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SUMMARY -- 
The Rain 1-48 claim group is located approximately 90 krn northwest of Carmacks, 
Yukon on NTS sheets 115-1-5 & 12, (Map 1 - Location Hap). Access to the property 
is by helicopter from Carmacks, Minto or Revenue Creek (Map 2). The claims 
were acquired by staking in March 1983, (Nap 3 - Claim Location). 

The claims were acquired to protect areas of reported epithermal vein systems. 
These vein systems could host precious metal deposits of the type proposed 
by L. Buchanan et al. No precious metal occurrences are known on the property, 
but are known in the area at Mount Freegold and at Mount Nansen. 

The general geology of the property consists of Proterozoic/Paleozoic Yukon 
Metamorphic Complex schists and gneisses, Triassic age Klotassin Batholith 
quartz monzonite and mafic to intermediate pyroclastic rocks of the Eocene 
Carmacks Group volcanics. Brecciated, clay altered and chalcedonic veined 
epithermal vent systems occur in the quartz monzonite (Rainbow Zone) and 
in the ash flow tuffs (Rubble Zone) of the Carmacks Group. 

A grid system with lines at 500 metre intervals and 50 metre stations was 
established on the property and provided the control for the geological, 
geophysical and geochemical surveys, (Map 4 - Grid 1,ocation). 

Geological mapping and sampling as well as a VLF EM survey were carried out 
along all of the established grid lines. 

A total of 62 rock samples was collected of which lt4 were analyzed. Analysis 
by ICP methods for 30 elements (see Appendix D) and by AA methods for Au 
and Hg was utilized. 

Four samples from the epitherrnal zones were submitted for X-ray diffraction 
study of the clay minerals and 4 samples from the epithermal zones were sub- 
mitted for fluid i~iclusion study. 

Gas chromatography surveys were carried out over the Rainbow Zone (20 samples) 
and over the Rubble Zone (40 samples). The collected gases were analyzed 
for CS2,  SO2, COS and CO gases. 
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Geological field observations, X-ray d~ffraction study and fluid inclusion 
study indicate that the Rainbow and Rubble alterdtion zones are representative 
of the upper portions of epitherinnl vein s>stems. Anomalous Au at the Rainbow 
Zone and anomalous pathfinder elements such as As, Hg and Sb, on both the 
Rainbow a~id Rubble zones, suggest that these zones could host economic precious 
metal deposits at depth. 











INTRODUCTION 

The RAIN 1-48 m i n e r a l  c l a i m s  were  a c q u i r e d  by Canad ian  N i c k e l  Company L i m i t e d  
by s t a k i n g .  The c l a i m s  were  s t a k e d  March 3 0 ,  1983 and  were  r e c o r d e d  A p r i l  
5 ,  1983.  The c l a i m s  welc s t a k e d  t o  p r o t e c t  two r c p o r t c d  a r e a s  o f  h y d r o t h e r m a l  
a l t e r a t i o n  and  c h a l c e d o n i c  s i l i c i f i c a t i o n .  These  a r e a s  h a d  been  p r e v i o l l s l y  
e x p l o r e d  by t r e n c h i n g  and  s a m p l i n g  a s  w e l l  a s  s o i l  g e o c h e m i s t r y .  Canad ian  
N i c k e l  Company L i m i t e d  f e l t  t h e  a r e a  had n o t  been  s u f f i c i e n t l y  e v a l u a t e d  
w i t h  r e s p e c t  t o  t h e  Buchanan Model ( F i g u r e  1 )  of  e p i t h e r m a l  p r e c i o u s  m e t a l  
d e p o s i t s .  To f u r t h e r  t h i s  e v a l u a t i o n  Canad ian  N i c k e l  Company L i m i t e d ,  d u r i n g  
J u l y  21  - August  6 ,  1983 ,  c a r r i e d  o u t  a  VLF EM s u r v e y ,  a  g e o l o g i c a l  s u r v e y ,  
a  l i m i t e d  g a s  ch roma tog raphy  s u r v e y  and  r o c k  s a m p l i n g .  Rock s a m p l e s  were  
s u b m i t t e d  f o r  ICP,  Hg, Au a n a l y s i s .  I n  a d d i t i o n  some s a m p l e s  were  s e l e c t e d  
f o r  f l u i d  i n c l u s i o n  ( L  s a m p l e s )  and  X-ray d i f f r a c t i o n  ( 4  s a m p l e s )  s t u d i e s .  
The r e s u l t s  o f  t h e  1983 f i e l d  a n d  l a b o r a t o r y  s t u d i e s  a r e  summar ized  i n  t h i s  
r e p o r t .  

LOCATION AND ACCESS 

The  RAIN 1-48 m i n e r a l  c l a i m s  a r e  l o c a t e d  a p p r o x i m a t e l y  9 0  km n o r t h w e s t  of  
Carmacks ,  Yukon (Maps 1 & 2 )  and  a r e  a s t r i d e  t h e  h e a d w a t e r s  of  Hayes Creek  

0 
and  W o l v e r i n e  Creek .  The c l a i m s  a r e  c e n t e r e d  a b o u t  l a t i t u d e  62 31 '30"  n o r t h  
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a n d  l o n g i t u d e  137 44 '30"  w e s t  on  N.T.S. s h e e t s  115-1-5 & 1 2 .  

A c c e s s  t o  t h e  p r o p e r t y  i s  by h e l i c o p t e r  f rom Carmacks ,  M i n t o  o r  Revenue Creek  
(Map 2 ) .  Carmacks and  Min to  a r e  a c c e s s i b l e  by Yukon T e r r i t o r y  Highway 2 .  
The Revenue Creek  a i r s t r i p  and  p l a c e r  m i n i n g  a r e a  i s  a c c e s s i b l e  v i a  a n  8 0  km 
s e a s o n a l  (summer o n l y )  t o t e  r o a d  f rom Carmacks.  An o l d  w i n t e r  t r a c t o r  r o a d  f rom 
t h e  Revenue Creek  a i r s t r i p  b i s e c t s  t h e  s o u t h w e s t  c o r n e r  o f  t h e  c l a i m  g r o u p .  

Dur ing  t h e  c o u r s e  o f  t h e  1983 e x p l o r a t i o n  program h e l i c o p t e r  s e r v i c e  was 
p r o v i d e d ,  o n  a  c a s u a l  c h a r t e r  b a s i s ,  by T r a n s  N o r t h  A i r  f r o m  t h e i r  Carrnacks 
b a s e .  

PHYSIOGRAPHY 

The c l a i m  g r o u p  l i e s  a l o n g  t h e  n o r t h  c e n t r a l  f l a n k  of  t h e  Dawson Range. The 
t e r r a i n  i s  c h a r a c t e r i z e d  by m o d e r a t e l y  t o  s t e e p l y  s l o p i n g  rounded  h i l l s  w i t h  
V s h a p e d  d r a i n a g e  v a l l e y s .  The d r a i n a g e  p a t t e r n  i s  d e n d r i t i c  t o  s u b d e n d r i t i c .  
No g l a c i a t i o n  h a s  t a k e n  p l a c e  i n  t h e  c l a i m  g r o u p  a r e a .  E l e v a t i o n s  r a n g e  f rom 
a b o u t  1000 m e t r e s  i n  t h e  e x t r e m e  s o u t h e r n  p o r t i o n  o f  t h e  c l a i m  g r o u p  t o  a b o u t  
1475 m e t r e s  i n  t h e  c e n t r a l  p o r t i o n .  About 20% of  t h e  p r o p e r t y  i s  above  t h e  
t r e e  l i n e .  A l d e r  and  w i l l o w  s h r u b b e r y  i ~ i t h  i n t e r s p e r s e d  s p r u c e  c o v e r  most  
o f  t h e  s l o p e s .  S p r u c e  w i t h  w i l l o w  and  a l d e r  u n d e r b r u s h  occupy  t h e  v a l l e y s .  
Some of  t h e  b e t t e r  d r a i n e d  s o u t h  f a c i n g  s l o p e s  a r e  b i r c h  a n d  a s p e n  c o v e r e d .  
H o s t  oT t h e  m o d e r a t c  t o  g e n t l y  s l o p i n g  a r e a s  a r e  p o o r l y  d r a i n e d  a n d  a r e  moss 
c o v e r e d  muskeg.  A h e a d w a t e r s  t r i b u t a r y  of  Hayes C r e e k  d r a i n s  t h e  s o u t h e r n  
p o t  t i o r i  of t h e  p r o p e r t y  a n d  ;I t r - i b u t a r l -  of b Jo lve r ine  Cr-cek d r a i n s  t h e  n o r t h e r n  

p o r t i o n .  Duri-ng t h e  p e r i o d  of  t h e  e x p l o r a ~ i o n  p rog ram t e m p e r a t u r e s  r a n g e d  
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f r o m  n i g h t  t i m e  lows of  5-8 C t o  maximum day  t i m e  h i g h s  o f  20-25 C. R a i n  
s h o w e r s  were  f r e q u e n t  d u r i n g  t h e  p e r i o d  w i t h  some 1-2 day p e r i o d s  o f  d r i z z l c .  

PROPERTY STATUS 

The R A I N  1-48 c l a i n i s  fol-m n c o n t i g u o u s  c l a i m  g r o u p  (Map 3 ) .  The p r o p e r t y  
l i e s  w i t h i n  t h e  Yukon Min ing  D i s t r i c t  o f  b!h i tehorse .  The R A I N  1-48 c l a i m s  
a r e  h e l d  by Canad ian  N i c k e l  Company L i m i t e d ,  Copper C l i f f ,  O n t a r i o ,  POP1 1 N O .  
A summary of  t h e  c l a i m  s t a t u s  i s  shown be low.  

Clairn Name G r a n t  Number Da te  S t a k e d  -- Date  R e c o r d e d  - 
R A I N  1-48 YA75517 - Y A 7 5 5 6 4  March 3 0 ,  1983 A p r i l  5 ,  1983 

A t  t h e  t i m e  t h e  f i e l d  program was i n  p r o g r e s s  a l l  g round  s u r r o u n d i n g  t h e  
R A I N  1-48 c l a i m s  was open  f o r  s t a k i n g .  A l l  g r a n t  number c l a i m  t a g s  were  a f i x e d  
t o  t h e i r  r e s p e c t i v e  c l a i m  p o s t s  d u r i n g  t h e  c o u r s e  of  t h e  e x p l o r a t i o n  program.  

M I  STORY 

The Rainbow and  P a n t h e r  p r o s p e c t s  were  o r i g i n a l l y  l o c a t e d  by t h e  D.C. S y n d i c a t e  
(Dome - Cominco) i n  1974 ,  d u r i n g  a  r e g i o n a l  r e c o n n a i s s a n c e  p r o g r a m .  I n  1975 
c l a i m s  w e r e  s t a k e d  o v e r  t h e  p r o s p e c t s  and  e x p l o r a t i o n  was c a r r i e d  o u t .  E x p l o r a -  
t i o n  i n c l u d e d  g e o l o g i c a l  and  g e o c h e m i c a l  s u r v e y s ,  a s  w e l l  2000 m e t r e s  of  
b u l l d o z e d  t r e n c h i n g  was c a r r i e d  o u t  on  t h e  Rainbow p r o s p e c t .  G e o l o g i c a l  mapping 
and  s o i l  g e o c h e m i c a l  s u r v e y s  were  c a r r i e d  o u t  on  t h e  P a n t h e r  p r o s p e c t .  These  
e x p l o r a t i o n  e f f o r t s  d i d  n o t  l o c a t e  a n y  s i g n i f i c a n t l y  anomalous  g o l d  v a l u e s  
and  t h e  p r o p e r t i e s  were  a l l o w e d  t o  l a p s e .  

The Rainbow p r o s p c c t  was i n v e s t i g a t e d  by J .  A.  Mor in  of D . I . A . N . D . ,  i n  1 9 8 0 ,  
a s  p a r t  o f  a n  e l e m e n t  d i s t r i b u t i o n  s t u d y  of  A u / A g  d e p o s i t s  i n  t h e  Yukon. 
M o r i n ' s  i n v e s t i g a t i o n  i n d i c a t e d  t h a t  t h e  a l t e r a t i o n  and  q u a r t z  ( c h a l c e d o n y )  
v e i n i n g  a t  t h e  Rainbow p r o s p e c t  h a d  s i m i l a r i t i e s  t o  t h e  u p p e r  p o r t . i o n s ,  i . e .  
above  t h e  p r e c i o u s  m e t a l  zone ,  o f  a n  e p i t h e r m a l  p r e c i o u s  m e t a l  v e i n  s y s t e m  
a s  p r o p o s e d  by L.  Buchanan e t  a l .  

J .  A .  M o r i n ' s  i n v e s t i g a t i o n  l e d  t o  t h c  Rainbow p r o s p e c t  b e i n g  r e s t a k e d  a s  
t h e  MUT 1-24 g r o u p  by S t e p h e n  E x p l o r a t i o n s  L t d .  i n  1980.  D u r i n g  1 9 8 0  S t e p h e n  
E x p l o r a t i o n s  L t d .  c a r r i e d  o u t  g e o l o g i c a l  and  g e o c h e m i c a l  s u r v e y s  i n  t h e  a r e a  
of t h e  b u l l d o z e d  t r e n c h e s  on t h e  Rainbow p r o s p e c t .  These  s u r v e y s  d e t e r m i n e d  
a  weak geochemica l  ( c l r s e n i c ,  a n t i m o n y )  anon,aly o v e r  t h e  Rainbow p r o s p e c t ,  
howeve r ,  no  f o l l o w - u p  work was c a r r - i c d  o u t  and t h e  c l a i m s  were  a l l o w e d  t o  l a p s e .  

No f u r t h e r  e x p l o r a t i o n  work was c a r r i e d  o u t  on t h e  p r o s p e c t s  p r i o r  t o  t h e  
s t a k i n g  of t h e  R A I N  1-48 c l a i m s  i n  March 1983 by Canad ian  N i c k e l  C o .  L t d .  

The r e g i o n a l  g e o l o g y  of t h e  a r e a  i s  summarized by D .  J .  Tempelman-K1uit i n  
G.S.C. Open F i l e  200, s c a l e  1 : 2 5 0 , 0 0 0 .  More r e c e n t l y  t h e  m i n e r a l  o c c u r r e n c e s  
o f  t h e  a r e a  have  been  examined  by J .  A .  Mor in  of  D . I . A . N . D .  The r c s u l t s  a r c  



given irr a paper- titled; Element Distribution in Yukon Gold-Silver Deposits 
by J .  A. Morin published in Yukon Geology and Exploration 1979-1980. The 
Northern Cordillera Mineral Inveniory by Archer, Cathro and Associates Ltd. 
gives brief histories and descriptions of the mineral occurrences of the 
area. 

The RAIN claims are~l is underlain by schists and gneisses of the Proterozoic - 
Paleozoic age Yukon Metamorphic Complex (Yukon Group). These metasediments 
are in turn intruded by hornblende granodiorite, quartz diorite and q,.artz 
monzonite of the Triassic age Klotassin Batholith. Cenozoic (Eocene) Leldspar 
porphyry intrusives and contemporaneous intermediate to acid tuff and tuff 
breccia of the Mount Nansen group discordantly and unconformably intrude/overlie 
the above units. All of the above rocks are unconforrnably overlain by the 
mafic flows and tuffs of the Eocene or younger Carrnacks Group volcanics. 
Hydrothermal (epithermal) events have produced brecciated alteration zones 
with chalcedonic quartz veins and vein stockworks on the RALS claims, on 
Prospector Mountain, Freegold Mountain and Mount Nansen. 

ECONOMIC GEOLOGY 

Chalcedonic quartz veins and vein stockworks in brecciated and hydrothermally 
altered rocks occur at the Rainbow Zone and the Rubble Zone on the RAIX claims. 
The Rainbow Zone occurs within the intrusive quartz monzonite rocks of the 
Triassic age Klotassin Batholith. The Rubble Zone occurs in the mafic ash 
flow tuffs of the Carmacks Group. The brecciation and clay (kaolin) alteration 
of the wall rocks and the inclusion of basement rock clasts in the quartz 
vein material suggest that these zones may be related to explosive and episodic 
boiling of a hydrothermal system. The fine grained, banded nature and low 
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((200 C) temperature of formation suggests the exposed stockworks of the 
Rainbow and Rubble zones may represent the near surface portions of epithermal 
systems such as host precious metal deposits in the southwest U.S.A. (e.g. 
Comstock and Creede). 

A model for the vein stockwork precious metal deposits of the southwest U.S.A. 
has been developed by Larry J. Buchanan and associates. This model is summarized 
below: 

(i) Host roc.ks are largely Tertiary calc-alkaline extrusions with associated 
hypabyssal intrusions. Andesites are the most common host to ore shoots. 

(ii) Generally there are pre-ore felsic tuffs, volcanogenic sediments, 
dykes, sills and plugs often in a cauldron. 

(iii) The PM veins are vertically zoned as follows (see Figure 1). 
- Top 

- Agate & clay near paleosurface 
- passing into barren calcite 
- then quartz and calcite 
- then quartz, calcite, adular-ia and I ' M ' S  
- then quartz, adularia and base metals 

- Bottom 
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( iv) The interface between the upper precious metals and the lower base 
metals seems to be the zone of episodic boiling. At this level, 
CO and H S are released to the vapour phase, pH riscs in the remaining 
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fluid and f(0 ) increases. This results ill the releo5e of base metals 
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firstly, silver sulphide secondly and gold finally in the temporal 
sense and the vertical sequence sense. 

( V  ) Episodic sealing of the fracture, followed by refracturing (faulting) 
causes episodic boiling and mineral depositjon at depths greater 
than normal hydrostatic conditions normally allow (shock release 
into instant openings). This produces intra-mineralization brecciation, 
banding of the ore and grading of blocks. Sudden boiling causes 
fluidization of breccia and separates larger blocks towards the 
footwall of the vein and smaller blocks towards the hanging wall. 

(vi) A low pH assemblage genetically related to the PM mineralization 
can be recognized. Alteration assemblages are as follows: 

- widespread propylitic alteration, namely, chlorite, pyrite, 
carbonate, montmorillonite and illite, forms a halo around most 
ores. 

- silicified walls, often adularia or albite can form a thick selvage 
around PM-bearing veins. This selvage can be several metres to less 
than 1 m wide. The width of this selvage diminishes upwards and 
vanishes just above the ore zone. 

- silification, in general, has a great vertical extent both above 
and well below the ore. 

- neither the widespread propylitic alteration nor the more restricted 
s i l i c i f i c a t i o n / a d u l a r i z a t i o n / a l b i t i z a t i o n  serve as very useful 
ore guides. The former is much too widespread and the latter too 
narrow, often being found where ore is found. 

- What Buchanan suggests is a ~arget that is directly related to 
PM deposition and extends well above the ore horizon. This is 
his low pH assemblage consisting of one or more of the following: 
Alunite, sericite, illite, kaolinite, montmorillonite, or any 
of the kaolin clay minerals. This is often referred to as bleaching 
and forms a halo around the cap of PM ore shoots. It is virtually 
absent below the PM horizon. It forms a narrow but ever widening 
halo in the hanging wall of the ore shoot. 

(vii) The PM horizon has a restricted vertical interval averaging close 
to 350 m. Often this interval forms a discretv level in a district 
(if post ore faulting is taken into account). 

(viii) Though quartz extends above the ore horizon, it may be represented 
at the top by agate, chalcedony or a paper-thin fracture coating. 

Ruchanan and others crr~phasi ze the importance of boi 1 i ng  for dcposi tion of 
ores of the epithermal class. Studies of several dcposits in the southwestern 
USA and Mexico have shown that the zone of boiljng occurs at the basc.of 



the precious metal zone (top of the base metal zone). In complex systems 
(j.e. more than one hydrothermal episode) boiling was noted only in those 
zones of pi-ecious metal mineralization, and not in the base metal zones. 
Most oE the evidence for boiling has been taken from fluid inclusion studies 
done on these deposits. 

The above model as propose-d by Buchanan and others provided the basis on 
which the exploration program on the RAIN 1-48 claims was initiated and carried 
out. 

C~EOLjOGICAL/GEOPHYSICAL/GEOCHEMT.CAL SURVEYS 

During July 21 - August 6, 1983, geological, geophysical and geochemical 
surveys were carried out on the RAIN claim group. The objective of the program 
was to locate and evaluate the economic potential of the hydrothermal (epi- 
thermal) alteration zones on the claim group. Of particular interest was 
the potential for epithermal vein stockwork precious metal deposits based 
on the model proposed by L. Buchanan et al. 

Topographic control for the surveys was accomplished by the establishment 
of a flagged grid (Map 4). Grid lines were established by compass and topofil 
and the lines were marked by orange flagging tape. The grid lines were estab- 
lished at 500 metre intervals with stations on the cross lines at 50 metre 
intervals. The stations, were marked by green flagging tape on which the appro- 
priate grid co-ordinate was marked. Altimeter readings were recorded for 
each grid station and general topographic features were recorded schematically. 
The elevations and topographic features are shown on the topography and 
altimeter survey map (Sheet 1 & 2) scale 1:5,000. 

(a) Geological Survey Results 

The geological survey was able to delineate areas within the claim group 
which are underlain by mctasedimentary schists and gneisses of the Proterozoic/ 
Paleozoic Yukon Metamorphic Complex (Map unit 1). These metamorphic rocks 
are intruded by quartz monzonite rocks of the Triassic Age Klotassin Eatholith 
(Map Unit 2). The metamorphic and intrusive rocks are unconformably overlain by 
variably textured mafic to intermediate pyroclastic tuffs of the Eocene Age 
Carmacks Group volcanics ( ~ a ~  unit 3). The characteristics of these lithologic 
units are described below, and their distribution is shown on the 1:5,000 scale 
Geological Survey plans (sheets 1 and 2). 

The -- -. Yukon Metamorphic Complex is comprised primarily of mcttasedimentary rocks -------- 
th;?i. arc regionally metamorphosed to amphibolite f acies . They are generally 
stcellly dipping and complexly folded. Quartzite, muscovite/biotite schists 
and amphibole gneisses were the only units observed on the claim group. No 
attempt was made to differrntiate these various units for mapping purposes. 
The distribution of the Yukon Metamorphic Complex rocks are shown on the 
1:5 ,000  scale Ceological Survey plan as map unit 1 .  



The Klotassin Batholith rocks within the claim group area are comprised of 
light pink to gray, medium grained, equigranular massive quartz monzonite. 
Biotite is present in small (less than 2%) amounts. The rock is frequently 
crosscut by quartz veins which are coarse milky quartz probably formed as 
late stage segregation veins during the period of cooling of the intrusive. 
These quartz veins vary from a few millimeters thick to locally 15-20 centi- 
meters. These unaltered intrusive rocks are shown on the 1:5000 scale geological 
survey plan as map unit 2a. 

Some portions (Rainbow Zone) of the quartz monzonite intrusive have been 
brecciated, hydrothermally altered and silicified. The major alteration mineral 
observed is kaolinite after feldspar, which in some places is up to 50% of 
the rock. Silicification is represented by veins and masses of microcrystalline 
to cryptocrystalline banded quartz, i.e. chalcedonic quartz with millimeter 
scale banding as evidence of a pulsating (episodic) style of deposition. 
This brecciated, altered and silicified zone in the quartz monzonite intrusive 
is shown on the 1:5000 scale Geological Survey plan as map unit 2b. Details 
of the alteration zone in trench 1 are shown on the 1:2000 scale map of the 
Rainbow Zone. 

The Carmacks Group Volcanics overlie all other units on the property with 
distinct unconformity. These rocks dip gently to the southwest, although 
a rubbly weathered surf ace makes bedding thicknesses and attitudes indistin- 
guishable in most places. On the Rain claims these volcanic units are comprised 
of variable pyroclastic deposits of mafic to intermediate composition. These 
units are interbedded and the order of position shown on the Geological Legend 
does not represent stratigraphic position. Map unit 3a represents the ash flow 
tuff facies of the volcanoclastic package and is the most commonly observed 
facies on the property. The ash flow tuff is generally fine grained, massive 
to rarely flow banded, light pink to brown, often contains phenoclasts of 
a pale green pyroxene (aegirine augite?). The clast size is generally 1-2 mm 
with some to 4-5 mm. Clasts often have altered rims. The pyroxene clasts 
probably occurred as crystals in the magma and some have been slightly rounded 
during deposition. These pyroxene phenoclasts often weather out of the rock 
leaving excellent molds showing crystal faces. Locally the ash flow tuff 
becomes medium grained with angular clasts of varying composition. The rubbly 
weathered nature of the outcrop is such that grading of the ash flows was 
not observable in outcrop. Map unit 3b represents a lapilli tuff. It is compo- 
sitionally similar to the ash flow tuff but contains numerous to abundant 
lapilli size clasts. Some pyroxene phenoclasts were observed. This unit tends 
to weather into blocky fragments and is commonly a brown colour. Fresh surface 
is dark green to black. This unit is the dominant lithology in the southern 
portion of the claim group and may be a more proximal facies of the unit 
3a ash flow tuff. A welded tuff facies is represented as map unit 3c and 
is commonly interbedded with the unit 3a ash flow tuff. It weathers buff 
to pink and generally has good flow banding with numerous coarse clasts which 
show plastic deformation. Map unit 3d represents a Plinian Air Fall tuff. 
This unit is very localized in its distribution. It weathers dark brown and 
is dark green on fresh surface with a mottled appearance. The rock has abundant 
pyroxene phenoclasts to 5 mm and numerous mixed clasts of wall rock from 
1 mm to 10 cm. The matrix is fine to medium grained ash tuff that is variously 



graded, usually fining upwards. Some of the larger clasts show some rounding 
and some are streamlined, i.e. volcanic bombs. Some of the large clasts (bombs) 
warp the underlying beds of finer ash tuff. A zone of hydrothermally altered, 
brecciated and silicified ash flow tuff is represented as map unit 3e. The 
zone has limonite and clay alteration, is strongly brecciated and cut by 
veins and veinlets of microcrystalline and chalcedonic quartz. Rare basement 
rock fragments occur as breccia fragments in some places. The dominant altera- 
tion mineral is kaolin, locally to 40% of the rock. The zone is up to 2 metres 
wide and was traced for a strike length of about 100 metres. The zone becomes 
overburden covered at both ends. Field descriptions of all samples collected 
are included in this report as Appendix A. Details of the geology and sampling 
of the Rubble Zone are shown on the 1:1000 scale map, Rubble Zone. 

(b) Geophysical Survey Results 

An electromagnetic survey was carried out over all of the grid lines on the 
property. The survey was completed utilizing a Crone "Radem" VLF EM receiver. 
Total field strength and dip angles were recorded. The recorded data was 
plotted as profiles and is shown on the 1:5000 scale electromagnetic survey 
plans (sheets 1 & 2). 

Several zones of variable strength conductivity were found to occur in the 
northern and central portions of the claim group. No conductivity was found 
to occur in the southern portion of the property. Some of the conductivity 
occurs coincidental with the hydrothermal alteration zones, i.e. Rainbow 
Zone and Rubble Zone on the property. No bedrock cause of the conductivity 
was observed in the field. Instrument specifications are included as Appendix B. 

(c) Geochemcial Survey Results 

Gas chromatography surveys were carried out over the areas of hydrothermal 
alteration at the Rainbow Zone and the Rubble Zone. These surveys provide 
a measurement of the production of CS , SO2, COS and CO from the soil and 

2 
rock underlying the collection site. $he results of this survey are plotted 
as profiles on the.l:2000 scale Gas Chromatography Survey, figures 2, 3 and 
4. The results of this survey do not appear to correlate with any known anoma- 
lous bedrock or soil feature. The analytical data is included as Appendix C. 

A total of forty four rock samples was submitted for analysis by the ICP method 
and AA method for gold and mercury. Some of the rocks from the Rainbow Zone and 
the Rubble Zone are anomalous in mercury and arsenic and in a few places on the 
Rainbow Zone are anomalous in gold. The results of these analyses are plotted 
for Au, Ag, Hg, As, Cu and Pb on the 1:5000 scale Rock Sample Assays plan. 
Analytical values for all other elements analyzed are included in Appendix D, 
Analytical Results. 

X-RAY DIFFRACTION STUDY 

X-ray diffraction studies were carried out on three samples of altered rock 
from the Rainbow Zone and one sample from the Rubble Zone. These studies 
identified kaolinite as the major alteration mineral in both of these zones. 









The detailed results of this study are shown on the laboratory report in 
Appentli x E. 

Fluid inclusion studies were carried out on three samples from the Rainbow 
Zone and on one sanple from the Rubble Zone. The objective of the study was 
to characterize the environment of vein formation in these two hydrothermal 
alteration zones. The results of the study indicate that the fluid inclusions 

0 
and quarfz veins formed at low temperature (less than 200 C) and are typical 
of those found in epithermal ore deposits. The details of this fluid inclusion 
study are included as Appendix F. 

CONCLUSIONS AND RECOMMENDATIONS 

The 1983 field program was able to define the distribution of the various 
rock types which occur on the RAIN claims. Two zones of hydrothermal (epi- 
thermal) alteration were defined, although the reported Panther zone of hydro- 
thc.rma1 alteration was not located. The VLF EM survey has defined several 
zones of variable strength conductivity, portions of which are coincident 
with known zones of hydrothermal alteration. No field evidence which could 
directly explain the cause of the conductivity was observed, however the 
high clay content (up to 40% kaolin) of the alteration zones may be a factor. 

The high proportion of kaolin as the major alteration mineral was confirmed 
by X-ray diffraction analysis. The fluid inclusion study indicates a formation 

0 
temperature of the chalcedonic quartz veins to be less than 200 C. Field 
observation of the brecciation of the host rocks, the banded nature of the 
chalcedonic quartz veins in conjunction wiLh the abundant kaolin and low 
temperature of formation, strongly indicate that the Rainbow and Rubble zones 
are upper portions of epithermal vein systems. These characteristics are 
compatable with that portion of the l'Buchannn Model" which woiild be located 
stratigraphically above any zone of precious metal deposition in the vein system. 

Although the Rainbow and Rubble zones are similar in the nature of their 
formation, no evidence was observed which could indicate they are the result 
of the same event in time. No specific time frame can be assigned to either 
event other than they post date the host rocks. 

Geochemically the rocks 01 the Rainbow and Rubble Zones are variously and 
sporadically anomalous in arsenic, mercury, antimonj- and on the Rainbow Zone 
there are some anomalous gold values up to 75 ppb. 

The Rainbow and Rubble Zones represent the upper portions of epithermal vein 
systems and are anomalous in the precious metal pathfinder elements (PIUS 
gold at the Rainbow Zone). When the model for epithermal precious metal deposits 
according to Bucharian et a1 is applied to the Rninboxi and Rubble Zones, then 
the prospects of a preciou~ mntal occurrence at depths of 200-300 metres helow 
surface are a rcasondble expectailon. 



F u r t h c r  e x p l o r a t i o n  t o  e v a l u a t e  t h e  economic  p o t e n t i a l  of t h e  Rainbow and 
Rubble  z o n e s  s h o u l d  be c a r r i e d  o u t .  A s  t h e  anomalous  c p i t h e r r n a l  env i ronmen t  
h a s  been  c lc f ined  t h e  n e x t  p h a s e  o f  e x p l o r a t i o n  would have  t o  i n v o l v e  t e s t i n g  
of  t h e  l ower  l e v e l s  of  t h e  e p i t h e r m a l  s y s t e m ,  t o  d e t e r m i n e  i f  any  economic 
p r e c i o u s  m e t a l s  do o c c u r .  

F u r t h e r  d e t a i l e d  p r o s p e c t i n g  of t h e  p r o p e r t y  s h o u l d  a l s o  be c a r r i e d  o u t  t o  
l o c a t e  a n y  o t h e r  e p i t h e r m a l  o c c u r r e n c e s  wh ich  may b e  l o c a t e d  on t h e  p r o p e r t y .  
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APPENDIX "A" 

F i e l d  Descriptions 



T R A V E R S E  N U M B E R  a 
N.T. S .  115-1-5. 12 

PROJECT RAIN Claims GEOLOGIST 

AREA Mt. Pitts DATE 

S A M P L E  S A M P L E  T Y P E  S A M P L E  

N U M B E R  - R X S X - L E N G T H ,  /a"2 
S t r e a m  Grab ,  W I D T H ,  

' O C k '  / 5111, C h i p ,  Ta lus A R E A  U.T. M. 
Soi l  Chonnel Grid Co-Or 

Stop ill 
I 

Rock type ,  l i thology,  chorocter of soil, s t r e a m  s i l t ,  etc.  I 1 1 1 1  I 1 -. . 
Formation 
Mineral izat ion,  e tc .  

Hvdrothermal alteration zone. Brecciated 
te with with chalcedony veins and open 

1 I I 

1 

I I I I 1 1 I I I I I I 
785s 3 1 50 / Rock 1 Grab / Altered granite rubble in Trench Al, weakly I 2 1  7 119 

! I 825E brecciated (fractured) with some chalcedony I 
I 

I veins TO 1.5 cm. I 
I I I I I I 

I I 

varying from argillic to buff clay masses. 1 

RX 28921 Rock 1 Grab 785s Trench rubble. Very weakly altered to fresh 5 10.1 7 1 301 2 1 6 ] 15 
I 

725E granite. Quartz veins are late stage segre- I 
I I 1 gation veins from the granite. No chalce- i 1 

*ITed - i I 

I 

Some large masses (veins) to 2 m wide near 
east side of zone are banded indicating pul- 
ses of chalcedonic deposition, 

1 space f l u s .  Chalcedony _ U s  vary from , . 
irre~ular boxwork veinlets of 1-2 mn to 

s to 5 cm th~ck. The Drlmarv 

I 

I I 

, I 

1 
I 

I I 
1 

quartz grains of the granite are intact but 

1 1 the feldspar have all undergone alteration 



RAIN Claims I T R A V E R S E  N U M B E R  Trench I PROJECT G E O L O G I S T ( S  mans on'^^ 

S A M P L E  

N U M B E R  

S A M P L E  T Y P E  S A M P L E  

. - RX - S X L E N G T H ,  

R o c k ,  Strcorn Grob,  W I D T H ,  

Talus Si l t ,  Chip ,  A R E A  

115-1-5, 12 AREA Mt. P i t t s  DATE Ju lv  27. 1987 

I Soi l  1 Channel 

BX 28923 ~ a l u s j  Grab 

I i I 

I l R X  28924 Rock i I Grab 
I 

I 

3 X  28925 1 Rock Grab 
I 

I Grab I 

1 I 1 

RX 28927 1 Rock I Grab 
I I 

1RX 28928 i Rock / I I 

U.T. hi. 

Grid Co-Or 
785s 
625E 

S A M P L E  DESCRIPT ION I RESULTS ( p p m .  / % / o r .  p e r  t o n )  
Rock type ,  l i thology,  chorocter o f  soil, s t r e a m  s i l t  , e t c .  I I 1 1 1 
Formation 
Minerolizotion. e tc .  

- - - 

T r e d  r u b b l e  includes v u r t z  and . . 
metamorphic d i r t y  q u a r t z i t e  and weakly 
a l t e r e d  and f r e s h  g r a n i t e  r u b b l e .  The v e i n  
q u a r t z  a p p e a r s  t o  b e  a s s o c i a t e d  w i t h  t h e  
a u a r t z i t e .  

I I I 

Larne  b o u l d e r s  & t r e n c h  r u b b l e ,  Modera te lv  3 18 
a l t e r e d    ran it-d v ~ i n l  p t s  of 

I P P & ~ V .  1 
I 

a1 ~ P Y P ~  u  rani t~ w i  th 5 b . 2  89 180 2 1 3 110 
v e i n s  t o  2 c m A  i r r e g u l a r t s  nf r h a l - .  

-- 

-v~red. (Se-a1 
p u l s e s  of d e p o s i t i o n ? ) .  

I n t r u s i v e .  S v e n i t i c  g r a n i t e .  Medium-nrainec 
e q u i n r a n u l a r  mass ive  l o c a l l y  qfiite wea thered  
and crumbly.  



NT.S .  115-1-5, 12 Mt. Pitts 

M~nero l i za t~on ,  e tc .  

veins & veinlets. 

I 

RX 28930 Rock Grab 190s Strongly altered and brecciated intrusive 5 0.5 16.0 , 30 2 2 , 1 8  

I F P ~  s e h  I 070E with network of chalcedony veinlets. I 1 1  

1 I 
/ RX 2893 

, 
1 Rock Grab 190s Chalcedonic auartzvein several cm thick in 5 0.1 2 51 2 3 , 5  

r,l Sp.mppr  010E I fracture in intrusive. Intrusive is not I i 
1 

I 
altered. This veining may be late stage I i 

! segregation veins during intrusive emplace- 1 
I , ment. I I 

1 i 
RX 28932 Rock Grab 120s I Massive slightly crvsfallinea- 1.7; th - -  1 2 1  4 

I 

I 

080E F'ls e;lmeer chalcedony veinlets. May be separate dif- I 
I 

-- 

ferent temperature phases of the epithermal 
event or may be chalcedony veinlets in older 1 

-----+--:~ 
segre~ation auartz vein. 

RX 28933 Rock I Grab 420s I renrh # 4 -  k 
W r . 1 ~  ~ l t - e d  hrrrr- 5 I n 1  : 18 100 7 u 2  

260E granite. rare chalcedonv. 
i 

I 

I 
1 

i 
1 

RX 28934 I 5 b.1 7 7 0 7 1  4 1 4  Rock Grab 

i 
RX 28935 1- Trpnrhiiii.;llc~pdprlnite, rha- 7 . 8  i ? ? L  7Lno ?h  1 ? ! I 19 Grab 420s 

v- 
t 

-- - -- 

1 I 1 
RX 28936 Rock , Grab 420s / Trench 114. basement rock quartz - mica 

4 50~. c - 
I I 

I 
, t--------------- - - 



1 -  i SAMPLE 

1 NUMBER 

T R A V E R S E  NUMBER PROJECT R m s  GEOLOGIST(  s ) I4anson/~u7oli 
I 
1 N T S .  115-1-5. 12 AREA Mt. Pitts DATE Julv 29, 1983 

\ 

Soil Channel Grid CO-orb. 

dock Grab 5258 Trench #3. brecciated and altered vranite. 5 0.2 53 7 0 2 7 7 
440E chalcedony veins & iasper veinlets. 

I I I I I 1 I I l l  I I 

Rock ! Grab 525s Trench # 3 .  breccia with basement clasts and 5 /0.2 124 110 2 6 24 
395E chalcedonic cement. 

I I 1 I 1 I 
I I I 

Rock Grab 5253 Trench #3. brecciated and altered granite 5 0.3 266 401 8 3 U 
350E with chalcedony cement. i 

I I 

Trench #2, intensely altered granite with 

Grah 650s Outcrop 25 m south of Trench # 3 .  Banded 75 0 . 1  b43 10) 7 2 1 4  
360E chalcedony fro m 1 m 3 mass of open space I 1 

filled bv chalcedonv. i I i 

I 
I 

I I I I I I I 1 I I i 
I I 1 I 

Rock Grab 6258 Trench 112. Massive chalcedony with frs~ment5 5 10.1 23 140 2 2 11 
420E of altered ~ranite as inclusions. 

i I I I I 
1 I I I 

Rock Grab 625s Trench #2. Altered granite with large - 53.1 10 70 4 4 119 
+ 

675E 1-2 m' open spaces filled by massive vaeuely 
I banded chalcedony. i 

I I I I I 

-- 
Rock / Grab 1950s Basalt. Dark ~ r e m  f-d - ~round mass 5 3.1 5 1  301 2 1 2 G  9 

with phenocrvsts af olivene and ~vroxenite 



* 

T R A V E R S E  NUMBER PROJECT G E O L O G I S T ( S )  Man~on/Rupoli 

1 NUMBER 

N.T.S. 

Minerolirotion, etc.  
S o i l  Channel {rid CO-ord. 

Rock Grab 2015s Ash flow tuff. dark gray, weathers pinkish 5'0.1) 2 5 2 40 5 
4 50W 1 to purple.. Clastic texture with clasts 

/ 1-2 mm of various rock and mineral grains. 
I I 

I I 1 I 1 I 

Rock i Grab 2250s Tuff coarsely clastic. an~ula-r clasts. 5 0.1 6 / 40 2 58 f i 7  
215N Limonitically altered possibly due to i 

1 evithermal zone at 745W. I 

I 
I I 

I I I I I I 

BLCk ! Grab Tuff. Ash flow tu ff altered and bleached. 5 0 ~ 1 1 1  1001 3 57 1 17 -- 
L L r  ~2.avr; ~robab1.v domiate. Wnl.1 r ~ c k  on the + 

I f [ I east wall of breccia epithermal zone 2-3 m I ! l - - - - + - b  i 
, ' 

I I 

Rock Grab . 22503 Tuff. Limonitically altered ash flow tuff. 50.1!17 30 2 130 21 

225W Forms_. o u t w a r d n  ~ h a s e  from the I 
I I 

o f 3  -2299'7 - 
i I t I 

I 1 I I I I I 

Rock ' ' Grab 1 2250s Brecciated and clay altered tuff within sili- 5 0.1 142 ! 100 5 / 84 15 
1 240W eplthermal zone. I 

I 

I I 1 
I 

I 
I I 

1 - - - - I  ----4 -- --- - - - -- -- -- - -- 



T R A V E R S E  N U M B E R  PROJECT R A I N  Claims 

. Talus 
S o i l  Channel 

~ 

R X  78951  R n r k  Grab 

! 
R.X 28953 Rock 1 Grab 

i 

RX 28954 / Rock 1 / Grab 
I 

--ffjzr RX 28955 Rock 

RX 28956 Rock Grab- 

A R E A  I U.T.M\ I Minerol irot ion,  e t c .  

b r i d  CO-orb.  
22503 S i l i c i f i e d  b r e c c i a .  Q u a r t z  f r h a l  r p d n n y  

240W w i t h  b r e c c i a t e d  c l a s t s  of t u f f  and i n  some 
p l a c e s  s m a l l  f ragments  t h a t  may b e  basement 

I 

] ) r o c k .  

2800s T u f f .  Welded t u f f  w i t h  graded t e x t u r e  and 
320E f l o w  band ing ,  a i r  f a l l  t u f f .  Bleached 

c h a l k y  w h i t e ,  mav b e  degassed-COD of a s h  
! f a l l .  Found i n  t a l u s  o v e r  25 x 2 5  m a r e a .  

- - 

2650s Ash f l o w  t u f f  w i t h  abundant  c o a r s e  c l a s t s  
500E t o  1 cm. 

I 
I 

2650s / Ash f l o w  t u f f  medium g r a i n e d  c l a s t s  and 
500E 1 r a r e  c o a r s e  c l a s t  i n  f i n e  a s h  m a t r i x .  

t 
I 

2650s Ash f l o w  t u f f ,  f i n e - g r a i n e d  minor c l a s t s .  
500E vague f low b a n a g .  

I 
I 

3 6 5 0 s  alr f a  t u f f .  Ash t& m a t r i x  w i t ?  
500E ~ h e n o c l a s t s  o f  ~ v r a x e n e  t o  5 mm and mixed 

c l a s t s  1 mm t o  1 0  cm. Outcrop i s  v a r i o u s l y  
graded u s u a l l y  f i n i n g  upwards. Some of t h e  

I 

I I beds .  
I 

RESULTS (p.pm. / %  / o r .  p a r  ton)  

I 1 C 



TRAVERSE NUMBER 

Mineraiizot~on, e t c .  

4 

8 

5 

j 
I 

I 
RX 28960 1 Rock - 

1 

1 1 1 T h i s  i s  t h e  most common f a c i e s  of t h e  a s h  
f f l o w  t u f f s .  f/+-t+++- 

RX 28961 

RX 28962 

Grab . 

Grab 

- 

Grab 

Rock 

Rock 

! 
- i l  

6 
I 

I 
I 

1 ! 

1 1 I ! I 
t 

1 I 

- - - 
t- 

P 

1 

- -- - 4 -id- ' --- i ? -  - 

250W I w i t h  l a r p e  f ragments  t h a t  l o o k  l i k e  c h e r t .  
1 May b e  a d i f f e r e n t  phase of t h e  s i l i c i f i -  

e d 5 
1 

23.50s 
2 5 O W  

< 

I 
2 7  50s Along same zone.  U n a l t e r e d  cha lcedonv  zone ' F 4  I 

I 

0.2 

5 
I 

1 
1 , c a t  i o n .  

Same zone.  Chalcedony cemented c l a s t s  of 
a s h  f low t u f f ?  

5 

33 

9 
[ 

51 21 11 

0.21 1 2  1 6 4  2 

0.11 5 i l  130 3 
I 

I 

- 

1 3  



PROJECT R A I N  .Claims T R A V E R S E  N U M B E R  GEOLOGIST(S)  G. SO-&sen 

N.T.S. 115-1-5, 12 A R E A  M t .  P i t t s  DATE August 4 ,  1983 

1 .  I Soi l  Chonnel 

GS-1-1 1 
I 1 

S A M P L E  DESCRIPT ION I RESULTS (p.pm. / '10 / o r .  p e r  ton)  

Rock type,  l i thology, character of soil, s t ream si l t ,  etc.  I I t 
Formation I l l I l  1 1 
Mineralization, e tc .  I I I I I  I 
Ash f low t u f f  - d a r k  g r a y  - f i n e - g r a i n e d  I t I 
m a t r i x ,  p h e n o c r y s t s  o f  pyroxene t o  2  mm I 

about  20% o f  t h e  u n i t  - w e a t h e r s  d a r k  g r a y  I 1 1. 
I ' I t o  brown - p i t t e d s u r f a c e  - sample  from 

f r o s t  heave p i t  abou t  2  m x 2  m.  1 - I 
1 

a r e a  - vlduaj, c r y s t a l s  t o  1 cm. ~ o u ~ d - 1  I 

e r s  wea ther  g r a y  t o  brown p i t t e d  s u r f a c e .  1 
Appear t o  occupy t h e  r i d z ~ t - ~ X E  of  camp. 1 
2- ,- comprised o f  S L a k i i i n d  an~u1-a  

b l o c k s  t o  1 m - m i x t u r e  of l a p i l l i  t u f f  and 
a s h  t u f f  . -- 

I I 1 t- 
L i g h t  t o  d a r k  bown. Minor e l a s t i c s  t o  3 mm I ._j 
- mass ive  i n  appearance  - small o u t c r o ~  
l o o s e  subrounded b o u l d e r s  t o  1 m - poor  I 
o u t c r o p  r e a l l y !  Weathered l a p i l l i  t u f f ?  I 1 



1 T R A V E R S E  N U M B E R  G S - 2  PROJECT, 
1 N.T.S.  115-1-5, 12 A R E A  - 

R A I N  C l h  GEOLOGIST(S)  C. S o r ~ n s ~ n  

M t .  P i t t s  o~~~ August 5 ,  1983 

SAMPLE D E S C R I P T I O N  RESULTS (p.pm. / O/O / o r .  per ton) 
Rock type ,  l i t h o l o g y ,  character of soil,  streom si l t  , e t c .  1 1 1 i I I I 
Formotion I I l i l  I 1 
Minerolizotion, etc.  I I I I  I 
Dark g r a y  - black mass ive  t e x t u r e  - weather:  1 

_ d a r k a t o k  - r u h h l ~ p p e a x m r ~  - 
- p o ~ ~ i b l v  s o m e t y p e  o f  f low - b o u l d e r s  i n  -..-.- 

s m a l l  s o u t h  t r e n d i n g  r i d g e - b o u l d e r s  t o  . 5  m{ I 

I I i i 

+ ~ s l i l  ts ~n 1 1 ~ w d  e b o w s  
rounded. Pvroxene r i c h ?  Phase o f  tuff? I 
I n  hand l e n s ,  sample  a p p e a r s  more s i l i c e o u s )  1 

1 

I 
t h a n  a t  f i r s t  g l a n c e .  F ine-gra ined  t o  I I I I 

I 

a p h a n i t i c .  i I 
! 



N.T.S.&5 - 1 - 5 .  1 2  LAT . 
LONG. 

GRID CO-0RL)S. - N/S 9505 

- E/W 850E 

SAMPLE LOCATION DESCRIPTION ( i e .  c r e e k  
name, road  name, s i g n s ,  c u l v e r t  o r  p o s t  
m a r k e r s ,  e t c  . ) 

% MAGNETITE % SAND % HEAVY MINERALS 

/ WEIGHT OF FINAL, SAEPLE 

/ ADDITIONAL OBSERVATIONS ( i e .  m i n e r a l s  
n t i f i e d ,  c o l o u r ,  e t c  .) 

HEAVY MINERAL SAMPLE FOR!-1 

STREAM DIMENSIONS - WIDTH 1 m 

- DEPTH 10-15 cm 

DIRECTION OF FLOW NE 

STREAM VELOCITY (ie. f a s t ,  medium, s low) 

h W  

GRADIENT M&ra t~ 

AREA OF CATCHXENT BASIN ( i e .  s q u a r e  km) 

1-2 ~ n "  

STREAM CATEGORY ( i e .  main,  main t r i b u t -  
a r y ,  s e c o n d a r y  t r i b u t a r y )  

M& t r w r v  

POSTION OF SAMPLE IN STREAM 

Active zone ( p o i n t  b a r )  

DISTANCE UPSTREAM FROM ACCESS 

DESCRIBE STREAM BED ( , i e .  w e t ,  d r y ,  
g r a v e l ,  swamp, e t c . )  

Boulders  and g r a v e l  

OVERALL RATING OF STREAM ( i e .  e x c e l l e n t ,  
good, modera te ,  f a i r ,  poor )  

SAMPLE PREPARATION 

DRY SIEVE 

WET SIEVE - AT SITE 
-ATWHEEL x 

WEIGHT OF SAMPLE 8-10 Kgc 

SAYPLE COMPOSITION 

% SILT, CLAY 5~ 

SMPLE COLLECTION 

EASY x 
MODERATE 

DIFFICULT 

ShMPLE QUALITY 

EXCELLENT 

GOOD X 

MODERATE 

FAIR 

POOR 

ADDITIONAL CO>PIEhTS 



SAMPLE NUMBL-. SX 70562 

I LONG. 

GRID CO-ORDS. - K/S 910s 
I 
I - EIW 8 0 0 ~  

I SAMPLE LOCATION DESCRIPTION ( i e .  c r e e k  
I i name, road  name, s i g n s ,  c u l v e r t  o r  p o s t  

m r k e r s ,  e t c .  ) 

% MCNETITE % SAND % HEAVY XINEMLS 

f 

/ WEIGHT OF FINAL SIL\PLE 

I ADDITIOKAL OBSERVATIONS ( i e .  minerals 
n t i f i e d ,  c o l o u r ,  e t c . )  

HEAVY MINEPIL SAMPLE FOIGY. 

STREAM DIMENSIONS - WIDTH 1 m 

- DEPTH - r m 

DIRECTION OF FLOW North  

STREAM VELOCITY ( i e .  f a s t ,  medium, s low) 

Medium 

GRADIEXT MQderate 

AREA OF CATCHMEKT BASIN ( i e .  s q u a r e  km) 

STREAM CATEGORY ( i e .  main,  main t r i b u t -  
a r y ,  s e c o n d a r y  t r i b u t a r y )  

Main t r i b u t a r y  

POSTION OF S W L E  I N  STREAH 

A c t i v e  zone 

DISTANCE UPSTREAM FROM ACCESS 

DESCRIBE STREAM BED ( i e .  w e t ,  d r y ,  
g r a v e l ,  swamp, e t c  .) 

Grave l  -I- b o u l d e r s  

OVERALL RATIEG OF STREhhf (ie. e x c e l l e n t ,  
good, modera te ,  f a i r ,  poor )  

Good 

SANPLE PREPAMTION 

DRY SIEVE 

GET S I E V E  - AT S I T E  

- AT k31EEL x 
WEIGHT OF SAMPLE - -, hc -- 

- 

SAMPLE CONPOSITION 

% ORGANIC 0% 

% S I L T ,  CLAY 5% 

SAMPLE COLLECTION 

EASY 

MODERATE X 

DIFFICULT 

SAMPLE QUALITY 

EXCELLENT 

GOOD X 

FAIR 

POOR 

ADi3ITIONAL COFPIENTS 



APPENDIX I3 

VLF Receiver Instrument Specifications 



- - <---:::.- -) CRONE GEOPHYSICS LIMITED 
, , <  . . * . . \  

.i . -. . . 3607 WOLFEDALE ROAD, 

\.-- - MISSISSAUGA, ONTARIO, 

I CANADA. 
1 

I Phone: 270-0096 
i - 

r FIELD STRENGTH meter  

I I- BATTERY tes t  and "STEADY" 
ar "KEYED" signal swiiches  

I I I -- INCLINOMETER 

FIELD STRENGTH range  switch 

VO1.UME CONTROL 
ON-OFF switch 

STATION SELECTOR switch 

BATTERY COMPARTMENT 
(inside) 

CONDUCTOR DIRECTION ARROW 
L - - SPEAKER 

This is a rugged, simple to opcrate, ONE hlAN El\l unit. It cat1 b: used \{ii!;out line cutting and is thus 
ideally suitcd for GROUND LQCRTION OF AIRBORNE COSDUCTORS and the CHECKING OUT OF 
hlISEl1AL SHOWINGS. This inrtruntent utilizes highcr than normal Ehl fieqt~cncics and is capable of dstcctil)~ 
I)ISSE.\I INATED SULI'III 111; DEI'OSII'S nnd S>?.AI-L SU 1,PiIIDE BOI31ES I t  xct i i  atcly isolatcs R,',SDE-D 
( ' O S I ~ L J C ~ O R S  and opciates through arcas of HIGH HYDRO h'OlSE. Thc lncthod is capnblc of ciccP 
pci~cirntio;~ ::ut due to tltc high frequsncy uscd iir pcncti;itio:~ is limitcd in a r a s  of clay 2nd co~~dvctivc o k c l b ~ ~ r d c n .  

Tlic DIP ANGLE measurcmcnt dctccts a coltductor from a con5idcr:iblc d i smce  and is used yriin.iril\ 
for 1oc:iiing conductors. TItc FIELD SIXENG'TH me:iiurclilsnt is used to dcfine thc shape and ~ t l i l u d ~  of <-- 
conductor. 

<.- r / -  - . : - .  - 



- .  
* _ 

- 

SPECIFICIZTIONS 

SOIII-CC' of I ' r i r i~ ; !~~ Ficld: .VIA? Cominunication Stations 12 to 24 KHz 
- 

.'\'urnbtr of Stations: 7 switch selectable 

St;itions I\\:tiI;ible: The seven standard stations are Cutler, hbine,  17.8; Seattle, \Ira5hington, 
1 s.6; Collinc, Colorado, 20 0; Annapolis, Md., 21.4; Panama, 24.0; finwaii, 23.4; England, 16.0. Alternative 
s~:itions \shich may be subslitutcd are: Gorki, Russia, 17.1; Japan, 17.4; England, 19.6; Australia, NWC, - . 22.3 KHz. 

- 
Chech t11nf Station is Trarmnitting: Audible signal from speeker. - 

- - - .  
P:irarnclr.rs h k a v ~ r c d  and >!cans: 

( I )  Dlf' ANGLE in degrees, from the horizontal of the magnetic component of the VLF field. Detccted by 
n~inimum on thc field strcngth me:er and lead irom m inclinometer with a range of G O 0  and ah accuracy of 2% ". 

. . 
(1) Field Strength (total or  horizontal component) of the magnetic component of the VLF field. ~eas ; r ed  
as a per cent of normal field strength established at a base station. Accuracy -t2% dependent on signal. Meter 
has two ranges: 0 -- 300% and 0 - 600%. Switch for "keyed" or "F.S." (stezdy) signal. . - - .  - - _ -  _ _ . . - _- . . 
( 3 )  Out of Phase cornponeht of the n~agrietic field, pcrpcndicular in dire&ion to the resultant field, measured 
\\ithoot sign, as a per cent of normal field strength. This is the rniniinum reading of the . .  Field - Strength meter 
obtained bhen measuring the dip angle. Accuracy 2 2 % .  

- - 
- - ,  

Opcwting Tcmperafure Rmge: -20" to +-110" F. - - 

L)inicrisions and \','eight: 3.5" X 7.5" X 10.5" - 6 Ib. 

Shipping: Foam lined wooden case - shipping wt. - 15 lb. 
- .  - .  c- 

flattcrier: 2 of 9 volt: Eveready 21 6, Burgess 2U6, hlallory M-1604 

Average life expectancy --- 3 weeks to 3 months dependent on amount 
of usage. - ,  .. _ - - - - -  - 

-0 

- .  . .  _ _ - .  -. - -  
- - 

Units A vai/ab/e on a Rental or Purchase Basis. - - - - 
., .- . - .  - - .  

Coniracf Services Available for Field Surveys. . . -. . .  . . 

. . - 
- 

- .  . . - - - .  



APPENDIX C 

Gas Chromatography Analytical Methods and 

Results and Site Descriptions 



The gas chromatography results as reported by Exploration Research Laboratories 
are in thc following terms: 

Total micrograms of gas per 200 miligrams of sorbent 
material contained in each bottle over the 
entire collection time. 

As the collection time for any given survey can vary from 14 days to more 
than 30 days the values were standardized to micrograms of gas in 1 gram 
of sorbent material per day. The standardized values have been used to produce 
the profiles presented in this report. 

Example : 

Lab Report = 1.10 micrograms of gas1200 miligrams of sorbent material 

Survey time : 20 days 

Therefore = 27.5 rni~rograms/~ram/day 



EXPLORATION RESEARCH LABORATORIES 
"Specialists in Vapor  Phase Gcochernistry" 

ANALYTICAL LAB: FIELD OFFICE: 
.- 

MIDECO Corvsllts Mail Center Box 200 
420 Chipeta Way, Suite 280 131 North West 4th St. 
Salt Lake City, Utah 84108 Corval l~s, Oregon 97330 
801-582-31 36 800-453-0090 503-753.4078 

0 4  Jan  0 4  

M r .  Ed Debicki 
Canadian Nickel  LTD. 
P.O. Box 12134 
808 Nelson S t r e e t  
Vancouver, B.C. V ~ Z $  

Dear I&. Debicki :  

A s  you reques ted  i n  o u r  te lephone  c o n v e r s a t i o n  o f  
03 Jan 8 4 ,  I a m  enc los ing  t h e  procedure we u s e  t o  desorb  
t h e  gas  t r a p p i n g  v i a l s .  

I a m  a l s o  e n c l o s i n g  t h r e e  c o p i e s  of our  most r e c e n t  
brochures f o r  Exp lo ra t ion  Research L a b o r a t o r i e s  f o r  your 
pe rusa l .  

Thank you for  your i n t e r e s t  i n  ERL and t h e  techniques  
we a r e  developing .  

R e s p e c t f u l l y ,  

David N. Osborne 
Labora tory  D i r e c t o r  
Trace Ana lys i s  Divis ion  



~ a n a d i a n  Nickel. 
Page 2 

The g a s  t r a p p i n g  b o t t l e s  a r e  p l a c e d  i n t o  a n  a l u -  
minum b l o c k  h e a t e d  t o  175OC f o r  5 minu te s .  A g a s - t i g h t  
s y r i n g e  w i t h  a s topcock  i s  used t o  wi thdras .~  a 0.2 c c  
sample of t h e  headspace g a s e s .  The sample i s  i n j e c t e d  
i n t o  a Hewlett-Packard 5880 Gas Chromatograph. The 
g a s e s  are s e p a r a t e d  on a 6 '  l ong  2 mrn i . d .  column of 
1% SPlOOO on Carbopak B (Supe lco  I n c .  ) . The e f f l u e n t  
o f  t h e  GC column i s  s p l i t  ( 6 0 : 4 0 )  t o  t h e  5 8 8 0 ' s  Flame 
I o n i z a t i o n  D e t e c t o r  ( F I D )  and t o  a Hewlett-Packard 5970 
Mass Spec t rome te r ,  r e s p e c t i v e l y .  The r e s p o n s e  of t h e  
F I D  i s  used  t o  q u a n t i t a t e  t h e  v o l a t i l e  hydrocarbon g a s e s  
of propane  and bu tane .  The m a s s  s p e c t r o m e t e r  is  t u n e d  
t o  mon i to r  masses o f  ca rbon  d i o x i d e  ( C O z ) ,  ca rbon  di- 
s u l f i d e  (CS2) , c a r b o n y l  s u l f i d e  (COS) , s u l f u r  dioxide 
( S O 2 )  , and  hydrogen s u l f i d e  (H2S) . The mass s p e c t r o m e t e r  
i s  c a l i b r a t e d  w i t h  a s t a n d a r d  mix o f  gases and t h e  
amounts o f  g a s  p r e s e n t  i n  t h e  sample b o t t l e s  are cal- 
c u l a t e d  from t h e  a r e a  r e sponse  f a c t o r s .  



LABORATORY NUMBER: 

SPONSOR: 

T E S T  REQUESTED: 

I D E N T I F I C A T I O N :  

S T A R T I N G  DATE: 

COMPLETION DATE: 

R E P O R T  DATE: 

EXPLORATION R E S E A R C H  LABORATORIES 
"Specialists in Vapor Phase Geochemistry" 

ANALYTICAL LAB FIELD OFFICE - & 1 
MIDECO Corva l ! ' ~ .  F?rr.il Center Box 200 
420 C h ~ p e t a  Way, Sultc 280 131 Nor!, ;, ;t 4 t h  St 
Salt Lake Clty, Utah 84108 C . ) r ~ a l l ~ s  Oregon 97330 
801 -582-31 36 800 453 0090 5037534078 

50358 

CANADIAN N I C K E L  ' 

GC/MS A N A L Y S I S  

SAMPLES I N D I V I D U A L L Y  I D E N T I F I E D  

01 DEC 8 3  

07  DEC 83  

11 DEC 8 3  

T H E  ATTACHED TABLE SUMMARIZES 
THE T E S T  R E S U L T S  O F  T H E  I N D I V I D U A L L Y  

I D E N T I F I E D  S A M P L E S  FROM CANADIAN N I C K E L  
LABORATORY NUMBER 50358 

~ & i ? x ! J @ h  D a v i d  N .  O s b o r n e  

L a b o r a t o r y  D i r e c t o r  
T r a c e  A n a l y s i s  D i v i s i o n  



CANADIAN N I C K E L  CO. LTD. 
GC/MS ANALYSIS  

LAB # 5 0 3 5 8  
R A I N  CLAIMS YUKON 

-- +We-- - . .. 

SAMPLE CS2 s02 COS C02 



CANADIAN N I C K E L  CO. LTD.  
GC/MS A N A L Y S I S  

LAR #50358 
R A I N  C L A I M S  YUKON 

Page  3 

SAMPLE CS2 S02 COS C02 



CANADIAN NICKEL CO. LTD. 
GC/MS ANALYSIS 

LAB # 5 0 3 5 8  
RAIN CLAIMS YUKON 

Page 4 

SAMPLE CS 2 S02 COS (3“) 



GAS CIfROE1 DRAPIIY 

TRAVERSE NUMBER Trench 

N.T.S. 2 1 5 - 1 - 5 .  1 2  
PROJECT KAIN Claims GEOLOGIST[S 1 i 

A R E A  M t .  P i t t s  DATE J u l ~ 2 5 . 1 9 8 3  

SX 705011 1 Gas i 
# I 

I I 
SX 705031 --- Gas 

I 

I I 

SX 70506 I Gas I-- 

AREA U. T. M:\ 

SAMPLE DESCRIPTION f RESULTS (p.pm. / O/o /or.  p e r  ton) 
Rock type, lithology, character of soil, stream t i i t ,  e t c .  1 I 1 1 1 . 1  1 
Formotion 
Minerolizotion, etc 

.- - I 

Gas b o t t l e  p l an ted  i n  d I 1 i-stasbed s o i l  on I I 

_ n o r t h _ b a n k o f T r e n c h  ill . RQ ckfr;Jrp&q I 

weakly b r e c c i a t e d  and a l t e r e d  g r a n i t e .  ~ o m d  
I 

1 
chalcedonv v e i n l e t s  a s  b r e c c i a  space f i l l i  I I / /  i I 
inns .  some i n c l u s i o n s  of w a l l  rock .  The 1 I 1 I ! I 
h o l e  i s  dry  a t  t ime o f  p l a n t i n g .  

I I I I I 1 I 
I ! I I 

f e l d s p a r  g r a i n s .  Hole is  -.- 

B o t t l e  p l an t ed  i n  undisturbed s o i l  on n  
s i ~ ~ ~  5 m fra;n_ed --- l'i gr!. S t r o n g l y _  

b r e c c i a u L a n d  d t e r e d  p r a n i t i c  i=us ive  



GAS CHONATOG' 'IY 

* 
SAMPLE SAMPLE T Y P E  

NUMBER RX - S X 
Rock,  Stream G r a b ,  
Talus Silt, C h i p ,  

Soil C h a n n e l  

I SX 70511 1 I Gas 1 

1 SX 7052.2 I I Gas 1 

I 
I 

Gas I 

I I I I 

20 cm 1 7853 - I Planted in n o r u n f T m h  KI in undis - 1 
1 turbed ground. Rock rubble in t x w h  is un 1 - 

, non-chalcedonic and non-brecciated I I 

-- 
l y  brecciated granitic intrusive rock. 1 
----- 

I Hole is dry. kt-. 
I I I I I 

787s  A u e a t _ t o ~ m p  -of -rnassivrsJighr! y f ! -221~ m I i 
775E weathered medium-grained pink granite 

1 (syeni3;e). No breaxatum o ~ i n g .  Simp1 r . . 
e i c k e t  line which chn- ! i I I 

t i 1 tinues west (270°) from west end ofaench 1 
81. Hole is dry. 

1 I I ' 1  I I 
I I 1 I I 

30 cm 1 785s l~itto SX 70512. Boulders of granite as 
i 1 350E 

I I ?- 

- 

! 
1 i I 

1 I 

t 
c r e g d U W m  I 

ed granite. On o ld  picket line. Holq i 

I 



GAS CI-IROPL . JGXAPIIY 

T R A V E R S E  N U M B E R  Trench 'I1 
N.T. S. 1 2  

S A M P L E  S A M P L E  T Y P E  A M P L E  

NUMBER - RX S X - 
R o c k ,  S t r e a m  G r a b ,  
Talus Sl i t ,  C h i p ,  A R E  A 

So i l  Channel Depth 

I Gas 3 L c m  

SX 70520 1 Gas I 30 cm 

1 I 1 
I ! I 

SX 70521 1 ! Gas 1 30 c m  
1 I I 

I 
SX 70525 1 - Gas 1 30 cm 

PROJECT RAIN C l a i m s  GEOLOGIsT (S  M a ~ ~ s o ~ . ' R l ~ p o l i  

A R E A  N t .  P i t t s  DATE Julv L c r ,  . L IGr..2 C 

o n d y o r  f Formation 1 1 1 1 1  I I 
Mineralization, etc.  

785s - 1 D i t t o  SX 7 4 5 J 5 .  Hole is d r v .  
7 7 5 8  

I I I I t 
, --* 

785s D i t t o  SX 70515. Hole is d r y .  
250E 

I 

I 7855 1 D l t t o  ' SX 70515. Hole i s  d r y .  
I I 1 I 

785s 31it~X70-515.Hole i s  d r y .  1 1  
I 

t c lay  6L rock U p s  o f  f fSOGLuff, - I 1 ! 
I - ; h l a r k ,  minor r l a s t - i r  t ~ x t l l r ~  

I I 

22505 1 Dtxto  SX 70527. ! 
I 

400W \ 1 
1 

f i 
i I 

I I I 

I 
I 

1 
-1-- ' 1 I - -  T----' 1 4  ---L - 

t I 



GAS CHROElATOCRil 

TRAVERSE NUMBER 
I 

N T.S. 115-1-5, 12 

PROJECT R A I N  Claims GEOLOGIST( S )  S o r e ~ s e n / R u n o l i  

A R E A  Mt. P i t t s  DATE J u l y  2 6 .  1 9 8 3  



GAS CHROMAT U P H Y  

PROJECT TRAVERSE NUMBER GEOLOG, ST( S )  Sorensen/Ruvli 

N.T. S. 115-1-5, 1 2  A R E A  Mt. Pitts DATE July 2 6 ,  1983 

SAMPLE T Y P E  

NUMEJER s 5  
R o c k ,  S t reom Grob, 
Tolus Stlt, C h i p ,  

Channel 

SX 7:534 -- Gas 

I I I 
sx 70535 Gas , 

I I 

SX 70538 1 Gas 1 
I 

SAMPLE DESCR!PTION I RESULTS ( p p .  /% /or .  per ton)  
Rock t y p e ,  l i thology,  chorocter o f  soil, s t ream s i l t ,  e tc .  
F o r m o f ~ o n  1 
Mineralization, etc .  

I I I I 

2 .  S m e  unit as @ SX 7 4 5 1 k .  - -4 1 1 

Dry hole, Numerous rock fragments as at 1 

. l k y h a l e .  N 
rounded rock fragments. Same as at 
Rock fragments much smaller to 4 cm. i 

I I 

Damp - wet clay - however,-no water 
Occasi~nal small rock frapments to 5 cm - 
- same unit as P A X  70534 .  -- 



T R A V E R S E  N U M B E R  

1 Soil / Chonnel Depth 
SX 7 0 5 4 1  Gas 1 20 cn- 

Gas 20 cm 

i 

I 
X U 0 5 4 8  Gas 1 30 cm 

I  

Gas 1 
I 

I 

SX 70550 Gas I 1 30 cm 

PROJECT R A I N  Claims G E O L O G I S T ( S )  S o r e n s c n / ~ u ~ o l j  
A R E A  h l t .  P i t t s  DATE J u l v  26, 1953 

and-r / Formotion I I 
u.T.M.\/ Minerolizotion, etr 

Grid  Co-Or . 
2000s D i t t o  SX 70542. Dry h o l e .  -- I ! j / i  

1 / I I 2000s [ i iumusmino~aYY Rock f ragments  = a s h  -- i 
--i--i 

300W f low tuff minor t o  o-ccasional c las ts- to  
1 

- 
2 cm - f i n e - g r a i n e d ,  g r e e n .  Rock f r  I I 

I i t o  8 cm - c l a s t i c  t e x t u r e ,  a s h  f l o w  t u f f .  3 j 
1 Minor q u a n t i t y  i n  s o i l .  Dry h o l e .  I I 

i 
- 

20OnS I Humusand moss. Dry W e -  1 
225W 

-.L 
I I 

I I I I 
I ; I 

2000s HJUNS 1st 1 0  cm c l a y  (damp) f o l l o w i n g  20 cn. 
200W I No v i s i b l e  H20. t ! 

j 

-2900s D i t t o  SX 70548. f I i 

1 
3 1  Jf 

I t I I 1 I 
I 

2000s I T o p o f i l l  c h a i n a g e  e r r o r ,  d i s t a n c e  between 1 I , 
I 

I 
22.T2 % - - i s  much t o o  s h o r t .  Sample I 1 

p l a c e d  between t h e  two s t a t i o n s .  D i t t o  
1 SX 70550. I 

1 1  
I I 
I I 



GAS CHRO?!ATC PHY 

PROJECT R A I N  Claims GEOLOGIST(S)  ~orensen/~upoli 

AREA Mt, Pitts DATE July 26. 1983 

TRAVERSE NUMBER 

D .  r: 

SAMPLE 

NUMBER SIMP;: 

Tj'pE 
Rock, Stream Grab, 
Talus Silt ,  Chip, 

Soil  Chonnel 

SAMPLE DESCRIPTION 

Rock t y p e ,  I ~ t h o l o g y  , chorocter of soil, s t ream s ~ l t ,  etc .  
Formotion 
Mineroiization, e t c .  

2 

Bottle vlaced about 5 m east of lOOW yellow -- 
tap. Wet, s-and~ and clay and humus. KO - 
standing H 7 0 ,  however. -- 

1 Gas r - 
I I I 

20 cm f 2000s Clay - rock fragments on bank of stream I 
1 75W -- drainaxe. Possible mmaterialx~ashed_Bc.i'.~ 1 I  

I / from above. Fragments 2-3 cm in size, ash I I i 
1 flow tuff + tuff + occasional bleached tuff./ t 1 

I I I ! I i 
4 

30 cm I 2000s ! Humus - damp, hole.. - 
1 I I 

30 cm 2000s Surnerous rock fragments to 4 cm. Mixture of1 
t 

I 

I 25W bleached tuff and tuff. Drv h ~ l e ,  ! I I 
1 

1 I 1 I I I 1 

feld-s~ar (altered), white, soft, 

I 
- 

S R L L h b l ~ u n r l e r 8 q n f ;  +llff - 
f 5OE No bleached tuff a t  this hcation. 
I 



APPENDIX r) 

Rock S a m p l e  A n a l y t i c a l  R e s u l t s  







A C X  A N A L Y T I C A L  LfiBORATORIES LTD. 852 E. HASTINGS, VANCOUVER 8. C. PH: 253-3158 TELEX: 04-53124 

I C P  GEOCHEMICAL A N A L Y S I S  



A P P E N D I X  E  

X-Kay D i f f r a c t i o n  R e p o r t  



* 

INCO METALS COMPANY n A .  /;!cock 

J. Roy Gordon Research Laboratory 

November 15, 1983 

The r e s u l t s  of our XRD evaluation of the  
samples you submitted f o r  invest igat ion of 

"amount and type of c lay  minerals present" a r e  
presented i n  t h e  at tached tabu la t ion .  

RAA/ r b 

xc: J. F. Church 



S a ~ m l e  No. 

B.C. 

. , 

AND YUKON GOLD EXPLORATION . 

N , 0 , MANSON ' S SAMPLES 

CLAY MINERALOGY AS DETERMINED BY SEMI-QUANTITATIVE XRD ANALYSIS 

Location 

CLAY MINERALS 

Montrnorillcnite Sao l jn i t e  Z l l i t e  

OTHER 

Mjca Qcartz Feldspar Do! m i t e  
7 



APPENDIX F 

F l u i d  I n c l u s i o n  S t u d y  R e p o r t  



December 20, 1983  

F L U I D  I N C L U S I O S  S T U D I E S  O F  P R E C I O U S  METAL PROSPECTS 
F O R  CANADIAN N I C K E L  CO\YANY L I M I T E D  

O B J E C T I V E  OF STUDY: To c h a r a c t e r i z e  t h e  environment of  v e i n  f o r m a t i o n .  

R E S U L T S  : MIN; RX28925, f . g .  q t z  with few m a l l  Hz0 i n c s  c r o s s c u t t i n g  
q t z  w/abundant 2 phase  H 2 W C 0 2  i n c l u s i o n s  

R A I N ;  RX28932, f a g .  q t z  wi th  few s m a l l  M20 i n c s  
RAIN; RX28941, f .g .  q t z  w i t h  few s m a l l  H 2 0  i n c s  
RAIN; RX28961, f .g .  q t z  wi th  few s m a l l  Hz0 i n c s  

CONCLUSIONS:  ' The 
m i c r o c r y s t a l l i n e  t o  c r y p t o c r y s t a l l i n e  q u a r t z  and l a t e ,  clear, 
e u h e d r a l  q u a r t z  p r e s e n t  i n . a l l  o t h e r  samples  a r e  t y p i c a l l y  
found i n  ep i the rma l  o r e  d e p o s i t s .  These  q u a r t z  t e x t u r e s  
are i n d i c a t i v e  of  t e n p e r a t u r e s  of  fo rma t ion  <200°C. 

RECOmNDATIONS : F u r t h e r  f l u i d  i n c l u s i o n  work on t h e s e  samples  i s  n o t  
a d v i s a b l e ,  a s  t h e  g e n e r a l  environment o f  fo rma t ion  of  the 
p r o s p e c t s  h a s  been d e f i n e d ,  and exac t  t e m p e r a t u r e s  and 
s a l i n i t i e s  would n o t  a l t e r  t h e  g e n e r a l  c o n c l u s i o n s .  

S U B M I T T E D  TO: 

S U B M I T T E D  BY: 

Ed Debiclci 
Canadian Nicke l  Company Limited 

T. James Xeynolds 
F L U I D  I N C .  
Denver,  CO 
303-388-6583 

Ed Debicki  submi t t ed  1 9  samples  from v a r i o u s  p r e c i o u s  m e t a l  p r o s p e c t s  f o r  
s t a n d a r d  f l u i d  i n c l u s i o n  a n a l y s i s .  Doubly-polished p l a t e s  were  p r e p a r e d  w i t h o u t  
s u b j e c t i n g  t h e  samples  t o  t empera tu re s  exceeding room t empera tu re  d u r i n g  t h e  
p o l i s h i n g  p roces s .  A H .  p l a t e s  were t h e n  surveyed t o  de t e rmine  t h e  t y p e s ,  k i n d s ,  
s i z e s ,  and r e l a t i v e  ahundances of f l u i d  i n c l u s i o n s  p r e s e n t .  

Nost  of t h e  s m p l e s  c o n t a i n  v e r y  few, v e r y  s m a l l  (<1,5prn) H20 f l u i d  i n c l u s i o n s  
i n  q u a r t z  of d i f f e r e n t  v a r i e t i e s .  Tex tu re s  of q u a r t z  ( n i c r o c r y s t a l l . i n e ,  
c r y p t o c r y s t a l l i n e ,  amorphous, and d rusy )  i n  t h e s e  samples are cormon i n  t h e  
e p i t h e r m a l  environment.  Ir. i s  p r o b a b l e  (based on experience) t h a t  t h e  q u a r t z  
of ' t h e s e  samples grew from d i l u t e  f l u i d s  a t  l o w  t empera tu re s  ( < 2 0 0 ° C ) ,  b u t  this 
c o n c l u s i o n  would be v e r y  c o s t l y  t o  p rove  because of t h c  p a u c i t y  and s i z e  o i  
i n c l u s i o n s  p r e s e n t .  

One sample f r o m  t h e  Rain  p r o p e r t y  (RX 28925) c o n t a i n s  e a r l y  q u a r t z  with 
abundant  H20-CO2 i n c l u s i o n s ,  c r o s s c u t  by l a t e r  q u a r t z  w i th  few small H20 
i n c l u s i o n s .  T h i s  i s  i n d i c a t i v e  o f  q u a r t z  of v a s t l y  d i f  f e r e n f  o r i g 5 . n ~  i n  the 
sax2  p r o s p e c t ;  a f a c t  which may be impor t an t  i n  d e c i p h e r i n g  the g e o l o g i c  h i s t o r y  
and i n  unde r s t and ing  t h e  p re sence  o f  any p r e c i o u s  m e t a l  geochemical. anamol ies .  



APPENDIX G 

List  of Personnel 



Personnel cn~ploycd during the course of th;. work covered by this report. 

G. A. Sorensen 

J .  Roque 

D. Rupoli 

C. Bell 

D. Walsh (Drafting) 

19 Market Street 
Copper Cliff, Ontario 
POM 1NO 

111 Sauger 
Thompson, Manitoba 
R8N 1B5 

365 Janet Street 
Sudbury, Ontario 
P3B 2 Z 7  

Married Students Residence 
Laurentian University 
Sudbury, On~ario 

574 Patricia Drive 
Oakville, Ontario 
L6K 1M2 

Calford Street 
Naughton, Ontario 



APPENDIX H 

C e r t i f i c a t e  of Q u a l i f i . c a t i o n s  



Certificate of Qualifications - ------- 

I, WAYNE 0. MANSON, of the City of Sudbury, in the Province of Ontario, 
HEREBY CERTIFY: 

1. That I reside at 19 Narket Street, Copper Cliff, Ontario, 
POM 1NO 

2. That I am a graduate of the University of Saskatchewan, Saskatoon, 
Saskatchewan, with a degree of Bachelor of Science (Advanced) (1974). 

3. That. I am a Project Geologist with the Canadian Nickel Company Limited, 
(subsidiary of lnco Limited) of Copper Cliff, Ontario, POM 1NO. 

4. That T have practised my profession as a geologist since 1974, having 
worked in Ontario, Quebec, Saskatchewan, British Columbia, the Northwest 
Territories and the Yukon Territory. 

5. That I visted the areas discussed in this report and that the work 
described in this report was carried out under my supervision. 

6. That I am a member of the Canadian Institute of Mining and Metallurgy. 

, 1984. Dated at Copper Cliff, Ontario, this J4/ day ~ f - ~ a " ' " ~  

WAYKE 0. MANSON 



APPENDIX I 

Statement of  Expendjtures 



Statement of Expenditures, July 19 - August 9, 1983 

General 
~alarie-s & Fringes 
Personnel Expenses 
Misc. Supplies, Services & Rentals 

Geological Surveys 
Sa1;rries & Fringes 
Personne 1 Expenses 817.00 
Transportation (Helicopter & Truck) 4,802.00 
Supplies & Equipment 667.00 
Analytical Services 649.00 
Drafting Services 797.00 

Geophysical. Surveys 
Salaries & Fringes 
Personnel Expenses 
Transportation (Helicopter & Truck) 
Supplies & Equipment 
Drafting Services 

Geochemical Surveys 
Salaries & Fringes 
Personnel Expenses 
Transportation (He1 icopter & Truck) 
Supplies & Equipment 
Analytical Services 
Drafting Services 

Field Cost Sub-Total 

Overhead @ 10% of Field Cost 

Grand Total 
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