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1. INTRODUCTION 

1.1 General Sta tement  

Th i s  r e p o r t  d e s c r i b e s  work c a r r i e d  o u t  by AGIP 

Canada Ltd.  on t h e  I C E  c la ims  ( I C E  1-20, YA41024-YA41043, 

I C E  21-67 YA42443-YA42489 and I C E  68-143, YA43232-YA43307) 

i n  October 1980 and from June 11 u n t i l  August 1 4 ,  1981. 

This  work program inc luded  p r e p a r a t i o n  of a contoured 

or tnophoto  map a t  1:10,000 s c a l e ,  geo log ica l  mapping, 

p rospec t ing ,  geochemical sampling, b l a s t i n g  and t r ench ing .  

F i e l d  work was c a r r i e d  o u t  from a camp a t  Emerald Lake 

w i t h  a crew of  up t o  15 people  (on ly  p a r t  o f  t h i s  crew 

was involved i n  work on t h e  I C E  c la ims  a t  any one t i m e  

and c o s t s  have been pro- ra ted  a c c o r d i n g l y ) .  

Two p r o f e s s i o n a l  c l imber s ,  c o n t r a c t e d  from Bema 

I n d u s t r i e s  L td . ,  Langley, B.C. were employed from J u l y  18 

t o  August 1 4 ,  1981 t o  guide AGIP Canada personnel  whi le  

mapping o r  sampling on s t e e p  r i d g e s  o r  f a c e s ,  t o  a s s i s t  i n  

p rov id ing  s a f e  a c c e s s  t o  t r e n c h  s i tes  and t o  c a r r y  o u t  a 

program of sys t ema t i c  c h i p  sampling on s t e e p  c l i f f s  by 

descending on ropes .  A crew o f  t h r e e  b l a s t e r s ,  c o n t r a c t e d  

from Bema I n d u s t r i e s  Ltd. ,  Langley, B.C.,  was employed 

from J u l y  25, t o  August 11, 1981 t o  p repa re  t r e n c h e s  a t  

4 s i t e s  w i t h i n  t h e  Emerald Lake c la im group.  Trench 1 

was w i t h i n  t h e  FIRE c la ims  and Trenches 2 ,  3 ,  4 were 

w i t h i n  t h e  I C E  c l a ims .  



A Hughes 500D h e l i c o p t e r ,  c o n t r a c t e d  from L i f t a i r  

I n t e r n a t i o n a l ,  Calgary,  was based a t  t h e  camp f o r  

much of t h e  program and used t o  s e t  o u t  c r e w s  (and o f t e n  

t o  move crews s e v e r a l  t imes  p e r  day,  because of t h e  

extremely d i f f i c u l t  topography) and t o  p rov ide  l o g i s t i -  

c a l  suppor t  f o r  t h e  c l imbing and b l a s t i n g  crews. 

Communications between f i e l d  crews,  h e l i c o p t e r  and 

base  camp were f a c i l i t a t e d  by t h e  use of HF and "walkie-  

t a l k i e "  r ad ios .  

1.2 Locat ion and Access 

The I C E  c la ims  a r e  l o c a t e d  i n  t h e  Mayo Mining D i s -  

t r i c t  (c la im s h e e t  105 O / 1 1 ) ,  l a t i t u d e  63O 36' N and 

long i tude  131° 21' W. (F igure  1). The l o c a t i o n  o f  t h e  

c la ims  wi th  r e s p e c t  t o  l o c a l  t opograph ic fea tu re s  is  shown 

both  i n  F igure  1 (topography from c la im map 105 O / 1 1 ,  

s c a l e  4 m i l e  t o  1 i n c h  and i n  F igu res  3 and 4 (topography 

from contoured or thophoto  map, s c a l e  1:10,000);  it 

should be noted t h a t  t h e r e  a r e  some d i f f e r e n c e s  between 

t h e s e  topographic  base  maps, i n  p a r t  because of t h e  

d i f f e r e n c e  i n  s c a l e .  The c la im group i s  s i t u a t e d  i n  t h e  

c e n t r a l  p a r t  o f  t h e  Roque Range (Hess Mountains) .  

Access t o  t h e  Emerald Lake a r e a  i s  by f loa t -equipped  

a i r c r a f t  from Ross River  (370 Km t o  t h e  southwest)  o r  

by h e l i c o p t e r  from t h e  MacMillan Pass  a i r s t r i p  (65 Km 

t o  t h e  s o u t h e a s t ) .  During t h e  summer months, s u p p l i e s  

can be  t rucked  from Ross River  t o  MacMillan Pass  v i a  

t h e  North Canol Road and r e g u l a r l y  scheduled a i r c r a f t  



s e r v i c e  t h e  Whitehorse-Ross River-MacMillan Pass  rou te .  

1 .3  Physiography 

The Emerald Lake camp, a t  an a l t i t u d e  o f  1050 m ,  

i s  t h e  lowest  p o i n t  nea r  t h e  c la im group. To t h e  nor th-  

wes t ,  r e l i e f  i n c r e a s e s  g r e a t l y ,  p a r t i c u l a r l y  w i t h i n  t h e  

a r e a  of t h e  Emerald Lake s y e n i t e  i n t r u s i o n .  The h i g h e s t  

peak i n  t h e  main massi f  reaches  2400 meters  e l e v a t i o n ;  

r i d g e s  and v a l l e y s  l e a d  o f f  t h i s  peak i n  a l l  d i r e c t i o n s .  

Ridges a r e  sharp ,  wi th  many p innac l e s  a n d t o w e r s ,  

and s e p a r a t e  a  series o f  c i r q u e s  w i t h  h igh  c l i f f s  and, 

o f t e n ,  smal l  a lp ine- type  g a l c i e r s .  Val leys  a r e  t y p i c a l l y  

broad,  U-shaped, g l a c i a l  f e a t u r e s  wi th  s t e e p  wa l l s .  A t  

lower e l e v a t i o n s  t h e r e  are e x t e n s i v e  a r e a s  o f  coa r se  

a c t i v e  t a l u s ,  and l a t e r a l  and t e r m i n a l  moraines;  snow- 

f i e l d s  a r e  common on no r th - f ac ing  s l o p e s .  Vege ta t ion  i s  

p r e s e n t  on ly  a t  lower e l e v a t i o n s  i n  t h e  main v a l l e y s  

df t h e  e a s t e r n  p a r t  o f  t h e  c l a im  group below about  

1500 m. 

2 .  GEOLOGY 

2.1 I n t r o d u c t i o n  

The I C E  c la ims  w e r e  s t aked  t o  cover  t h e  wes te rn  

p o r t i o n  of t h e  Emerald Lake i n t r u s i o n  and i t s  c o n t a c t  

au reo le .  The i n t r u s i o n  i s  an e l o n g a t e ,  eas t -west  t rend-  

i n g  body, approximately 1 2  Km long and 131-2 Km wide, 

predominantly s y e n i t i c  i n  composit ion and presumed t o  

be of Cretaceous age. Th i s  body has  i n t ruded  and meta- 

morphosed a  s t r o n g l y  fo lded  sequence o f  Lower Pa leozoic  

c l a s t i c  sedimentary rocks  of t h e  Selwyn Basin sequence. 



Minor amounts of  c h a l c o p y r i t e ,  molybdenite,  s c h e e l i t e  

m i n e r a l i s a t i o n  occur  w i th  a  gangue o f ~ ~ q u a r t z ,  K-feldspar ,  

tourmal ine  and minor carbona te  a s  v e i n s  and jo in t - f ace  

c o a t i n g s  w i t h i n  t h e  s y e n i t e .  Cha lcopyr i te  and s c h e e l i t e  

a l s o  occur  w i th  occas iona l  v e i n s  of massive p y r r h o t i t e  

w i t h i n  t h e  i n t r u s i o n .  Marginal phases  of t h e  i n t r u s i o n  

l o c a l l y  c o n t a i n  i n  excess  of  2% d issemina ted  p y r r h o t i t e  

and minor c h a l c o p y r i t e .  One p a r t  of  t h e  i n t r u s i o n  

c o n t a i n s  a  number o f  very  l a r g e  vugs c o n s i s t i n g  of l a r g e  

c r y s t a l s  o f  smoky q u a r t z  i n  a  ma t r ix  o f  h igh ly  weathered 

and a l t e r e d  f e l d s p a r  and mica w i t h  minor amounts of  

a r s e n o p y r i t e  and u n i d e n t i f i e d  minera l s  be l i eved  t o  be  Au- 

Ag t e l l u r i d e s .  Hornfelsed sediments around t h e  margins 

of t h e  s y e n i t e  h o s t  app rec i ab l e  amounts o f  d isseminated 

p y r r h o t i t e  and/or p y r i t e  w i th  occas iona l  minor c h a l c o p y r i t e  

and t r a c e  va lues  i n  go ld .  

2 .2  Igneous Rocks 

The Emerald Lake i n t r u s i o n  i s  a  composite, d i f f e r e n t i a t e d  

b0d.y o f  s y e n i t i c  composit ion;  t h e  i n t r u s i o n  i s  presumed t o  

be o f  Cretaceous age by analogy w i t h  t h e  o t h e r  l a r g e  f e l s i c  

p l u t o n s  i n  t h e  r eg ion  a l though  t h e  o t h e r s  a r e  appa ren t ly  a l l  

of  q u a r t z  monzonite t o  g r a n o d i o r i t e .  Free  q u a r t z  r a r e l y  

exceeds 1 0 %  i n  rocks  o f  t h e  Emerald Lake i n t r u s i o n  and 

rock composit ions range from s y e n i t e  t o  q u a r t z  s y e n i t e ,  

monzonite and p o t a s s i c  d i o r i t e  ( i n  approximate o r d e r  of 

dec reas ing  abundance) w i th  very minor amounts o f  more 

a l k a l i n e  rock types  p r e s e n t  ( " l e u c i t e  phonol i te1 'as  dykes 



near  t h e  southwestern  margins of t h e  i n t r u s i o n .  Late-s tage 

d i f f e r e n t i a t e s  (widespread t h i n  a p l i t e  dykes and v e i n s ,  

and q u a r t z  v e i n s )  a r e  s i l i c a - r i c h  un l ike  t h e  main phases 

of t h e  i n t r u s i o n .  

Within t h e  ICE c la ims  t h e  s y e n i t e  occurs  a s  e i t h e r  a  

t r a c h y t i c - t e x t u r e d  phase o r  a  coarse-grained,  equ ig ranu la r  

t o  p o r p h y r i t i c  phase. Q u a r t z  s y e n i t e ,  monzonite and 

g r a n o d i o r i t e  occur  a s  minor phases towards t h e  c e n t r e  of  

t h e  i n t r u s i o n .  On t h e  southwestern  margin, cupolas  of  

megacryst ic  s y e n i t e  occur ;  i n  g e n e r a l ,  t h e s e  c o n t a i n  1 - 2 %  

disseminated p y r r h o t i t e  and weather a  da rk ,  r u s t y  brown 

co lou r  . 
Trachyt ic - tex tured  s y e n i t e  c o n s i s t s  of  60-70% potassium 

f e l d s p a r  a s  a c i c u l a r  t o  p r i s m a t i c  l a t h s  (0 .2  x  2.5 cm) wi th  

t h e  remaining 30% c o n s i s t i n g  of hornblende,  p l a g i o c l a s e ,  

c l inopyroxene and minor amounts of  b i o t i t e  and q u a r t z .  

Accessory phases i nc lude  a p a t i t e ,  sphene,  Fe and T i  ox ides  

and z i r con .  P y r r h o t i t e  and p y r i t e  range up t o  2% i n  some 

l o c a l i t i e s .  

The t r a c y t i c - t e x t u r e d  phase seems b e s t  developed a t  t h e  

margins o f  t h e  i n t r u s i o n ;  K-feldspar phenocrysts  show a  

s t r o n g  flow al ignment  which d i p s  s t e e p l y ,  p a r a l l e l  t o  t h e  

c o n t a c t  o f  t h e  s y e n i t e .  Xenol i ths  of coarse-gra ined ,  

equ ig ranu la r  s y e n i t e  occur  r a r e l y  w i t h i n  t h e  t r a c h y t i c  phase. 

More commonly, rus ty-weather ing sedimentary x e n o l i t h s  a r e  

seen ;  o c c a s i o n a l l y  t h e s e  s e e m  t o  have been p a r t i a l l y  

a s s i m i l a t e d  t o  a  b i o t i t e - q u a r t z  s y e n i t e  composit ion.  



The coarse-grained, equigranular to porphyritic phase 

has similar m-dal mineralogy, but with a higher percentage 

of hornblende and quartz. In places, biotite is the 

dominant mafic mineral, replacing amphibole; these areas 

typically contain minor amounts of disseminated pyrrhotite 

and pyrite. 

Contacts between the trachytic and equigranular/ 

porphyritic phases seem gradational, although the evidence 

is not unequivocal. 

2.3 Sedimentary Rocks 

Sedimentary rocks within the ICE claims form part of 

a Lower Palaeozoic slope and basin, clastic and chert 

facies of the Selwyn Basin sequence. Cherts, cherty mud- 

stones and siltstones with minor amounts of graptolitic 

shale are the commonest lithologies. Minor amounts of 

gritty sandstone, silty dolomite and chert-pebble conglom- 

erate, presumed to originate as debris-flows, occur locally. 

Well-developed Bourna cycles can be distinguished in silty 

and sandly horizons. The overall sequence is extremely 

thick and monotonous with few good marker horizons and a 

pronounced alternation of resistant and recessive horizons, 

enhanced by folding. 

The recessive units have received little attention as 

it is rare to find good outcrops in accessible places. 

Among the resistant units, there appear to be two distinct 

types whose relations suggestcyclic changes in conditions 

of sedimentation; since pronounced repetition of units 



has also been produced by folding, it is important to 

separate the two processes. The first type consists of 

well-laminated to locally massive grey to black chert with 

laminated, often well-bedded dark cherty mudstones. Thin 

seams of pyrite are common. Within this unit are thin 

beds of graptolitic shale carrying Monograptus, 

Diplograptus and Cyclograptus, indicating an Upper Ordovician 

to Silvrian age. These units vary from 5-30 m in thickness. 

The second type has been seen both underlying and overlying 

the first type, and ranges in thickness from 5-20 m. This is 

a thin to thick-bedded sequence of grey to light brown 

siltstones and minor sandstones. Flute casts are common 

at the base of the unit. 

These units are believed to be part of the Road River 

Formation. The sequence youngs from east to west. 

2.4 Structure and Metamorphism 

The Emerald Lake intrusion is undeformed, although 

minor tilting about an east-west axis may have occurred. 

Close to the margins of the intrusion, the sedimentary 

units have been non-systematically folded. Farther out 

from the syenite (more than 100-200 m) the sediments are 

repeated many times by regional tight, near-isoclinal folds, 

with occasional faulting along axial planes, striking 

020~-040~ and dipping 40'-70° west. 

Contact metamorphic effects extend several hundred 

metres away from the intrusion. Within sandstone, siltstone 

and chert units, recrystallisation of quartz and widespread 



development of fine-grained biotite (producing a purplish- 

brown to pink colour in the rocks) are the most obvious 

effects. Carbonaceous shales have developed large numbers 

of tiny, poorly-formed porphyroblasts (andalusite?) in 

a highly graphitic matrix. Dark calcareous shales have 

been metamorphosed to a graphite-"tremolite" assemblage. 

Originally calcareous lenses or nodules now show an 

assemblage of actinolite-biotite-muscovite. Occasional 

sulphide-rich areas close to the intrusive contact may 

represent introduction of igneous material into the sediments. 

Felty green amphibole, biotite, quartz and altered greenish 

feldspar are accompanied by abundant pyrrhotite and minor 

amounts of chalcopyrite and tourmaline. 

3. WORK PROGRAM 

3.1 Summaty of Previous Work 

Initial interest in the Emerald Lake intrusion was a 

result of a regional airborne radiometric survey which 

indicated moderately anomalous readings relative to other 

plutons in the area. As a result, the ICE 1-20 claims were 

staked in 1979. During the 1980 field season, reconnaissance- 

scale silt sampling in areas adjacent to the ICE 1-20 claim 

group gave a number of interesting values in copper, 

molybdenum, tungsten and gold. Brief prospecting in the 

drainage basins revealed extensive mineralised float and 

additional staking was carried out, including the ICE 21-143 

claims. 

An assessment report describing preliminary work on the 

ICE 1-20 claims was submitted in August 1980. 



3.2 Orthophoto Map (F igure  2) 

Because of t h e  rugged topography of t h e  Emerald Lake 

a r e a  a s u i t a b l e  topographic  base  map was needed t o  a s s i s t  

i n  l o g i s t i c a l  p lanning  and t o  p l o t  and i n t e r p r e t  t h e  

r e s u l t s  of  g e o l o g i c a l  and geochemical work. 

I n i t i a l  o f f i c e  p r e p a r a t i o n  by A G I P  Canada Ltd.  

personnel  was c a r r i e d  o u t  i n  October 1980 and a contoured 

or thophoto  map was prepared by Kenting Ea r th  Sc iences  i n  

Ottawa i n  e a r l y  1981. The map is a t  a s c a l e  of  1:10,000 

w i t h  contours  p l o t t e d  a t  10 m i n t e r v a l ,  except  i n  s t e e p e r  

a r e a s  where a wider i n t e r v a l  had t o  be  used. 

The map does n o t  cover  a l l  of t h e  FIRE, I C E  and SUN 

c la ims;  coverage i s  a s  fo l lows:  

a l l  o f  FIRE 1, 3,  9-28, SUN 1-139, I C E  1-20, 21-35, 38-51, 

53, 55, 57, 59, 61, 63, 68-102, 123-130 and p a r t s  o f  I C E  

36, 37, 52, 54, 56, 58, 60, 6 2 ,  103, 104, 105, 107, 109, 

113, 115 and 131, e q u i v a l e n t  t o  a t o t a l  o f  approximately 

267 f u l l  c la ims .  

3.3 Mapping and Prospec t ing ;  M i n e r a l i s a t i o n  

Although t h e r e  i s  cons ide rab le  exposure of rock on 

t h e  c l i f f s  and r i d g e s  o f  t h e  I C E  c l a ims ,  acces s  t o  t h e s e  

a r e a s  i s  g e n e r a l l y  d i f f i c u l t .  Two p r o f e s s i o n a l  c l imbers  

were c o n t r a c t e d  from Bema I n d u s t r i e s ,  Langley, B.C.  

t o  a s s i s t  AGIP Canada personnel  i n  mapping and t o  c a r r y  

o u t  a sampling program o n  s e v e r a l  c l i f f s  o f  appa ren t ly  

mine ra l i s ed  rock.  I n  g e n e r a l ,  much o f  t h e  mapping was 

l i m i t e d  t o  t h e  e a s i e r  r i d g e s  and a long  t h e  base  o f  c l i f f s .  

Resu l t s  of  mapping a r e  d i scus sed  i n  Sec t ion  2 of t h i s  r e p o r t  



and shown on Figure 3. A number of samples of intrusive 

rock were slabbed on a rock saw (at camp) and stained to 

facilitate recognition of distinct phases of the intrusion. 

Prospecting formed a major part of the program in an 

attempt to identify the main types of mineralised rock 

responsible for the original stream sediment anomalies. 

Considerable emphasis was placed on tracing material 

carrying molybdenum, tungsten or gold values. Copper, as 

chalcopyrite, is widespread but seems to be of minor 

importance as it occurs almost entirely in thin veins, with 

no sign of important amounts of disseminated mineralisation 

or of characteristic "porphyry-style" alteration. Moly- 

bdenite commonly occurs in minor amounts in narrow veins. 

All tungsten values seem related to scheelite grains 

occurring sparsely in veins with molybdenite and chalco- 

pyrite. Scheelite identification was by ultra-violet 

lamp. 

Most molybdenite and scheelite mineralisation occurs 

in veins, related to joint patterns within the syenite, 

and associated with quartz, tourmaline and muscovite. 

The commonest vein/joint attitudes in the ICE claims 

0 are 095O strike, vertical dip and, 030~050~, dipping 20 - 

30° east. Vein widths are generally only 2-10 cm, but 

veins of this set locally occur in clusters with a series 

of veins being present within a 10 m width (vein spacing 

0.5-1.0 m) and a strike-length of 50-100 m. In the same 

0 area, a less prominent joint set strikes 180 , with 



vertical dip, but only rarely carries mineralisation. 

Other common vein assemblages are K feldspar,-biotite - 
quartz - pyrrhotite - chalcopyrite and K feldspar - biotite - 
molybdenite; again, these seem restricted to the 095O 

and 030~-050~ vein systems. These systems also carry a 

quartz-K Feldspar - molybdenite - arsenopyrite - Au-Ag 
telluride(?) assemblage, believed to carry most of the 

gold and silver values found to date. Aplitic dykes are 

common (widths from a few centimetres to several tens of 

centimetres on 075O strike, vertical dip; these are 

generally unmineralised. 

Within the syenite are several extensive areas of 

patchy, disseminated pyrrhotite and chalcopyrite; these 

rusty-weathering areas usually contain fine-grained quartz 

and biotite in addition to hornblende (whereas unmineral- 

ised areas of syenite lack biotite and quartz). Other 

features indicative of late-stage fluids within the 

intrusion are the large miarolitic cavities, common in 

several areas of the ICE 1-20 claims. The cavities range 

from "incipient vugs" of 10-20 cm. diameter (of rusty, 

altered syenite surrounding coarse tourmaline) to true 

miarolitic cavities of up to 1.5 m diameter (but reaching 

4 m or more in length where they occur as "swells" on a 

vein) containing smoky quartz crystals to 1 m in length 

in a soft and weathered sandy and clayey matrix of altered 

feldspar (very coarse-grained), tourmaline and mica. Minor 

amounts of arsenopyrite and several unidentified minerals, 



one of which is probably a gold-silver telluride occur 

in at least some of the cavities. In several areas, well- 

defined vein systems (seen on cliffs) end abruptly and 

are replaced by a zone of cavities, presumably represent- 

ing changes in fluid pressure relative to lithostatic 

pressure. 

3.4 Geochemical Sampling 

Geochemical sampling reported here is the initial 

stage of a program to locate a bedrock source for 

anomalous gold values in stream sediment samples (1980 

field program) collected from the stream flowing east 

through the east-central part of the ICE claims before 

turning south to drain into the north end of Emerald 

Lake, and to test the potential of the rest of the 

claims. 

Stream sediment and heavy mineral concentrate samples 

(panned concentrates) were collected at approximately 200 m 

intervals from all creeks within the claims and others 

draining the claim group, although some sample sites are 

beyond the claim boundaries. Soil samples (mostly talus 

fines) were collected at varying intervals (mostly 50 m 

or 20 m apart) below areas of rusty-weathering syenite 

and hornfelsed sediments. Chip samples were collected 

across areas of visible mineralisation (mostly veins or 

cavities); much of the systematic chip sampling program 

was carried out by professional climbers. 

Most analytical results received to date 

and for many samples no results are available 

are incomplete 

yet, hence 



the following discussion is limited in scope. A 

supplementary report, with the complete analyses and a 

full interpretation, will be filed later. 

Streams draining ICE claims 69 and 84 and the 

east-central part of the ICE claims contain anomalous 

tungsten values. These high values are caused by extensive 

areas of syenite with thin, widely-spaced joints with 

trace amounts of scheelite. This mineralisation has no 

economic potential. 

Soil samples collected at 15-20 m intervals below 

rusty sediments in ICE 71,73, 75locally contain anomalous 

amounts of copper and arsenic. Chalcopyrite is common in 

this area in very minor amounts; arsenopyrite is only 

rarely seen. Gold values here are slightly anomalous 

whereas tungsten and silver are well within background 

ranges. 

Chip samples (6051-6056) were collected across a 

zone of hornblende syenite carrying up to 5% disseminated 

pyrrhotite. No anomalous values were found (gold results 

have not yet been received). In ICE claims 40 and 41 several 

continuous chip samples (across 2-5m intervals) were taken 

across a zone of quartz- K feldspar - pyrrhotite - chalcopyrite - 
scheelite veining (the zone varies from 0.5 to 10 m wide) . 
Many results have yet to be received. Of the results 

available, several samples show strongly anomalous silver, 

copper and tungsten values. The correlation between silver 

and copper contents is good. The zone is too limited to 

be of interest for either copper or tungsten mineralisation; 



evaluation of the precious-metal potential must await the 

outstanding analyses. 

A potentially important zone of veins and vugs 

carrying quartz - K feldspar - tourmaline - molybdenite 
and quartz - K feldspar - arsenopyrite - Au telluride ( ? )  

mineralisation has been outlined in ICE claims 11, 12, 13 

and 27 (and extends into the FIRE claims). Many chip 

samples were coilected (by climbers) on vertical lines 

down the cliffs (approximately 20 m apart with samples 

taken on 2-5 m intervals). Only a few partial analyses 

have been received. High tungsten and molybdenum values 

are caused by occasional minor amounts of scheelite and 

molybdenite. No disseminated mineralisation has been 

seen and the veins are too narrow and too far apart to 

be significant. Extremely high gold and silver values 

were found in some samples (6070-6074) collected from an 

elongate cavity (later sampled in more representative 

fashion as Trench 3). Individual values in these zones 

are likely to be high but the nature of the mineralisation 

(as a minor constituent of some of the cavities) makes it 

difficult to sample systematically or to define an economic 

grade and tonnage. 

Sample locations are shown on Figure 4 and analytical 

results and methods are listed in Appendix B. 

3.5 Blasting and Trenching 

Four trenches were excavated within the Emerald 

Lake dlaims. Trench 1 is in the FIRE claims and will be 

discussed in a subsequent report. Trenches 2, 3 and 4 



are all within the ICE 1-20 claims (see Figures 4, 5a and 

6). 

Trench 2 (ICE 3, Figures 5a, 5b) was laid out across 

a small uranium - molybdenite showing in moderately 
hornfelsed siltstones intruded by feldspar porphyry dykes 

and quartz - K feldspar - tourmaline - molybdenite - 
(uraninite ?)  veins. Radioactivity adjacent to the veins 

ranges from 7,000 to 10,000 c.p.s. (URTEC UG 130 scintillometer). 

The trench is approximately 9.5 m long, with a mean width 

of 1.97 m and a mean depth of 0.8 m; the trench volume is 

thus 14.97 cu. m (19.43 cu. yds). 

Trenches 3 and 4 (ICE 13, Figures 6, 7, 8) were 

blasted across elongate cavities containing quartz - 

feldspar - mica - apatite - pyrite - arsenopyrite - Au 
telluride ? Because of the nature of the site (on 

steep cliffs just below a narrow ridge) the initial work 

consisted of levelling the top of one of the pinnacles on 

the ridge to permit helicopter access to the site for 

personnel and equipment. Subsequently a large volume of 

big loose blocks, which overhung the Trench 3 site, had to 

be removed before actual trending could be commenced. 

Approximately 10 cu.m (12.97 cu. yds) had to be removed to 

construct a small helicopter pad (rock removed was 2 m 

wide, 2 m thick and 2.5 m long). Trench 3 volume (including 

overhanging rocks removed by blasting) is 13.5 cu. m (17.66 

cu. yds), estimated as half the volume of a cube with 3 m sides. 

Trench 4 is a 4.75 m long, 1 m wide, 0.85 m deep excavation; 

the trench volume is thus 4.04 cu. m (5.26 cu. yds). 



Trenches 3 and 4 expose parts of 2 separate "vein/ 

cavity" systems. The margins of the cavities consist of 

altered, yellow-weathering, hornblende syenite (with 

abundant quartz, K feldspar biotite,and muscovite). Two 

samples of fresh syenite were collected near Trench 3 to 

determine background geochemical values in this area. 

The cavity fillings consist of a weathered and clayey 

feldspar and mica sand containing large prismatic quartz 

crystals. Pyrite, arsenopyrite and Au-telluride mineral/s ( ? )  

occur mainly in spaces between the silicate minerals. 

Away from the trench sites, the cavities pinch out into 

veins (1-10 cm thick) of similar mineralogy. Chip samples 

collected in these trenches are of available rock fragments 

within a 1 sq. m grid. Soil samples were collected over 

the same areas as the rock samples; these represent the 

cavity matrix material. 
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ICE 21-67  
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ICE TAG NO. ICE TAG NO. 



I C E  TAG NO. 



APPENDIX B 

A n a l y t i c a l  R e s u l t s  a n d  Methods  

A s  r e s u l t s  h a v e  not  y e t  been received f o r  many o f  t h e  s a m p l e s  
collected, a s u p p l e m e n t a r y  report w i l l  be p r e p a r e d  and s u b -  
m i t t e d  a t  a l a t e r  date l i s t i n g  t h e  c o m p l e t e  r e s u l t s  a n d  
p r o v i d i n g  a g e o l o g i c a l  a n d  g e o c h e m i c a l  i n t e r p r e t a t i o n .  

A n a l y t i c a l  R e s u l t s  

ICE 1-20 

N o  r e s u l t s  h a v e  b e e n  r e c e i v e d  f o r  t h e  u n d e r n o t e d  s a m p l e s ;  
6994 - 7002 ( s o i l s ) ,  6157-6171,  6174-6181,  6190-6195,  6214-6280 
( r o c k  c h i p s ) ,  6450-6455 ( r o c k  c h i p s ,  T r e n c h  2 ) ,  6456-6461 
( r o c k  c h i p s ,  T r e n c h  3 ) ,  7400-7403 ( s o i l s ,  T r e n c h  3 ) ,  6462-6466 
( r o c k  c h i p s ,  T r e n c h  4 )  a n d  7404-7408 ( s o i l s ,  T r e n c h  4 ) .  

Heavy M i n e r a l  C o n c e n t r a t e s  

Rock C h i p s  

6070 

6 0 7 1  

6 0 7 2  

6 0 7 3  

6074 

A s s a y s :  6 0 7 2 ,  0 .98 o z / t  A u ,  0 . 5 6  o z / t  Ag. 

6073 ,  7 .38  o z / t  Au, 4 .60 o z / t  Ag. 

AU 

1 0 8 5  

4765 

G15,000 

G15,000 

2650 

T e  S b  Ag 

1 4 . 5  

9 . O  

23 .0  

G5 0 

4 .5  

AS 

J 



I C E  21-67 

No r e s u l t s  have been r ece ived  f o r  t h e  undernoted samples; 
6945-6970, 7003-7039, 7050-7063, 7069-7089 ( a l l  s o i l  samples)  
6140-6156 ( rock  c h i p s )  and 5970-5972, 5974 (heavy minera l  
c o n c e n t r a t e s )  . 
S o i l  Samples 

Rock Chips 

W 

4 

650 

6802 

6803 

A 9  

0.3 

0.9 

6055 

6056 

6058 

Au W 

L2 

L2 

L 2 

AU Cu 

135 

820 

A s  

A9 

0.2 

0.3 

0.7 

Mo 

4 

27 

U 

3.9 

27 .O 

Cu 

60 

4 8 

6 8 

Mo 

8 

6 

14 



6 1 0 5  

6106 

6 1 0 7  

6 1 0 8  

6109  

6110  

6 1 1 1  

6 1 1 2  

6 1 1 3  

6114 

6115  

6116 

6117  

6 1 1 8  

6 1 1 9  

6 1 3 5  

6136 

6 1 3 7  

6 1 3 8  

6139  

ICE 68-143 

N o  r e s u l t s  h a v e  been received f o r  t h e  u n d e r n o t e d  samples: 
5947-5950,  5 9 5 2 ,  5 9 5 3 ,  5 9 7 3 ,  5975  ( h e a v y  m i n e r a l  concentrates) ,  
5180-5195 (stream s e d i m e n t s )  6971-6993.  7064-7068.  7090-7092,  

Rock C h i p s  

6 0 5 1  

6 0 5 2  

6 0 5 3  

6054 

6130 

6 1 3 1  

6 1 3 2  



Heavy Mineral  Concentra tes  

Stream Sediments 



Soil Samples 



6818 

6819 

6800 

6801 

NOTE: All values in p.p.m, except Au in p.p.b. 
L = Less than 
G = Greater than 

Au 

- 

As Mo 

4 

6 

8 

18 

U 

L0.2 

L0.2 

11.2 

25 .O 

Cu 

120 

330 

125 

135 

W 

L2 

L 2 

L2 

L2 

A9 

1.0 

0.5 

0.6 

0.8 



A n a l y t i c a l  Methods 

S o i l s  and s t ream sediment samples a r e  d r i e d  and s i eved  t o  minus 
80 mesh. Rock c h i p  and heavy minera l  concen t r a t e  samples a r e  
p u l v e r i s e d  and a s p l i t  of  t h e  minus 200 mesh f r a c t i o n  i s  
ana lysed .  

Copper, Molybdenum, Lead and S i l v e r  ana lyses :  t h e  sample i s  
d i s s o l v e d  i n  h o t  aqua r e g i a  and ana lysed  by atomic abso rp t ion  
spectrophotometry .  Lead and S i l v e r  ana lyses  r e q u i r e  a 
c o r r e c t i o n  f o r  background. 

Tungsten ana lyses  a r e  by b a s i c  o x i d i s i n g  f u s i o n  followed by 
a c o l o r i m e t r i c  de te rmina t ion .  

Arsenic  ana lyses  a r e  by p e r c h l o r i c - n i t r i c  a c i d  d i g e s t i o n  and 
c o l o r i m e t r i c  de te rmina t ion .  

Uranium ana lyses  a r e  by h o t  n i t r i c  a c i d  d i g e s t i o n  and 
f luo rome t r i c  de t e rmina t ion .  

Gold ana lyses  a r e  by f i r e  assay  techniques ,  bu t  a f t e r  prepar-  
a t i o n  of t h e  bead, t h e  bead i s  d i s so lved  i n  a c i d  and t h e  go ld  
c o n t e n t  determined by atomic abso rp t ion  spectrophotometry .  
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D. G. Bailey, Ph.D Chief Geologist 

R. C. R. Robertson Area Geologist 

T. Garagan 

R. Hulstein 

D. Charron 

L. Lalonde 

S. Seto 

C. Malboeuf 

J. Pollock 

S. Wood 

Project Geologist 

Project Geologist 

Senior Assistant 

Senior Assistant 

Intermediate 
Assistant 

Intermediate 
Assistant 

Junior Assistant 

Junior Assistant 

COOK 

Program Supervision 

Program supervision, 
mapping, report 
writing. 

Project supervision, 
mapping, prospecting, 
geochemical sampling, 
map and report 
preparation. 

Project supervision, 
mapping, prospecting, 
geochemical sampling, 
map and report 
preparation. 

Mapping, sampling. 

Mapping, sampling. 

Sampling, prospecting 

Sampling, prospecting 

Sampling, prospecting 

Sampling, prospecting 



APPENDIX D 

STATEMENT OF COSTS 

1. Surface Work 

Preparation of contoured orthophoto map (1:10,000 scale) 

by Kenting Earth Sciences Ltd., Ottawa. 

Total Cost $7,216.00 

Area covered is approximately 267 full clains (see text for 
listing) including all of ICE 1-20, (hence 20/267 x 7216 = 
$540.52 is allocated to ICE 1-20), 39 claims of ICE 21-67 
(hence $1054.02 is allocated to ICE 21-67, and 47 claims of 
ICE 68-143 (hence $1,270.23 is allocated to ICE 68-143). 

TOTAL COST - 

Analytical Costs 

Analyses by Bondar-Clegg and Co 

ICE 1-20 $540.52 
ICE 21-67 $1,054.02 
ICE 68-143 1,270.23 

$2,864.77 
- - - - - - - - - - - - - - - - 

Ltd., Whitehorse 

ICE 1-20 
9 soil samples @ $15 .OO = $135.00 
64 rock chip samples @$17.65 = 1,129.60 
15 rock chip samples @$18.80 = 282.00 
17 rock chip samples @$16.90 = 287.30 
3 rock chip samples @$14.75 - - 44.25 
5 rock chip samples @$20 .90 = 104.50 
2 assays @ $11.00 - - 22.00 

ICE 21-67 

2 soil samples @ $18.65 
98 soil samples @ $15.00 
17 rock chip samples:@$ 9.50 
1 rock chip sample @ $17.65 
38 rock chip samples@ $14.75 
4 heavy mineral concentrate 

samples @ $18.55 



ICE 68-143 

23 soil samples @ $15.75 - - 
18 soil samples @ $18 -65 - - 
52 soil samples @ $15.00 - - 
7 rock chip samples @ $14.75 - - 
18 stream sediment samples @$18.65= 
3 stream sediment samples @ $19.40= 
16 stream sediment samples @$15.75= 
1 heavy mineral concentrate 
sample @ $19.30= 

2 heavy mineral concentrate 
samples @ $14.80= 

3 heavy mineral concentrate 
samples @ $18.55= 

19 heavy mineral concentrate 
samples @ $15.65= 

Total Analytical Costs 

ICE 1-20 $2,004 -65 
ICE 21-67 2,321.15 
ICE 68-143 2,629 .OO 

TOTAL 

Helicopter Costs 

1. 11th June to 3rd July - Hughes 500D on contract from 
Liftair International, Calgary 

ICE, general 
ICE 1-20 
ICE 21-67 
ICE 68-143 

TOTAL 

- 2.1 hours 
- 0.0 hours 
- 2.5 hours 
- 1.5 hours - 

6.1 hours at $379 per hour - 
= $2,311.90 

Plus fuel at 25 gal per hour and $1.98 per gal. = 301.95 

2. 4th July to 17th July - Bell 206 on casual charter from 
Northern Mountain Helicopters, MacMillan Pass. 

ICE, general 
ICE 1-20 
ICE 21-67 
ICE 68-143 

TOTAL 

- 0.4 hours 
- 0.4 hours 
- 5 .5 hours 
- 5.8 hours - 

12.1 hours at $480 per hour 
- = $5,808.00 



p l u s ,  5.0 hours  f u e l  a t  23 g a l / h r ,  $1.98 p e r  g a l .  = 277.70 
and, 7.1 hours  f u e l  a t  23 g a l / h r ,  $3.50 pe r  g a l .  = 571.55 

3.  18 th  J u l y  t o  1 4 t h  August - Hughes 500D on c o n t r a c t  from 
L i f t a i r  I n t e r n a t i o n a l ,  Calgary.  

I C E ,  gene ra l  
I C E  1-20 
I C E  21-67 
I C E  68-143 

- 3.7 hours  
- 1 1 . 8 h o u r s  - 4 . 7  hours  
- 2.3 hours  - 

TOTAL 22.5 hours  @ $379 per  hour 

p l u s ,  f u e l  a t  25 g a l  pe r  hour and $1.98 pe r  g a l .  = 564.48 

To ta l  He l i cop te r  Costs  - h e l i c o p t e r  
f u e l  

To ta l  

LABOUR COSTS 

October 1980 - D. Beauchamp, T .  GAragan, p repa ra to ry  work f o r  
o r thophoto  map, 1 day each .  $240 . O O  

11 June t o  1 4  August, 1981 

ICE - g e n e r a l  (Not 

D. Ba i ley ,  
R .  Robertson,  
A.  Doherty, 
T .  Garagan, 
R .  H u l s t e i n ,  
D. Charron, 
S .  Se to ,  
L .  Lalonde, 
C .  Malboeuf, 
J .  Pol lock ,  
S .  Wood, 

a l l o c a t e d  

2 days @ 
44 days @ 
6 days @ 
4 days @ 
1 d a y  @ 
1 day @ 
1 day @ 
1 day @ 
5 day @ 
4 days @ 
25 days @ 

t o  i n d i v i d u a l  c l a im  b locks)  

I C E  1-20 

R .  Robertson,  4 day @ $140/day 
A.  Doherty, 14 day @ $llO/day 
T .  Garagan, 5 days  @ $ 90/day 
R.  Hu l s t e in ,  6 days @ $ 80/day 
L .  Lalonde, 4 day @ $ 68/day 
C .  Malboeuf, 1% days @ $ 55/day 
J. Po l lock ,  1 day @ $ 55/day 



Contract personnel, climbing supervisor, 
16 days @ $200/day 
climber, 16 days @ $175/day 

ICE 21-67 

R. Robertson, 
A. Doherty, 
T. Garagan, 
R. Hulstein, 
D. Charron, 
L. Lalonde, 
S. Seto, 
C. Malboeuf, 
J. Pollock, 

lday @ 
5 days @ 
2 days @ 
3% days @ 
1 day @ 
1 day @ 
2 days @ 
5 days @ 
6 days @ 

Contract Personnel - climbing supervisor, 5 days 
@ $200/day 
climber, 4%.days @ $175/day 

ICE 68-143 

A.Doherty, 
T. Garagan, 
R. Hulstein, 
D. Charron, 
S. Seto, 
L. Lalonde, 
C. Malboeuf, 
J. Pollock, 

4% days 
2 days 
2 days 
1% days 
1% days 
3 days 
6 days 
64 days 

Contract Personnel - climbing supervisor, 2 days 
@ $2OO/day - 
Climber, 4 days @ $175/day 

TOTAL LABOUR COSTS 



Camp and F i e l d  C o s t s  

F u e l  Cache 

Twin O t t e r ,  Nahanni A i r  S e r v i c e s ,  R o s s  River,  F e b r u a r y  1981.  
T o t a l  c o s t  = $17,640,  o f  which 50% relates t o  work w i t h i n  
Emerald Lake claim b l o c k  ( $ 8 , 8 2 0 ) .  143/304 x 8820 i s  
a l l o c a t e d  t o  ICE claims ($4 ,148 .88) ,  and  a l l  i s  a l l o c a t e d  
t o  t h e  work p e r i o d  c o v e r e d  i n  t h i s  r e p o r t .  $4,148.88 

Camp M o b i l i z a t i o n  

From R o s s  River ,  u s i n g  Twin O t t e r  and  P i l a t u s  P o r t e r  
a i r c r a f t  o f  ~ a h a n n i  A i r  S e r v i c e s .  
T o t a l  cost = $9,906.80,  o f  which 50% r e l a t e s  t o  work w i t h i n  
Emerald Lake claim b l o c k  ( $ 4 , 9 5 3 . 4 0 ) .  143/304 x 4953.40 
i s  a l l o c a t e d  t o  ICE c l a i m s .  D e m o b i l i z a t i o n  c o s t s  are n o t  
e s t i m a t e d  h e r e ,  b u t  w i l l  b e  f i l e d  w i t h  any  supp lemen ta ry  
a s s e s s m e n t  r e p o r t .  $2,330.05 

Food costs 

E s t i m a t e d  a t  $20 p e r  man day .  

I C E  - u n a l l o c a t e d  40 man d a y s  
ICE 1-20 64 man d a y s  
ICE 21-67 5 1  man d a y s  
ICE 68-143 28 man d a y s  

Cook 's  s a l a r y  i n c l u d e d  i n  l a b o u r  costs. 

4 .  Camp and F i e l d  Equipment and S u p p l i e s  

S h a r e  o f  r e n t a l  equipment  ( g e n e r a t o r ,  r a d i o s ,  e tc . )  
e s t i m a t e d  a t  $40.00 p e r  day ,  f o r  50 days .  $2,000.00 
Cl imbing  equipment ,  ( c o n t r a c t ,  Bema I n d u s t r i e s ,  
Langley ,  B .C . )  c h a r g e d  a t  $20 p e r  day ,  f o r  
23 days .  460.00 

C o s t  o f  camp and f i e l d  s u p p l i e s ,  e s t i m a t e d  a t  
$10 p e r  day f o r  50 d a y s .  500.00 

Total  Camp and F i e l d  C o s t s  



D r a f t i n g  and S e c r e t a r i a l  Cos t s  ( r e p o r t  p r e p a r a t i o n )  

Map p r e p a r a t i o n ,  e s t i m a t e d  a t  
S e c r e t a r i a l  c o s t s ,  e s t i m a t e d  a t  

T o t a l  c o s t s  of  s u r f a c e  work f o r  assessment  purposes :  $2,864.77 
6.954.80 



2 .  Trenching 

Four a r e a s  were b l a s t e d  and/or t renched  by a crew c o n t r a c t e d  

from Bema I n d u s t r i e s  L td . ,  Langley, B.C. Trench 1 i s  

l o c a t e d  w i t h i n  t h e  FIRE c l a im  group and w i l l  be t h e  s u b j e c t  

o f  a l a t e r  r e p o r t .  

Trench 2 ( I C E  3) 

Labour Costs  

1) Cont rac t  b l a s t i n g  crew - (1 s u p e r v i s o r  @ $200/day, 

2 b l a s t e r s  @ 175/day).  Share  of l abour  c o s t s  

du r ing  m o b i l i s a t i o n ,  demob i l i s a t i on  (25 J u l y ,  

11 August) - $275.00 

Labour c o s t s  wh i l e  b l a s t i n g  ( 3 1  J u l y ,  

1 August) - 1 , l Q O . O O  

2) A G I P  Personnel  

R .  Robertson,  % day (1 Augus t ) ,  s u p e r v i s o r  - 35 . O O  

T. Garagan, 14  days (7-8 August) ,  sampling,  

mapping 

L .  Lalonde, 1 day (8  August) ,  sampling. 

R .  R. and T. G . ,  r e p o r t  and map p r e p a r a t i o n ,  

4 day each 

T o t a l  Labour Cost  

Eguipment Renta l  - 

B i a s t i n g  equipment (Bema I n d u s t r i e s )  @ $50/day, 

24  days ( i n c l .  t r a v e l )  - $125.00 

Camp equipment (Bema I n d u s t r i e s )  @ $20/day, 

24 days ( i n c l .  t r a v e l )  - 50 . O O  



E x p l o s i v e s  

T o t a l  cost $1,251.86,  p r o - r a t e d  by days  o n  

Trench 2 ,  (2/16)  i s  

H e l i c o p t e r  

Hughes 500D h e l i c o p t e r ,  on  c o n t r a c t  f rom 

L i f t a i r  I n t e r n a t i o n a l ,  C a l g a r y .  

2.7 h o u r s  @ $379 p e r  h o u r .  

F u e l  a t  25 g a l / h o u r ,  $1 .98/ga l .  

T o t a l  H e l i c o p t e r  C o s t  

Fixed-Wing 

M o b i l i s a t i o n  o f  b l a s t e r s ,  equipment  and  e x p l o s i v e s  from 

Whi tehorse  t o  Emerald Lake on  2 5 t h  J u l y ,  by  P i l a t u s  P o r t e r  

(Nahannai  A i r )  and  Cessna  185 (Alkan A i r )  f l o a t  p l a n e s ,  

e s t i m a t e d  c o s t  $1,200.00 (no  i n v o i c e s  r e c e i v e d ) ,  o f  which 

25% a l l o c a t e d  t o  Trench 2 - $300.00 

D e m o b i l i s a t i o n  t o  Whi tehorse  (August  11) by 

P i l a t u s  P o r t e r  (Nahanni A i r ) ,  e s t i m a t e d  cost  

$800.00 o f  which 25% a l l o c a t e d  t o  Trench 2 - 200.00 

T o t a l  Fixed-Winp C o s t  $500 . O o  
------ ------ 

A n a l y t i c a l  C o s t s  

6  c h i p  samples  @ $14.00 

Food C o s t s  - 

TOTAL COSTS 



Trenches 3, 4 (ICE 13) 

Labour Costs 

1) Contract blasting crew - (1 supervisor @ $200/day, 

2 blasters @ $175/day). Share of labour costs 

during mobilisation, demobilisation (25 July, 

11 August) . - $550.00 

Labour costs while blasting (2-10 August) - 4,950 .OO 

2) - Climbing Supervisor ( @  $200/day), access to 

work sites, safety, assisting with layout 

of trenches and helipad, 3 days (30 July - 

3) AGIP Personnel 

R. Robertson, 1 day (parts of 1 and 12 

August), layout, sampling, supervision - 140 .OO 

T. Garagan, 1 day (12 August) mapping, 

sampling. - 90 .OO 

L. Lalonde, 1 day (30 July) assist with 

access preparation - 68.00 

R.R. and T.G. - 1 day each, report and map 
preparation - 230 .OO 

Total Labour Cost 

Equipment Rental 

Blasting equipment (Bema Industries) @ $5O/day, 

10 days (incl. travel) - $500.00 

Camp equipment (Bema Industries) @ $20/day, 

10 days (incl. travel) - 200 .OO 

Total Equipment Cost 



Explosives 

Total cost $1,251.86, pro-rated by days on 

Trenches 3, 4 (9/16) is 

Helicopter 

Hughes 500D helicopter on contract from Liftair 

International, Calgary. 

8.1 hours @ $379/hour 

Fuel at 25 gal/hour, $1.98/gal. 

Total Helicopter Cost 

Fixed-Wing 

Mobilisation of blasters, equipment and explosives from 

Whitehorse to Emerald Lake on 25th July, by Pilatus Porter 

(Nahanni AirJ and Cessna 185 (Alkan Air) float planes, 

estimated cost S1,200.00, (no invoices received), of 

which 50% allocated to Trenches 3, 4 - $600 .OO 

Demobilisation to Whitehorse (August 11) by 

Pilatus Porter (Nahanni Air), estimated cost 

$800.00, of which 50% allocated to Trenches 

3, 4. 

Total Fixed-Wing 

Analytical Costs 

11 chip samples @ $16.05 each 

9 soil samples @ $10.50 each 

Total Analytical Costs 

Food Costs 

38 man days, estimated at $20 per man day 

TOTAL COSTS 



APPENDIX 

STATEMENT OF QUALIFICATIONS 

I ,  RONALD CHARLES RAMSAY ROBERTSON, of  t h e  C i t y  of  

Calgary, i n  t h e  Province o f  Albe r t a ,  hereby c e r t i f y :  

That I am a g e o l o g i s t  employed by AGIP Canada Ltd. 
and t h a t  I caused t o  be  performed and supervised,  
t h e  work descr ibed  i n  t h i s  r e p o r t .  

That I obta ined  a Bachelor of Science degree wi th  
F i r s t  C las s  Honours i n  Geology from t h e  Univers i ty  
of Aberdeen, Scot land i n  1970 and subsequently 
c a r r i e d  o u t  graduate  s t u d i e s  a t  McMaster Univers i ty  
Hamilton, Ontar io ,  and a t  Queen's  Univers i ty ,  
Kingston, Ontar io .  

That I have been engaged i n  mineral  exp lo ra t ion  on 
a fu l l - t ime  and par t - t ime b a s i s  f o r  twelve yea r s  
of which f o u r  have been on minera l  exp lo ra t ion  pro- 
grams i n  t h e  Yukon T e r r i t o r y  and Alaska. 

That I am a member of t h e  Canadian I n s t i t u t e  of  
Mining and Metallurgy,  t h e  Soc ie ty  of Mining 
Engineers of A.I.M.E. and t h e  Prospec tors  and Develop- 
ers Associat ion.  

Signed a t  Calgary,  A lbe r t a ,  t h i s  26th day of August, A.D. 
1981. 

RONALD C. R. ROBERTSON 



STATEMENT OF QUALIFICATIONS 

I ,  RICHARD ALLAN DOHERTY, of t h e  C i ty  of Calgary i n  t h e  Province 

o f  A l b e r t a ,  hereby c e r t i f y :  

That I am a g e o l o g i s t  employed by AGIP CANADA LTD. 
and t h a t  I caused t o  be  performed t h e  work descr ibed  
i n  t h i s  r e p o r t .  

That I ob ta ined  a Bachelor o f  Science degree w i th  
Honours i n  Geology from t h e  Un ive r s i t y  o f  New Brunswick 
a t  F rede r i c ton  i n  1977 and c a r r i e d  o u t  g radua te  s t u d i e s  
a t  Memorial Un ive r s i t y ,  S t .  John ' s ,  Newfoundland. 

That  I have been engaged i n  minera l  e x p l o r a t i o n  on a 
fu l l - t ime  and par t - t ime  b a s i s  f o r  seven y e a r s  o f  which 
f o u r  have been on minera l  e x p l o r a t i o n  programs i n  t h e  
Yukon ~ e r r i t o r y ,  Northwest T e r r i t o r i e s  and B r i t i s h  
Columbia. 

That I am a m e m b e r  of  t h e  Geological  Assoc i a t i on  of 
Canada and o f  t h e  Canadian I n s t i t u t e  o f  Mining and 
Metal lurgy.  

Signed a t  Whitehorse,  i n  t h e  Yukon T e r r i t o r y ,  t h i s  25th day 

o f  August, A.D.  1981. 



STATEMENT OF QUALIFICATIONS 

I, THOMAS GARAGAN, of t h e  C i t y  of Calgary,  i n  t h e  

Province of A l b e r t a ,  hereby c e r t i f y :  

That  I am a  g e o l o g i s t  employed by AGIP Canada 
Ltd.  and t h a t  I caused t o  be performed, t h e  
work desc r ibed  i n  t h i s  r e p o r t .  

That  I ob ta ined  a  Bachelor o f  Science degree  
w i th  Honours i n  Geology from t h e  Un ive r s i t y  
of  Ottawa, On ta r io  i n  1980. 

That  I have been engaged i n  mine ra l  e x p l o r a t i o n  
and geo log ica l  survey mapping on a  f u l l  and 
pa r t - t ime  b a s i s  f o r  f i v e  y e a r s  of  which two 
have been on minera l  e x p l o r a t i o n  programs i n  t h e  
Yukon T e r r i t o r y .  

That  I a m  an a s s o c i a t e  member o f  t h e  Geological  
Assoc ia t ion  o f  Canada and t h e  Minera log ica l  
Assoc ia t ion  of Canada. 

Signed a t  Calgary A l b e r t a ,  t h i s  26th day o f  August A.D. 
1981. 
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