (Total)**** 
pH 
Phenols 
Selenium 
Silver 
Sodium 
Sulphate 
Sulphide (as H,S) 
Taste 
Temperature ("C) 
Total Dissolved Solids 
Total Organic Carbon 
Toxaphene 
Tri halomethanes 
Turbidity (NTU) 
Uranium 
Zinc 
2.4-D 
2.4.5-TP 

s 5  x lo-" 
s0.0002 
s0.OOS 
- 

so .  1 
s0.01 
so.001 
s s  x lo-' 
rE5 X lo-@ 

<250 
s0.0002 

<IS 
<1.0 
s0.002 
s 5  x lo-@ 
S l  x lo-& 
s 5  x lo-* 
s 5  x lo-@ 

t.OC** 
- 

s 5  x lo-a 
c0.05 
so.001 
s l  x lo-' 
co.01 
a0.0002 
s 5  x lo-' 
s l  x lo-& 
so.001 
s0.0002 
so.001 

1 noffensive 
s l  x lo-= 
- 
- 

<0.002 
s0.002 
s0.005 
- 

<I50 
<0.05 

Inoffensive 
CIS 
- 
- 

=z5 x 10-a 
so.0005 
< 1 
==O.OOl 
4 . 0  
sO.OO1 
==0.001 

Unless indicated othenvise. the maximum acceptable and objective concentrations are 
specified in mg/L. 

" hfaximum acceptable and objective concentrations have been established on the basis of 
either aesthetic (A) or  health (H)  considerations. 

* * *  In areas where the annual mean maximum temperature is below 10°C. the objective is 1.2 
mglL. 

* * * *  The "total pesticides" limit applies to water in which more than one of the pesricides listed 
in thisTable is present, in which case, the sum of their concentrations should not exceed 0. I 
mdL.  



GUIDELINES FOR THE PROTECTION OF FRESHWATER AQUATIC LIFE (WATER QUALITY SOURCE BOOK) 

PARAMETER LEVEL REFERENCE 

ALDRIN + HEOD (DIELDRIN) 
ALKALINITY, as CaC03 
ALUMINIUM. as Al 
AMMONIA. UN4ONIZED. as N H j  
ARSENIC. as As 
OERVLLIUM. as Be 
7 -  BHC. (LINDANE) 
CADMIUM. as Cd 
CHLOflOANE. TOTAL 
CHFlOMIUM, as Cr 
COPPER. as CU 
CYANIDE. as CN 
DOT, TOTAL 
DININON 
a- ENDOSULFAN 
p- ENDOSULFAN 
ENDnlN 
GUTHION 
HEPTACHLOR 
IRON, as Fa 
LEAD, as Pb 
MALATHION 
MERCURY. TOTAL. as Hg 
p.pl- METHOXYCHLOR 
MlREX 
NICKEL. as NI 
OXYGEN. DISSOLVED. rr 0 2  
PARATHION 

PH 

PHENOLIC SUBSTANCES, as PHENOL 
PHOSPHATE. TOTAL. 11 P 
PUYCHLORINATED BIPHENYLS 
SUSPENDED SOLIDS 
SULPHIDE. r s  H2S 
SURFACTANTS, rr MBAS 
CAMPHECHLOR (lOXAPHENE) 

ZINC. 8s Zn 

INTERNATIONAL JOINT COMMISSION. 1977 
US ENVIRONMENTAL PROTECTION AGENCY. 44019-75023 
GREAT LAKES WATER OUALITY BOAfiD.1978 
US ENVIRONMENTAL PROTECTION AGENCY. 44019.76023 
ENVIRONMENT CANADA. 1979 
US ENVIRONMENTAL PROTECTION AGENCY, 44019-78023 
US ENVIRONMENTAL PROTECTION AGENCY. 44019-18023 
ENVIRONMENT CANADA. 1979 
US ENVIRONMENTAL PROTECTION AGENCY. 44019-75023 
ENVIRONMENT CANADA. 1979 
GREAT LAKES WATER OUALrrY BOARD. 1970 
US ENVIRONMENTAL PROTECTION AGENCY. 44019.78-023 
US ENVIRONMENTAL PROTECTION AGENCY. 44019-76-023 
GnEAT LAKES WATER OUALlrY OOAfiD. 1976 
US ENVIRONMENTAL PROTECTION AGENCY. 44019-76-023 
US ENVIRONMENTAL PROTECTION AOENCY. 44019-76-023 
IMEnNATlONAL JOINT COMMISSION. 1977 
CnEAT LAKES WATER OUALITY BOARD. 1978 
US ENVIRONMENTAL PROTECTION AGENCY. 44019-76-023 
GREAT LAKES WATER OUALlTY BOARD. 1978 
ENVIRONMENTAL STUDIES BOARD. 1973. EPA A3 73 033 
US ENVIRONMENTAL PROTECTION AGENCY, 44019-76-023 
ENVIRONMENT CANADA. 1979 
US ENVIRONMENTAL PROTECTION AGENCY. 44019-75023 
US ENVIRONMENTAL PROTECTION AGENCY. 44019-75023 
GREAT LAKES WATER OUALlrY BOARD, I976 
ENVIRONMENT CANADA. IWD. TECH BULL. 67. I972 
GnEAT LAKES WATER WAL l rY  BOARD. I976 
INTERNATIONAL JOINT COMMISSION. 1977 

US ENVlnONMENTAL PROTECTION AGENCY, 44019-76-023 
US. ENVIRONMENTAL PROTECTION AGENCY, 44019.76023 
US. ENVlnONMEMAL PROTECTION AGENCY. 44019-76023 
ENVIRONMENTAL STUDIES BOARD. 1973. EPA.RJ.73.033 
US ENVlnONMENTAL PROTECTION AGENCY. 44019-78-023 
LITTLE. 1977 
US. ENVIRONMEMAL PROTECTION AGENCY. 44019-78-023 
GREAT LAKES WATER OUALIN BOARD. 1978 
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WILDLIFE AERIAL SURVEY REPORT 
MOUNT NANSEN PROJECT 

March 4, 1986 

T i  me of  Survey: D u r i  ng water sarnpl i n3 conducted between 0400 
and 1500 hours. 

He1 i c o p t e r :  Ee l1  206F J e t  Ranger, Trans Nor th A i r ,  C-xmacks 

Observers: C. Schmidt (Norecol)  1 e f t  f r o n t  
Mike P h i l l i p s  (Archer Cathro) l e f t  r e a r  
F i  11 (Archer Cathro) r i g h t  rea r  

Weather: Cloud: 1(:)0% 
Wind: l i g h t ,  s t rong  on r i d g e s  
Temperature: - 1 50c 
V i s i b i l i t y :  excel  1 en t  

Area Surveyed: Mount Nansen F'roperty, along major creeks - 
V i c t o r i a ,  Back, Dome, Webber, Nansen: immediate 
e x p l o r a t i o n  area. 

Observations: Moose: 

Tracks - occasional  rno~5.e along V i c t o r i a  Creek 
f l o o d  p l a i n .  



APPENDIX V 

THE RECOVERY OF GOLD AND S I L V E R  

L A K E F I E L D  RESEARCH 



An I n v e s t i g a t i o n  of 

THE RECOVERY OF GOLD AND SILVER 

f rom samples 

submi t t ed  by 

CHEVRON CANADA RESOURCES LIMITED 

P r o g r e s s  Repor t  No. 1 

P r o j e c t  No. LR 3286 

NOTE : 

T h i s  r e p o r t  r e f e r s  t o  t h e  samples a s  r e c e i v e d .  

The p r a c t i c e  o f  t h i s  Company i n  i s s u i n g  r e p o r t s  of  t h i s  n a t u r e  
i s  t o  r e q u i r e  t h e  r e c i p i e n t  n o t  t o  p u b l i s h  t h e  r e p o r t  o r  any p a r t  t h e r e o f  
w i t h o u t  t h e  w r i t t e n  c o n s e n t  of  L a k e f i e l d  Research.  

LAKEFIELD RESEARCH 
A D i v i s i o n  of F a l c o n b r i d g e  Limited 

L a k e f i e l d ,  O n t a r i o  
March 20, 1987 



I N T R O D U C T I O N  

T h i s  r e p o r t  c o n t a i n s  t h e  r e s u l t s  o f , t e s t w o r k  conducted on n i n e  p r o j e c t  

samples  as r e q u e s t e d  by M r .  C.V. Dyson, S e n i o r  G e o l o g i s t ,  Chevron Canada Resources  

L imi ted .  The purpose  of  t h e  t e s t w o r k  was t o  i n v e s t i g a t e  t h e  r e c o v e r y  of  go ld  and 

s i l v e r  by d i r e c t  c y a n i d a t i o n .  

LAKEFIELD RESEARCH 
- .- - - .  - -  .. - - 

. -  - 

Rober t  S. S a l t e r  

General  Manager 

1 r e n e  Jackman 

P r o j e c t  M e t a l l u r g i s t  

Exper imenta l  Work By: C. Caza 



S U M M A R Y  

1. Head Analyses 

A representative fraction from each sample was removed for assaying. 

Sample Number 

F86- 1 
F86-2 
F86-3 
F86-4 
F86-5 
F86-6 
F86- 7 
F86-8 
F86-9 

2. Cyanidation Testwork 

Assays g f t  
Gold (AU) Silver (Ag)  

8.78 3 18 
3.82 214 
1.86 38.0 
17.1 22 7 
2.04 30.5 
7.73 74.0 
9.44 303 
5.56 142 
2.79 106 

Tests were conducted on each of the nine samples to investigate the recovery 

of gold and silver by direct cyanidation. The samples were ground to approximately 

100 % minus 200 mesh and leached in agitated vessels with air sparging. The cyanide 

concentration was maintained at 1 g/L NaCN and the pH at 11 with lime throughout the 

24 hour retention time. The results are summarized in Table 1. 

TABLE NO, 1 - Cyanidation Results 

Test 
No. 

Sample 
No. 

I 
'7- 

' Extraction 
Reag. Cons.: 

kg/t 
NaCN 1 ' CaO Au 

71.3 
61.0 
68.6 
90.9 
92.9 
94.7 
44.9 
52.5 
85.0 

Ag 

69.9 
64.3 
50.6 
71.4 
72.6 
47.0 
78.4 
60.1 
93.3 

Residue 
d t  

. Head ~ssays,g/t 

Au 

2.54 
1.86 
1.00 
1.85 
0.17 
0.43 
5.25 
2.86 
0.51 

Ag 

99.4 
95.4 
20.0 
71.7 
9.8 
40.9 
69.6 
56.3 
9.1 

Calc 
Au 

8.86 
4.80 
3.19 
20.4 
2.37 
8.10 
9.53 
6.02 
3.41 

Direct 
Ag 

331 
267 
40.5 
251 
-35.8 
77.2 

322 
141 
135 

Au 

8.78 
3.82 
1.86 
17.1 
C2.04 
7.73 
9.44 
5.56 
2.79 

Ag 

318 
214 
38.0 
227 
30.5 
74.0 

303 
142 
106 



Summary - Continued 
2. Cyanidation Testwork - Cont'd 

The recoveries of gold and silver ranged from 45 % to 95 % and 47 % to 

93 % respectively. There was some variation between the calculated and direct gold 

head assays. The reasons for this were not investigated but may be due to the 

presence of free gold. 



SAMPLE PREPARATION 

On F e b r u a r y  17 ,  1987,  n i n e  samples  were  r e c e i v e d  a t  L a k e f i e l d  Resea rch  

and g i v e n  o u r  R e f e r e n c e  Number 8727268.  Each sample  was c r u s h e d  t o  minus 10  mesh. 

A head  sample  was r i f f l e d  o u t  and a 2 kg t e s t  c h a r g e  was p r e p a r e d .  
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DETAILS OF TESTS 

TEST NO. 1 

Purpose:  

P rocedure  : 

To i n v e s t i g a t e  t h e  e x t r a c t i o n  of g o l d  and s i l v e r  from 
sample F86-1. 

The sample w a s  pulped w i t h  w a t e r  i n  a 8 l i t e r  p a i l .  NaCN 
and l i m e  were added and t h e  c y a n i d a t i o n  was c a r r i e d  o u t  w i t h  
mechanical  a g i t a t i o n  i n  one  24 hour  s t a g e  w i t h  a i r  i n t r o d u c e d .  
The p u l p  was- f  il t e r e d  and t h e  r e s i d u e  washed t h r e e  t imes w i t h  
wa te r .  

Feed: 2000 g minus 10 mesh F86-1 sample. 

S o l u t i o n  Volume: 406 1 mL Pu lp  D e n s i t y  33 % s o l i d s  

S o l u t i o n  Composit ion:  1.0 gpL NaCN 

piI : 11.0 w i t h  Ca(OHI2 

Grind : 60 min/2 kg i n  t h e  l a b  b a l l  m i l l  a t  65 % s o l i d s .  

Reagent Balance:  

I Added, grams I R e s i d u a l  1 Consumed ( 
Time 
Hours 

Reagent Consumption ( k g / t  of  c y a n i d e  f e e d )  N a C N  : 2.73 

0-2 
2-4 
4-6.5 
6.5-24 

M e t a l l u r g i c a l  R e s u l t s  

i i Actual  E q u i v a l e n t  G r  a m s  G r a m s  
N a C N  Ca(OH)2 I 1 N a C N  / C a O  X a C N  1 C a O  NaCN I C a O  

pH 

T o t a l  1 9.08 / 8.00 1 8.63 / 6.08 1 3.35 

Produc t  

6.08 
0  
0  
0  

4.06 
3.86 
0.61 
0.10 

4.27 
4.06 
0 .64 
0.11 

24 h  Preg + Wash S o l ' n  
24 h  Cyanide Residue 

0.20 
3.45 
3.96 
3.35 

8.00 
0  
0  
0  

Amoun t 

8000 mL 
1936.7 g  

8.86 1 330.7 1 100.0 1 100.0 1 Head (Ca lc . )  

Assays mg/L, g / t  % D i s t r i b u t i o n  

1936.7 g 

Au Ag 

1.53 
2.54 

71.3 
28.7 

56.0 
99.4  

69.9 
30.1 
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TEST NO, 2 

Purpose:  

P rocedure :  

Feed : 

S o l u t i o n  Volume: 

S o l u t i o n  Composition: 

pH Range: 

Grind : 

Reagent Balance:  

A s  f o r  T e s t  1, b u t  on sample F86-2. 

A s  f o r  T e s t  1. 

2000 g  minus L O  mesh F86-2 sample. 

4060 mL Pu lp  Dens i ty  33 % s o l i d s  

1.0 gpL N a C N  

11 w i t h  Ca(OH)* 

60 mini2  kg i n  t h e  l a b  b a l l  m i l l  a t  65 % s o l i d s .  

- - -- 

I Added, grams I Res idua l  1 Consumed I 
Hours I Actual  I E q u i v a l e n t  I G r a m s  I G r a m s  I 
Time 

/ N a C N  /Ca(OH)z I N ~ C N  I CaO I N a C N  / C a O  I N a C N  I CaO I 
! I I 
1 i PH 

T o t a l  1 9 . 7 1  1 5.00 1 9.23 1 3.80 1 2.94 1 0 . 1 2  / 6.29 1 3 - 6 8 !  - 

Reagent Consumption ( k g / t  of  c y a n i d e  f e e d )  N a C N  : 3.42 
CaO : 2.00 

M e t a l l u r g i c a l  R e s u l t s  

P roduc t  
% D i s t r i b u t i o n  

Amount 

24 h  Preg + Wash S o l ' n  
24 h  Cyanide Residue 

Head ( C a l c . )  

Assays mg/L, g / t  

8000 mL 0.6 7  39.5 
1838.0 g  1 1.86 1 95.4 39.0 I :::: 
1838.0 1 4.80 1 267.3 1 1 loo.O 



TEST NO. 3 

Purpose: 

Procedure: 

Feed : 

Solution Volume: 

Solution composition: 

pH Range: 

Grind : 

Reagent Balance: 

To investigate the gold and silver extraction from 
sample F86-3. 

As for Test 1. 

2000 g minus LO mesh F86-3 sample. 

4060 mL Pulp Density 33 % solids 

1.0 gpL NaCN 

11 with Ca(OHl2 

60 min/2 kg in the lab ball mill at 65 % solids. 

Time 
Hours 

Total 1 7-47 / 4.00 1 7.10 ( 3.04 / 3.15 / 0 1 3.95 1 3.04 1 - I 

Added, grams I Residual I Consumed 

Reagent Consumption (kg/t of cyanide feed) NaCN : 2.01 
CaO : 1.55 

Actual 
NaCN i Ca(OH)* 

I 

Metallurgical Results 

Equivalent Grams Grams 
NaCN 1 CaO NaCN 1 CaO / NaCN CaO 

Product 

24 h Preg + Wash Sol'n 
24 h Cyanide Residue 

0 
2.12 

0.58 
0.24 

4.06 
2.23 
0.20 
0.61 

Head (Calc.) 1 1965.9g 1 3.19 1 40.5 / 100.0 1 100.0 

Amount 

3.86 
1.83 

3.45 
3.15 

11.3-11.0 
11.0-10.9 
11.4-11.4 
11.4-10.7 

2.28 
0 
0.76 
0 

Assays mg/L, g/t % Distribution 

Au A I Au I Ag 

0.16 
0.16 

0.24 
0 

0.20 
2.23 

0.61 
0.91 

50.6 
31.4 1 49.4 

8140 mL 0.53 
1965.9 g 1 1.00 

4.95 
20.0 
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TEST NO. 4 

Purpose:  To i n v e s t i g a t e  t h e  r e c o v e r y  of go ld  and s i l v e r  from 
sample  F86-4. 

P rocedure :  A s  f o r  T e s t  1. 

Feed: 2000 g  minus 10  mesh F86-4 sample. 

S o l u t i o n  Volume: 4060 mL Pu lp  D e n s i t y  33 % s o l i d s  

S o l u t i o n  Composition: 1.0 gpL NaCN 

pH Range: 11 w i t h  Ca(0H)z 

Grind : 60 mi1112 kg i n  t h e  l a b  b a l l  m i l l  a t  65 % s o l i d s .  

Reagent Balance:  

I Added, grams I R e s i d u a l  / Consumed 1 
Time 1 I I 

I I I I pH 
Hours I A c ~ u a l  I E q u i v a l e n t  I Grams I G r a m s  I I N a C X  I Ca(OE) I N ~ C N  I CaO I NaCN / C a O  ( N a C N  / C a O  I 

! 

T o t a l  i 8.86 ; 5 - 0 0  j 8.42 i 3.80 i 2.84 j 0.32 i 5.58 i 3.48 j - 

Reagent Consumption ( k g / t  o f  c y a n i d e  f e e d )  NaCN : 2.82 
C a O  : 1.76 

M e t a l l u r g i c a l  R e s u l t s  

P roduc t  

I I Assays mg/L, g / t  % D i s t r i b u t i o n  
Amount 

Au I Ag 1 Au I Ag 

Head (Ca lc . )  ( 1979.6 g  1 20.36 1 250.7 1 100.0 1 100.0 

24 h Preg  + Wash S o l ' n  
24 h Cyanide Residue 

8000 mL 4.58 44.3 90.9 71.4 
1979.6 g ) 1.81 1 71.7 1 9 .1  1 28.6 1 



TEST NO. 5 

Purpose:  

P rocedure :  

Feed : 

S o l u t i o n  Volume: 

S o l u t i o n  Composition: 

pH Range: 

Grind:  

Reagent Balance:  

To i n v e s t i g a t e  t h e  g o l d  and s i l v e r  e x t r a c t i o n  from 
sample F86-5. 

A s  f o r  T e s t  1. 

2000 g minus 10  mesh F86-5 sample. 

4060 mL Pu lp  D e n s i t y  3 3  % s o l i d s  

1.0 gpL NaCN 

11 w i t h  Ca(OH)Z 

60 mint2  kg i n  t h e  l a b  b a l l  m i l l  a t  65  % s o l i d s .  

. . 
M e t a l l u r g i c a l  R e s u l t s  . F 

_I  

Time 
Hours 

0-2 
2-4 
4-6.5 
6.5-24 

T o t a l  1 6 . 6 2 1  7.00 1 6 . 3 0  1 5.32 1 3 . 0 5  1 0 . 1 6  1 3 . 2 5  1 5 . 1 6 1  - I .  
- 

Reagent Consumption ( k g / t  of c y a n i d e  f e e d )  NaCN : 1.72 
CaO : 2.73 

> 

-.+. - 
- .. 3 

Added, grams I R e s i d u a l  

P roduc t  

24 h  Preg  + Wash S o l ' n  
24 h Cyanide Residue 

Consumed 

Grams 

i 
NaCN CaO I pH 

Actual  E q u i v a l e n t  
N a C N  i Ca(0H) ;, 

I 
/ N a C N  CmO 

Amount 

4.27 6.00 
1.49 0  
0.43 i 1 - 0 0  
0.43 j 0  

Grams 
NaCY 1 C a 0  

11,2-11.,0 
11.0-10.9 
11.3-11.1 
11.1-10.6 

1.42 
0.41 
0.41 
1 - 0 1  

Assays mg/L, g / t  / % D i s t r i b u t i o n  I - - .  

72-6 
27.4 

Head ( C a l c . )  / 1891.5 g  1 2.37 1 35.8 

8010 mL 0.52 6.14 
1891.5 g / 0 .11  9.8 

2.64 
3.65 
3.65 
3.05 

4.32 
0.08 
0.68 
0.08 

100.0 1 100.0 

92.9 
7.1 

4.06 
1.42 
0 .41 
0.41 

0.24 
0.16 
0.24 
0.16 

4.56 
0  
0.76 
0  



TEST NO, 6 

Purpose:  

P rocedure :  

Feed: 

S o l u t i o n  Volume: 

S o l u t i o n  Composition: 

pH Range: 

Grind:  

Reagent  Balance  : 

To i n v e s t i g a t e  t h e  go ld  and s i l v e r  e x t r a c t i o n  from 
sample F86-6. 

A s  f o r  T e s t  1. 

2000 g minus 10 mesh F86-6 sample. 

4060 mL Pu lp  Dens i ty  33 % s o l i d s  

1.0 gpL NaCN 

11 w i t h  Ca(OHI2 

60 min/2 kg i n  t h e  l a b  b a l l  m i l l  a t  65 % s o l i d s .  

Time 
Hours 

T o t a l  

Reagent Consumption ( k g / t  of  c y a n i d e  f e e d )  N a C N  : 2.75 
C a O  : 1.84 

Added, grams 1 Res idua l  

M e t a l l u r g i c a l  R e s u l t s  

Consumed 

Assays mg/L, g / t  

Actual  E q u i v a l e n t  
R a C I  / Ca(0H) 1 N r C N  1 C a O  

% D i s t r i b u t i o n  

8.65 5.00 1 8.22 1 3.80 1 2.94 / 0.28 1 5.28 / 3.52 1 - I I 

Grams G r a m s  
N r C I  C a O  I YaCN C a O  

4.27 / 4.00 

0.75 
3 - L 2  : 
0.21 1 1 - 0 0  

Produc t  

24 h Preg + Wash S o l ' n  
24 h Cyanide Residue 

Head (Ca lc . )  

4.06 
3.25 
0.71 
0.20 

0.81 
3.35 
3.86 
2.94 

3.04 
0 
0 
0.76 

0.41 
0 .24 
0.24 
0.28 

Amount 

11.2-11,2 
11.2-11.0 
11.0-10.9 
11.3-10.4 

3.25 
0.71 
0.20 
1.12 

Au Ag I AU Ag 

2.63 
0.17 
0 
0.72 

8000 mL 1.84 8.70 94.7 47.0 
1917.7 g 0.43 40.9 1 5.3 1 53.0 

1917.7 g 1 8.10 1 77.2 100.0 1 100.0 



TEST NO. 7 

Purpose:  

Procedure:  

Feed : 

S o l u t i o n  Volume: 

S o l u t i o n  Composition: 

pH Range: 

Grind : 

Reagent Balance:  

To i n v e s t i g a t e  t h e  go ld  and s i l v e r  e x t r a c t i o n  from 
sample F86-7. 

A s  f o r  T e s t  1. 

2000 g minus 10 mesh F86-7 sample. 

4060 mL Pulp Dens i ty  33 % s o l i d s  

1.0 gpL NaCN 

11 w i t h  Ca(OH)z 

60 min/2 kg i n  t h e  l a b  b a l l  m i l l  a t  65 % s o l i d s .  

T o t a l  1 8 . 6 5  / 9.CO / 8.22 / 6.84 / 2.84 / 0.16 1 5.38 / 6.68 1 - 

Reagent ConsumptLon ( k g / t  of cyan ide  f e e d )  N a C N  : 2.78 
CaO : 3.40 

PH 

1 1 . 5 - l O c 7  
11.8-11.6 
11.6-11.5 
11-5-11.0 

Time 
Hours 

0-2 
2-4 
4- 6 
6-24 

M e t a l l u r n i c a l  R e s u l t s  

1 / Assays mg/L, g / t  I % D i s t r i b u t i o n  

Added, grams Residual  I Consumed 

Produc t  

24 h Preg + Wash S o l ' n  8000 mL 1.05 62.0 44.9 78.4 
24 h Cyanide Residue 1963.6 g 

Actual  
NaCX : Ca(OH)2 

I 

4.27 i 6.00 
4 . 0 6 )  3.00 

Head ( C a l c . )  1 1963.6 g 1 9.53 1 322.2 1 100.0 1 100.0 

E q u i v a l e n t  
NzCN CaO 

Grams 
NaCN 1 CaO 

I 

G r  ams 
N a C N  I C a O  

4.06 
3 -86 
0.30 

0.20 
3.76 
4.06 
2.84 

3.86 
0.30 
0 
1.22 

4.56 
2.28 
0 

0.18 
0.99 
0.63 
0.16 

4.38 
1.47 
0.36 
0.47 0 I O 
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TEST NO. 8 

Purpose:  To i n v e s t i g a t e  t h e  g o l d  and s i l v e r  e x t r a c t i o n  from 
sample  F86-8. 

Procedure:  As  f o r  T e s t  I. 

Feed: 2000 g minus 10 mesh F86-8 sample. 

S o l u t i o n  Volume: 4060 mL Pu lp  D e n s i t y  33 % s o l i d s  

S o l u t i o n  Composit ion:  1.0 gpL NaCN 

pH Range: 11 w i t h  Ca(0H)z 

Grind: 60 mint2  kg i n  t h e  l a b  b a l l  m i l l  a t  65  % s o l i d s .  

Reagent Balance:  

I Added, grams I S e s i d u a l  1 Consumed I 

T o t a l  6.68 1 - 

Time 
Hour s  

Reagent Consumption ( k g / t  of  c y a n i d e  f e e d )  NaCN : 3.19 
CaO : 3.38 

M e t a l l u r g i c a l  R e s u l t s  

P roduc t  

pH 

i i 

I I Assays m g / ~ ,  g / t  I % D i s t r i b u t i o n  I 

Aciual  
NaCS ; Ca(0H) 

E q u i v a l e n t  Grams Grams 
X a C N  ; CaO NaCN 1 CaO NaCN 1 CaO 

Amount I ! 

24 h  Preg + Wash S o l ' n  
24 h  Cyanide Residue 

Head ( C a l c . )  

8000 mL 
1975.8 g  

1975.8 g  1 6.02 1 140.9 1 100.0 1 100.0 I 
0.78 20.9 52.5 60.1 
2.86 1 5  47.5 1 34.9 



TEST NO, 9 

Purpose:  

Procedure:  

Feed : 

To i n v e s t i g a t e  t h e  g o l d  and s i l v e r  e x t r a c t i o n  from 
sample F86-9. 

A s  f o r  T e s t  1. 

2000 g minus 10 mesh F86-9 sample. 

Pu lp  Dens i ty  33 % s o l i d s  S o l u t i o n  Volume: ' 4060 mL 

S o l u t i o n  Composition: 1.0 gpL N a C N  

pH Range: 11 w i t h  Ca(OHl2 

Grind : 60 mint2  kg i n  t h e  

Reagent Balance: 

l a b  ba 11 ids. 

Reagent Consumption ( k g / t  of c y a n i d e  f e e d )  NaCN:  1.83 
C a O :  4.64 

M e t a l l u r a i c a l  R e s u l t s  

Consumed 

Grams 
NaCN 1 CaO 

2.03 

i pH 

6.08 11.1-10,4 
0.30 2.18 11.7-11,l 
0.20 0  11.1-11.0 
1.01 0.70 11.3-10.8 

Added, grams / Res idua l  

1 I Assays mg/L, g / t  I % D i s t r i b u t i o n  I 

T o t a l  ! 6 . 3 & 1  I 12.00 6.53 1 9.12 / 3.05 1 0 . 1 6  1 3 . 5 4  1 8 . 9 6 1  - 

Time 
Hours 

Head ( C a l c . )  / 1932.1 g / 3.41 1 135.0 1 100.0 1 100.0 

Actual  ' E q u i v a l e n t  

P roduc t  

24 h  Preg  + Wash S o l ' n  
24 h  Cyanide Residue 

LAKEFIELD RESEARCH 
L a k e f i e l d ,  O n t a r i o  
March 20, 1987 / s e m  

G r a m s  

I 
NaCN C ~ ( O H ) ~  I I CaO 

Amount 

N a C N  I C a O  

I 
0-2 1 4.27 8.00 4.06 
2-4 I 2.14 i .00  2.03 
4-6 ! 0.32 0.30 
6-24 1 0 . 2 1  / 1-00  1 0.20 

I I 

Au I A Au 1 Ag 

2.03 
3.76 
3.86 
3.05 

6 -08  
2.28 
0  
0.76 

0  
0.10 
0.10 
0.16 

8000 mL 0.70 85.0 
1932.1 g I 0.51 1 3i:? - 1 - 15.0 

93.3 
6.7 



APPENDIX VI 

1987 DRILL LOGS 
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