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SUMMARY 

The Pluto claims a re  located 54 km northwest of Dawson City, Y.T. and 7 
km northeast  of a gravel road t o  Clinton Creek. 

The claim group i s  underlain by a metamorphosed sequence of quar tz i tes ,  
skarn rocks and argi l laceous phyll i t e s  of Proterozoic and Paleozoic age 
intruded by three quartz-porphyry stocks.  Molybdenite mineralization 
associated with quartz and quartz + muscovite + pyri te  + f l u o r i t e  stock- 
works occur both w i t h i n  the int rusions and a l so  i n  the metasediments 
between the two southern intrusives .  Molframite occurs i n  the quartz + 
muscovite veins, mainly i n  metasediments. Other minerals, associated 
w i t h  the  mineralization include f l u o r i t e ,  apa t i t e ,  schee l i te ,  ilmenite, 
galeno-bismutite and tourmaline. Soil sampling delineated an a rea ,  
2.3 x 0.8 km, w i t h  Mo values of 5 t o  330 ppm and W values of 20 t o  260 
ppm. This area i s  coincident with the intrusive be l t  and the v i s ib le  
mineralization. 

INTRODUCTION 

The Pluto claims were acquired t o  cover molybdeni te-wol frami t e  mineral iza- 
t ion  associated w i t h  three  small quartz-feldspar porphyry plugs which 
intrude the Proterozoic and Paleozoic rocks of the Yukon group. 

Work was carried out on the claim group between June 20 and September 
13, 1979 by the following personnel: 

I.A. Paterson 35 days - 700-409 Granville S t r ee t ,  Vancouver, B . C .  V6C 1T2 
E.G. Ol fe r t  9 days - I I, 

M .  Se i f e r t  8 days - 
A. Wilkins 10 days - ,I 

D .  OIBrien 20 days - 
P. Metcalfe 25 days - ,I 

Work included 18.1 km of l i n e  cu t t ing ,  collection of 154 contour so i l  
samples and 689 a r id  so i l  samples, running a 35.1 km magnetometer survey 
and geological mapping a t  scales  of 1:2,500 and 1:5,000. 



LOCATION AND ACCESS 

The P l u t o  c la ims are  l o c a t e d  54 km northwest o f  Dawson City, Y .T. and 7  
km nor theast  o f  a  g rave l  road t o  C l i n ton  Creek (F igure  1) .  The nor thern  
boundary o f  the  c l a i m  group i s  1.5 km from t h e  Yukon R ive r  and the  
southern boundary i s  o n l y  500 m from the  haul road t o  t h e  Cassiar Creek 
open p i t  asbestos mine (now mined o u t ) .  

TOPOGRAPHY 

The topography i s  h i l l y  w i t h  a  maximum e l e v a t i o n  o f  4,400' a t  Cassiar 
Dome and i s  cha rac te r i zed  by peaks w i t h  rounded tops, and v a l l e y s  which 
a r e  narrow and steep sided. The Yukon R ive r  l i e s  a t  t h e  1,000' l e v e l .  
An u p l i f t  o f  a  mature e ros ion  sur face i n  the  La te  Pl iocene r e s u l t e d  i n  
r a p i d  downcut t ing by smal l  streams and format ion o f  deeply i n c i s e d  V-  
shaped va l l eys .  

Tree l e v e l  l i e s  between 2,800' and 3,200' depending on the  steepness 
and aspect o f  t h e  slope. Slopes fac ing  n o r t h  tend t o  be o v e r l a i n  by 
moss, permafrost  and s tun ted  spruce. South f a c i n g  slopes have on l y  
patchy permafrost  and t h e  spruce and b i r c h  t r e e s  a r e  much h igher .  

TENURE 

The f o l l o w i n g  c la ims,  w h o l l y  owned by Cominco Ltd. ,  c o n s t i t u t e  t h e  P lu to  
c l a i m  group: 

Claim 

P l u t o  1-54 
P l u t o  55-74 
P l u t o  76-68 

Taq Number Due Date 

32612 - 32665 June 18, 1980 
47610 - 47629 September 17, 1980 
74630 - 47642 September 17, 1980 

GEOLOGY 

Reqional S e t t i n q  

The P l u t o  c la ims are  l o c a t e d  southwest o f  t h e  T i n t i n a  F a u l t  i n  t h e  b e l t  
o f  h i g h l y  deformed and metamorphosed rocks known as t h e  Yukon C r y s t a l l i n e  
Terrane. I n  the  Dawson area, t h e  metamorphic rocks were subdiv ided i n t o  
f i v e  u n i t s  by Green (1972). 

U n i t  A  - i s  equ iva len t  t o  t h e  Nasina se r ies  o f  McConnell (1905) 
and i s  comprised o f  q u a r t z i t e ,  p h y l l i t e ,  l imestone and 
greenstone. 

U n i t  B - t h e  Klondike S c h i s t  o f  McConnell (1905) i s  the  main 
rock  type around Dawson C i t y  and cons is ts  main ly  o f  
qua r t z  + muscovite s c h i s t  w i t h  minor c h l o r i t e  s c h i s t .  

U n i t  C - i s  found a long t h e  Yukon R iver  between Dawson and 
F o r t y m i l e  and i s  comprised main ly  o f  greenstone and 
rocks l i t h o l o g i c a l l y  s i m i l a r  t o  A and B. 

U n i t  D  - i s  found eas t  o f  S i x t ym i le  and i s  comprised main ly  
o f  q u a r t z - f e l d s p a r - b i o t i t e  gneiss which appears t o  
have gradat iona l  contac t  w i t h  U n i t  A. 

U n i t  E - cons i s t s  o f  se rpen t i n i zed  u l t r a m a f i c  rocks and re -  
l a t e d  preenstones. 



The area i s  s t r u c t u r a l l y  complex and has undergone a t  l e a s t  two per iods 
o f  deformat ion.  The main p e r i o d  o f  deformation and reg iona l  metamorphism 
i s  considered t o  be E a r l y  t o  Middle T r i a s s i c  (Tempelman-Kluit, 1976). 
A l a t e r  deformat ion i n v o l v i n g  major  over th rus ts  may be o f  Lower Cretaceous 
age (Tempelman-Kl u i  t , 1979). 

In t h e  immediate area o f  t h e  c la ims (Map I), Un i t s  A and C form the  
count ry  rock t o  t h e  i n t r u s i v e s .  U n i t  A occurs main ly  on the  r i d g e  tops 
and c o n s i s t s  o f  g rey  p h y l l i t e s ,  qua r t z i t es ,  marble and metabasic rocks. 
This  u n i t  o v e r l i e s  U n i t  C, c o n s i s t i n q  main ly  o f  b u f f  q u a r t z i t e s  w i t h  
in terbedded c h l o r i t e  and b i o t i t e  s c h i s t s  and skarn hor izons.  The con- 
t a c t  between t h e  two u n i t s  i s  f l a t  l y i n g  and may be e i t h e r  t e c t o n i c  o r  
s t r a t i g r a p h i c .  

Two ages o f  i n t r u s i v e  rock are  present  i n  t h e  area. The o l d e r  s u i t e ,  
considered t o  be o f  Cretaceous age by Green (1972) forms p lugs up t o  9  
km i n  d iameter  c o n s i s t i n g  o f  b i o t i t e  g ranod io r i t e  o r  b i o t i t e  g r a n i t e  
l o c a l l y  con ta in ing  p o r p h y r i t i c  phases. The younger s e t  o f  i n t r u s i v e s ,  
La te  Cretaceous o r  E a r l y  T e r t i a r y  i n  age, i s  comprised o f  quar tz - fe ldspar  
porphyry, and b i o t i t e  + a u g i t e  monzonite (Map 2) .  

Metamorphic Rocks on P l u t o  Claims 

The coun t r y  rock  t o  t h e  i n t r u s i v e s  has been subdiv ided i n t o  f i v e  forma- 
t i o n s .  The f i r s t  t h r e e  fo rmat ions  belong t o  U n i t  C o f  Green (1972), 
t h e  f i f t h  fo rmat ion  belong t o  U n i t  A ,  a lso  c a l l e d  t h e  Nasina se r ies  
(Map 1). Formation 4 may a l s o  belong t o  t h e  Nasina se r ies  b u t  i n -  
s u f f i c i e n t  i n f o r m a t i o n  i s  known t o  make a  d e f i n i t e  c o r r e l a t i o n .  

Formations 1 t o  3 a r e  b e s t  exposed on the n o r t h  and west s ides  o f  P l u t o  
Creek where they fo rm a  s e r i e s  o f  c l i f f s .  Formation 1 may a l s o  occur 
on t h e  southeast f l a n k  o f  t h e  i n t r u s i v e .  The lowest  rocks i n  the  sec t i on  
(Formation 1) c o n s i s t  ma in l y  o f  b u f f  weathering q u a r t z i t e  w i t h  subs id ia ry  
que r t z  + b i r t i t e  + muscovite s c h i s t  and gneiss, green c h l o r i t e  + b i c t i t e  ' p y r i t e  * p y r r h o t i t e  s c h i s t  and quar tz  + b i o t i t e  s c h i s t .  Th is  formai 
t i o n  i s  a t  l e a s t  100 m i n  th ickness  and d ips  t o  t h e  n o r t h  a t  about 15 . 
The q u a r t z i t e s  a r e  w e l l  j o i n t e d  w i t h  j o i n t s  spaced a t  1 m  i n t e r v a l s .  

The q u a r t z i t e  grades upwards over  10 m i n t o  a  format ion charac ter ized 
by  t h e  presence o f  green and w h i t e  s t reaky  skarn rock (Formation 2 ) .  
I n t e r f o l i a t e d  w i t h  t h e  skarn a r e  b i o t i t e  - c h l o r i t e  sch i s t s ,  b i o t i t e  + 
f e l d s p a r  augen s c h i s t s ,  p y r r h o t i t e  bear ing q u a r t z i t e s  and b i o t i t e  + 
amphibole s c h i s t s .  Th is  fo rmat ion  i s  approximately 20 m t h i c k  and i t  
appears t o  lens  o u t  when t raced  t o  t h e  west. The skarn rocks conta in  
minor amounts o f  s c h e e l i t e  a long f rac tu res .  

The skarn u n i t  grades i n t o  gossanous p y r r h o t i t e  bear ing  q u a r t z i t e s  
(Formation 3) c o n t a i n i n g  in terbedded t r e m o l i t e  s c h i s t ,  quar tz  + musco- 
v i t e  + b i o t i t e  s c h i s t ,  and p u r p l i s h  quar tz  + b i o t i t e  + c h l o r i t e  + 
p y r r h o t i t e  s c h i s t .  Th is  u n i t  i s  bes t  developed on l i n e  13+50N, 7+00E 
b u t  a l s o  occurs on l i n e  9+35N, 6+00W. Minimum th ickness  i s  50 m. 



Rocks which are  p o s s i b l y  c o r r e l a t e d  w i t h  Formation 2 are  found on the  
eas tern  s i d e  o f  t h e  main qua r t z - fe ldspa r  porphyry i n t r u s i v e  and are bes t  
exposed on l i n e  7+50N, 6+50E where they  o v e r l i e  Formation 4. The main 
rock  t ype  i s  green t o  w h i t e  dense s t reaky  skarn w i t h  i n t e r c a l a t i o n s  o f  
garnet  2 magnet i te  * amphibole rock and b i o t i t e  gneiss. The format ion 
i s  approximate ly  20 t o  30 m i n  th ickness  and has g e n t l e  d i p  t o  t h e  east .  

Formation 4 i s  p o o r l y  exposed and l o c a t e d  on t h e  southeast f lank  of t h e  
main qua r t z - fe ldspa r  porphyry i n t r u s i v e .  It cons i s t s  o f  b u f f  s t reaky  
p y r r h o t i t e  bea r ing  q u a r t z i t e  w i t h  bands o f  laminated dark areen magneti te 
bea r ing  s i l t s t o n e  o r  s l a t e .  Th i s  fo rmat ion  a l s o  conta ins  i n t e r c a l a t i o n s  
o f  dense u n f o l i a t e d  magnet i te  bear ing  greenstone and t r e m o l i t e  f t a l c  
s c h i s t .  On l i n e  1+50N, 5+50E t h e  fo rmat ion  grades downwards i n t o  b u f f  
weatherina q u a r t z i t e  which may be c o r r e l a t e d  w i t h  Formation 1. Because 
o f  t h e  presence o f  magnet i te  laminae, t h i s  fo rmat ion  can be e a s i l y  t raced  
us ing  a magnetometer (Map 3) .  

Formation 5 belongs t o  t h e  Nasina s e r i e s  and i s  w e l l  exposed on the  r i d g e  
n o r t h  o f  Cass iar  Dome (Map 1). Typ ica l  Nasina rocks c o n s i s t  o f  grey t o  
b lack  qua r t z  p h y l l i t e ,  b lack  q u a r t z i t e ,  l imestone and c h l o r i t e  s c h i s t .  

The rocks i n  t h e  area have underqone a complicated and l i t t l e  understood 
h i s t o r y  o f  deformation. I t  w i l l  be s u f f i c i e n t  t o  say a t  t h i s  stage t h a t  
t h e  most impor tan t  s t r u c t u r a l  f ea tu res  on an outcrop sca le  a r e  t h e  
s c h i s t o s i t y  (S ) p a r a l l e l  t o  t h e  bedding (SO) and the  presence of t i g h t  
recumbent i s o c  1 i n a l  f o l d s  (F1) p o s s i b l y  r e l a t e d  t o  reg iona l  f o l d s  o f  
s i m i l a r  s t y l e .  I n  t h e  Nasina rocks, t h e r e  i s  evidence t h a t  S has been 
f o l d e d  by  u p r i g h t  i s o c l i n a l  f o l d s  (F2).  L a t e r  per iods  o f  f o l d i n g  a r e  
l e s s  i n t e n s i v e  and may be r e l a t e d  t o  l a t e  u p l i f t s  o r  movement on s t r i k e -  
s l i p  f a u l t s .  

The rocks i n  t h e  c l a i m  group have undergone two episodes o f  metamorphism, 
a reg iona l  phase assoc ia ted  w i t h  t h e  f i r s t  deformat ion and a contac t  meta- 
morphic phase assoc ia ted  w i t h  t h e  i n t r u s i v e s .  Regional metamorphic 
minera ls  a re  b i o t i t e ,  and muscovite i n  p e l i t i c  s c h i s t s  and ch;or i te ,  
b i o t i t e  and amphibole i n  bas i c  rocks  suggest ing a reg iona l  metamorphic 
grade i n  the  upper g reensch is t  t o  lower  amphibo l i te  f ac ies .  

I n  t h e  v i c i n i t y  o f  i n t r u s i v e s ,  rocks have been hornfe lsed.  Th is  i s  bes t  
d isp layed a long t h e  southern and western contac ts  o f  t h e  main i n t r u s i v e .  
I n  calcareous hor izons  ( U n i t  2), s k a r n i f i c a t i o n  has g iven r i s e  t o  rocks 
con ta in ing  d iopside,  garnet,  magneti te,  hornblende and minor schee l i t e .  
I n  the  qua r t z - fe ldspa th i c  fo rmat ions  the  rocks have h o r n f e l s i c  t e x t u r e  
w i t h  c h a r a c t e r i s t i c  toughness and t i n k l i n g  sound on being h i t  w i t h  the  
harmer. The fo rma t ion  o f  magnet i te  i n  laminat ions  i n  s i l t s t o n e s  i s  
probably a r e s u l t  o f  con tac t  metamorphism as magnet i te  laminat ions  are  
n o t  seen elsewhere i n  t h e  Nasina. The area where the  magnet i te  i s  bes t  
developed i s  low i n  p y r r h o t i t e  and i s  i n  marked c o n t r a s t  t o  o the r  areas 
surrounding t h e  i n t r u s i v e s  where p y r r h o t i t e  and p y r i t e  d isseminat ions 
and f r a c t u r e  f i  11 i ngs  are  we1 1 developed. 

P r i o r  t o  reg iona l  metamorphism, Formation 1 was probably a f a i r l y  pure 
qua r t z  sandstone w i t h  in terbedded p e l i t e  and t u f f .  These sediments were 



overlain by a sequence containino impure limestone and pe l i t e  which gave 
r i s e  t o  the  ca l c - s i l i ca t e  rocks of Unit 2. Unit 3 was probably a quartz 
sandstone containing calcareous and feldspathic horizons. 

The age of the  sediments i s  not known with cer ta in ty .  Tempelman-Kluit 
(1976) suggests t h a t  the Nasina se r i e s  spans Ordovician t o  Devonian time 
and therefore ,  Formations 5 and oossibly 4 may be of t h i s  age. Forma- 
t ions  1 t o  3 underlie Formations 4 and 5 and therefore may be of Proterozoic 
t o  Cambrian age b u t  the poss ib i l i t y  ex is t s  t h a t  the contact between Forma- 
t ions  3 and 4 i s  tectonic .  This suggestion i s  supported by the f ac t  t ha t  
some horizons i n  Formation 1 a re  similar l i tho logica l ly  t o  the Klondike 
s c h i s t ,  considered t o  be of Devono-Mississippian aqe (Tempelman-Kluit, 
1976). 

Intrusives on Pluto Claims 

Four in t rus ive  plugs are  present on the claims. The three northern plugs 
a r e  s imi la r  i n  composition and are  mainly composed of quartz-feldspar 
porphyry with minor quartz + muscovite a l te ra t ion  rock and f e l s i t e .  
The fourth in t rus ive  i s  of monzonitic composition and l i e s  a t  the southern 
end of the gr id .  

Quartz-Feldspar Porphyry Intrusives 

The main body of quartz-feldspar porphyry i s  best exposed in  ta lus  slopes 
along the banks of Pluto Creek. The body i s  e l l i p t i c a l  in plan, measuring 
1200 x 500 m and i s  elongated i n  a northeasterly direction.  Two sub- 
s id i a ry ,  poorly exposed quartz-feldspar porphyry intrusives  occur 400 m 
and 1100 m t o  the northwest of the  main body. From sparse f l o a t  i t  
appears t ha t  they a re  much smaller than the main body as they measure 
only 300 x 75 m and 300 x 200 m. 

Unaltered quartz-feldsparporphyrycontains phenocrysts of quartz-feld- 
spar ,  b i o t i t e  and more rarely  wolframite and ilrnenite s z t  in a white 
equigranular matrix. I t  may become possible t o  d i f f e r en t i a t e  a chi l led 
facies  of the  quartz-feldspar porphyry characterized by a fine-orained 
ground mass. 

In a typical  specimen quartz phenocrysts are  1 to  7 mm in diameter, grey 
t o  black in colour, subhedral and commonly cons t i tu te  from 20 t o  30% of 
the rock. Euhedral K-feldspar and subhedral plagioclase phenocrysts 
cons t i tu te  20% and 3% respectively of the rock and range up  to  1 cm i n  
length. The ground mass is  composed of interlocking euhedral quartz 
(25%), K-feldspar (10%) and plagioclase ( 7 % ) ,  with grains in the 0.05 
t o  0.10 mm range. Bio t i te  content i s  low (3%) consist ing of ragged 
flakes rarely  exceeding 2 m i n  diameter. Accessories include magnetite, 
i lmenite,  hematite and apa t i te .  

Fresh quartz-feldspar porphyry has i n  places been al tered along veins t o  
a brownish rock consist ing of quartz (70%), muscovite (25?),  iron oxide 
(5%) and loca l ly  f l u o r i t e .  The porphyritic texture of the quartz-feldspar 
porphyry can s t i l l  be discerned even in highly a l tered specimens. Contacts 
between the quartz-feldspar porphyry and the a l te ra t ion  phase are  sharp, 
the one grading in to  the other  over 1 cm. 



A f e l s i t e  plug, 150 m i n  diameter intrudes the quartz-feldspar porphyry 
a t  the northeastern corner of the  main body. The rock i s  buff in  colour, 
f ine-grained, equigranular and very low In mafics. Some samples contain 
3 m feldspar c rys t a l s .  This phase has also undergone quartz-muscovite 
a l t e r a t ion  along f rac tures .  

A t  a few l o c a l i t i e s  within the quartz-feldspar porphyry breccias were 
found which contained angular fragments of quartz-feldspar porphyry and 
f e l s i t e  i n  a matrix of quartz and feldspar.  The breccia is local ly  
a l te red  t o  quartz-muscovite rock. This rock type occurs mainly around 
4+50N, 1+00E. I t  may be associated w i t h  a northeasterly s t r i k ing  f a u l t  
whichwas inferred from the presence of an airphoto l i nea r .  

The western contact of the in t rus ive  i s  well exposed and i s  sharp. A 
few veins of quartz-feldspar porphyry penetrate the country rock. A t  
some places along the contact (e.!. l i n e  9+35N, 2+50E) xenoliths of 
grey-black quartz + b i o t i t e  gneiss occur i n  both quartz-feldspar por- 
phyry and f e l s i t e .  The poorly exposed southeastern contact follows an 
airphoto l i nea r  f o r  much of i t s  length and may be faulted.  

T h i n  dykes of quartz-feldspar porphyry and quartz muscovite a l t e r a t ion  
rock are  common between the main intrusion and the smaller int rusives  
t o  the northwest. The dykes a r e  seldom greater  than 1 m i n  thickness. 

Monzoni t e  

A monzonite int rusion approximately 1100 m i n  diameter i s  centred 1000 
m southwest of 0+00 on the grid.  This int rusive i s  only par t ly  unroofed 
and i s  surrounded and overlain by a hornfels zone i n  the Nasina meta- 
sediments. The monzonite contains magnetite and gives r i s e  t o  a prom- 
inent 800 gamma magnetic anomaly on the aeromagnetic map. 

The monzonite i s  dark grey in  colour, equigranular and medium-grained. 
In t h i n  section i t  i s  seen t o  contain 40% orthoclase,  25% plagioclase, 
5% quartz ,  10% b i o t i t e ,  15% augi te  and 5% magnetite. Euhedral plagio- 
c lase ,  1.0 t o  2.5 rim in length i s  s e t  i n  a groundmass of euhedral 
potash feldspar. Graphic intergrowth of the feldspars i s  present. 
B io t i t e ,  loca l ly  a l te red  t o  ch lo r i t e  i s  closely associated with augite 
and opaque minerals. 

The contact of the  in t rus ive  i s  sharp and dykes were not observed in 
the country rock. The hornfels zone i s  approximately 500 m wide and 
contains abundant pyr i te  and pyrrhot i te .  

The r e l a t i ve  ages of t he  monzonite and the quartz-feldspar porphyry 
a re  unknown. Other quartz-feldspar porphyry intrusives  in  the Yukon 
Crystal l ine  Terrane (e.g.  i n  the Mount Nansen area)  are  considered t o  
be Early Eocene in  age ( i . e .  50-60 Ma) and belong t o  the Nisling Range 
Alaskite s u i t e  (Tempelman-Kluit, 1976). The presence of a small out- 
l i e r  of Carmacks Group (Eocene?) volcanic rocks 10 km northwest of the 
Pluto stock tends t o  support the inferred Tert iary age f o r  the stock. 



MAGNETOMETER SURVEY (Map 4)  

A magnetic survey was carr ied out a t  50 m in tervals  on the Pluto grid 
using a Geometrics base s ta t ion  recorder and a Scintrex MP2 to ta l  f i e ld  
magnetometer. 

Results showed magnetic r e l i e f  of up to  4000 gamas on the southern part 
of the grid.  This anomaly i s  laroely due t o  the presence of laminated 
magnetite bearing s i l t s t o n e ,  quar tz i te  and ca l c - s i l i ca t e  rocks which l i e  
i n  the  contact aureoles of  the  monzonite and the quartz-feldspar por- 
phyry intrusives .  An anomaly with similar origin i s  located on the 
eastern par t  of the gr id  extending from 9+35N; 5+00E t o  1+50N, 7+00E 
where i t  appears t o  connect w i t h  the f i r s t  mentioned anomaly. The 
anomalies on l ines  7+50N, 6+50W and 9+35N, 6+00kl a r e  ascribed t o  the 
presence of a pyrrhot i te  bearing quar tz i te  with in te r fo l ia ted  tremolite 
s ch i s t .  This unit  a l so  occurs i n  the eastern section of l i ne s  12+00N 
and 13+50N where i t  i s  a lso associated with anomalies with up to  1800 
gammas maximum r e l i e f .  

The northern gr id  has a f a i r l y  f l a t  magnetic r e l i e f  compared w i t h  the 
southern gr id .  A d i s t i n c t  anomaly i s  present on l i n e  22+50N, where a 
1500 gamma anomaly occurs on l i n e  22+50N, 4+00W. This area i s  under- 
l a in  by ch lo r i t e  s ch i s t .  

GEOCHEMISTRY 

Soil sampling was carr ied out during July and August. Grid samples were 
taken a t  50 m in te rva ls  along l i nes  with 150 m spacina. A to ta l  of 843 
samples were gathered including 689 grid s o i l s  and 154 contour so i l s .  

Well developed residual s o i l  p rof i les  are present in higher areas where 
the topography i s  not too s teep.  Soils are  up to  1 m in  depth. Samples 
were taken from the B horizon where possible. Near rock outcrops, the 
C horizon was sampled. In the steep sided valleys,  consistent so i l  
p rof i les  are  not present because of slope wash, so l i f luc t ion  and ground 
creep. On north facing s lopes ,  permafrost s t ab i l i ze s  the so i l  and re- 
duces groundwater flow and geochemical mobility. Samples, from these 
slopes a r e  only obtained w i t h  d i f f i cu l ty  because the deeper parts of 
the  thick moss cover a r e  i n  permafrost. 

Sample Preparation and Analyses 

All samples were analysed by the Cominco Exploration Laboratory i n  
Vancouver. Samples were dried and sieved and the minus 80 mesh frac- 
t ion was used f o r  analyses. Copper, lead and zinc values were deter-  
mined using a hot aqua regia solution for  extraction and analysing the 
sample by atomic absorption techniques. Values for  tungsten were 
determined using a pyrosulphate fusion technique for  extraction and 
then analysing the sample by colourimetry. 

Mo Soil Geochemistry (Map 4)  

Background Mo values outside the influence of the intrusives  are gen- 
e r a l ly  l e s s  than 2 ppm. The 5 ppm Mo contour roughly approximates the 



l i m i t s  o f  contfact metamorphism and a l t e r a t i o n  associated w i t h  t h e  i n -  
t r u s i v e ~  and encloses an area 2.3 km x 0.8 km i n  ex ten t .  I n  two areas, 
on t h e  eas tern  and southeastern f l anks  o f  the  i n t r u s i v e ,  skarn zones 
con ta in  s c h e e l i t e  and magnet i te  which may have acted as a source f o r  
some o f  t h e  molybdenum. The h ighes t  Yo values (between 50 and 300 ppm) 
occur  i n  t h e  v a l l e y  o f  P l u t o  Creek. The anomaly i s  caused by  hydro- 
morphic and/or mechanical d i spe rs ion  o f  molybdenite o c c u r r i n g  i n  ve ins 
i n  q u a r t z i t e  and qua r t z - fe ldspa r  porphyry. A t  h i ghe r  e leva t i ons ,  Mo 
values i n  s o i l s  drop o f f  t o  between 5 and 15 ppm and rock o r  boulder  
exposures becomes scarce o r  absent. 

W S o i l  Geochemistry (Map 4)  

Background values f o r  W a r e  g e n e r a l l y  l e s s  than 5 ppm i n  areas remote 
from t h e  i n t r u s i v e s .  Three anomalous areas have been o u t l i n e d  us ing  
t h e  10 ppm W contour.  W i t h i n  t h e  zones, values a r e  e r r a t i c ,  rang ing  
f rom 3 t o  220 ppm W and meaningful  contours a t  g rea te r  values than 10 
ppm cannot be drawn. Th is  p robab ly  r e f l e c t s  mechanical d i spe rs ion  o f  
wo l f ram i te  and s c h e e l i t e  g ra ins :  hydromorphic d i spe rs ion  would n o t  
be cons i s ten t  w i t h  i n s o l u b l e  na ture  o f  the  minera ls .  

The anomaly a t  18+00N i s  probably caused by  t h e  presence o f  wo l f ram i te  
i n  the  con tac t  zone o f  t h e  no r the rn  i n t r u s i v e .  The anomaly t o  the  
west and nor thwest  o f  P l u t o  Creek i s  caused by  t h e  occurrence o f  w o l f -  
ram i te  i n  ve ins i n  q u a r t z i t e s  and disseminated s c h e e l i t e  i n  a c a l c -  
s i l i c a t e  skarn zone. The anomaly i n  t h e  southeastern f l a n k s  o f  t h e  
i n t r u s i v e  o r i g i n a t e s  from minor  s c h e e l i t e  i n  magnet i te  bear ing  skarn. 

Cu S o i l  Geochemistry (Map 4) 

The Cu background i s  g e n e r a l l y  l ess  than 20 ppm. Anomalous zones w i t h  
values between 40 ppm and 146 ppm Cu occur  on the  per iphery  o f  the  main 
qua r t z - fe ldspa r  porphyry on t h e  nor thwestern and southern f l a n k s .  Quartz-  
i t e s  i n  these areas con ta in  abundant p y r r h o t i t e w i t h m i n o r  c h a l c o p y r i t e  
and t h i s  probably represents  t h e  source f o r  t h e  copper. 

Pb S o i l  Geochemis t r~  (Map 4)  

Background values f o r  Pb i n  s o i l s  a r e  genera l l y  l e s s  than 30 ppm. There 
a r e  f o u r  areas considered anomalous on t h e  P l u t o  g r i d .  The f i r s t ,  w i t h  
Pb values between 50 and 420 ppm i s  l oca ted  a t  the  south end o f  t h e  g r i d  
and i s  b e l i e v e d  t o  be assoc ia ted  w i t h  t h e  con tac t  zone o f  t h e  monzonite 
i n t r u s i v e .  The second area w i t h  Pb values i n  the  50-100 ppm range 
occurs on t h e  h i l l s i d e  t o  t h e  west o f  7+50N and i s  probably caused by 
t h e  presence o f  Pb-bearing minera ls  i n  ve ins.  Galenobismuti t e  (PbBi2S4) 
was i d e n t i f i e d  i n  one sample. The t h i r d  area, w i t h  Pb values i n  the  
50 t o  100 ppm range i s  l o c a t e d  on t h e  n o r t h  s ide  o f  P l u t o  Creek ( 13+00N, 
6+00E). The anomaly i s  presumably r e l a t e d  t o  the  occurrence o f  s c h e e l i t e  
bea r ing  skarn rocks o v e r l a i n  by  p y r r h o t i t e  bea r ing  q u a r t z i t e s .  The 
f o u r t h  anomaly occurs a t  15+00N, 7+00E and o v e r l i e s  the  no r the rn  quar tz -  
fe ldspar  porphyry i n t r u s i v e .  

Zn S o i l  Geochemistry (Map 4) 

Background Zn values are  genera l l y  l e s s  than 100 ppm i n  s o i l s .  The main 
anomaly, w i t h  Zn values g r e a t e r  than 300 ppm Zn occurs on the  n o r t h  



slopes o f  P l u t o  Creek and probably o r i g i n a t e s  from h i g h  background Zn 
values i n  p y r r h o t i t e  bear ing  q u a r t z i t e  w i t h  i n t e r f o l i a t e d  t r e m o l i t e  
s c h i s t .  Th i s  anomaly i s  co inc iden t  w i t h  Cu and Pb anomalies. The re -  
maining anomalies a r e  p o o r l y  de f i ned  and show much lower values. Zinc 
values tend t o  increase towards the  monzonite i n t r u s i v e  and the re  i s  
some suggest ion o f  a  z i n c  r i c h  ha lo  t o  t h e  main qua r t z - fe ldspa r  porphyry 
i n t r u s i v e .  

MINERALIZATION 

Molybdeni te and tungsten bear ing  f l o a t  and outcrops have been found on 
t h e  P l u t o  p rope r t y .  Most o f  t h e  occurrences a r e  o f  f l o a t  from w e l l  ex- 
posed t a l u s  slopes i n  the  v a l l e y  of P lu to  Creek. The remaining occur- 
rences a r e  from outcrops on t h e  northwest s ide  o f  P l u t o  Creek o r  from 
f l o a t  which i s  almost i n  s i t u .  

The m i n e r a l i z a t i o n  occurs i n  ve ins i n  t h e  main quar tz - fe ldspar  porphyry 
i n t r u s i v e  and a l s o  i n  t h e  metasediments. A  sumnary o f  t h e  ve in  minera l  
assemblages fo l l ows .  

(a )  Veins i n  Quartz-Feldspar  Porphyry 

1. quar t z  * molybdenum f p y r i t e  (comon) 
2. qua r t z  + muscovite * molybdenite ' p y r i t e  f f l u o r i t e  ' Mn oxides 

( 6 )  Veins i n  Q u a r t z i t e  

1. quar t z  f muscovite 2 molybdenite f b e r y l  ' wol f ram i te  ' f l u o r i t e  
2. qua r t z  + muscovi te + wo l f rami  t e  
3. qua r t z  + ga lenob ismut i te  
4. quar t z  + tou rma l i ne  

( c )  Veins i n  C a l c - S i l i c a t e  

1. s c h e e l i t e  
2. molybdeni te + p o w e l l i t e  ( ? )  + f l u o r i t e  + a p a t i t e  + gypsum ( ? )  

CONCLUSIONS 

1. Molybdenite, wo l f ram i te  and s c h e e l i t e  bear ing  f l o a t  and outcrops 
have been found on t h e  claims. 

2. The m i n e r a l i z a t i o n  i s  o f  the  stockwork type and i s  associated w i t h  
a  b e l t  o f  t h ree  Cretaceous o r  T e r t i a r y  l e u c o c r a t i c  quar tz - fe ldspar  
porphyry p lugs which i n t r u d e  Precambrian o r  Paleozoic q u a r t z i t e  and 
1  imestone. 

3.  S o i l  sampling de l i nea ted  an area 2.3 x  0.8 km, w i t h  Mo values of 
5 t o  330 ppm and W values o f  10 t o  260 ppm. Th is  area i s  approximately 
co inc iden t  w i t h  the  i n t r u s i v e  b e l t  and the  v i s i b l e  m ine ra l i za t i on .  

4 .  Other minera ls  assoc ia ted  w i t h  the  ve in  m i n e r a l i z a t i o n  i nc lude  
f l u o r i t e ,  tourmal ine ,  a o a t i t e ,  schee l i  te ,  i l m e n i t e  and galenobismut i te .  



RECOMMENDATIONS 

(a) Diamond drilling to test bedrock grade where mineralized float is 
common. 

( b )  12 km of linecutting on the northern part of the grid. 

(c) Trenching using D8 bulldozer on the northern grid. 
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APPENDIX I 

I N  THE MATTER OF THE ACT RESPECTING QUARTZ MINING I N  THE YUKON TERRITORY 

AND IN  THE MATTER OF A GEOLOGICAL, GEOCHEMICAL AND GEOPHYSICAL PROGRAMME 

CARRIED OUT ON PORTIONS OF THE PLUTO MINERAL CLAIM GROUP 

LOCATED 54 KILOMETRES NORTHWEST OF DAWSON CITY I N  

THE DAWSON MINING D I V I S I O N  OF THE YUKON TERRITORY 

N.T.S. 116 C/8 

A F F I D A V I T  

I, I a n  A. Paterson, o f  t h e  C i t y  o f  Vancouver, i n  t h e  Province o f  B r i t i s h  

Columbia, make oath  and say:- 

1. That  I am employed as a p r o j e c t  g e o l o g i s t  by Cominco Ltd. ,  and, as 

such, have a personal knowledge o f  t h e  f a c t s  t o  which I h e r e i n a f t e r  

depose ; 

2. That annexed he re to  and marked as " E x h i b i t  A" t o  t h i s  my a f f i d a v i t  

i s  a t r u e  copy o f  expendi tures on a geo log ica l ,  geochemical and 

geophysical survey c a r r i e d  o u t  on the  P l u t o  minera l  c laims 4, 6, 8, 

10, 12, 14, 16, 2 1  t o  34, 41 t o  52; 

3. That t h e  s a i d  expendi tures were i n c u r r e d  between t h e  20th day o f  

June and t h e  3rd  day o f  September, 1979, f o r  t h e  purpose o f  minera l  

e x p l o r a t i o n  on t h e  above noted c l a i m  group. 

Sworn Before Me a t  t h e  City Signed: 
o f  Vancouver, i n  the  Province 
o f  B r i t i s h  Col b i a  t h i s  P r o j e c t  Geo log is t  
day o f  &r=i 1 ,*go. 

C;i. IcQ,. ,- 2 l c ~ e  
A Notary Pub l i c  I n  and For 
t h e ~ ~ r c k i n c e  o f  B r i t i s h  Columbia 



EXHIBIT "A" 

GEOLOGICAL, GEOCHEMICAL AND GEOPHYSICAL REPORT 

ON PORTIONS OF THE PLUTO MINERAL CLAIMS 

SITUATED AT: 6 4 ' 2 0 ' ~  LATITUDE; 1 4 0 ~ 2 1 ' ~  LONGITUDE 

SALARIES : 

I .A.  Paterson - 35 days 
E.G. O l f e r t  - 9 days 
P. Me tca l f e  - 8 days 
D. O 'B r i en  - 10 days 
M. S e i f e r t  - 20 days 
A. W i l  k i n s  - 25 days 

TRANSPORTATION: 

H e l i c o p t e r  - 4.8 h r s .  @ $335/hr. 1,608 
- 8.2 h rs .  @ $400/hr. 3,280 

CAMP COSTS: 

Food, Equipment - 107 man days @ $18/day 1,926.00 

ANALYTICAL COSTS: 

843 samples analysed f o r  Cu, Pb, Zn, Mo, W @ $7.30/each 6,153.90 

MAGNETOMETER AND BASE STATION RENTAL: 300.00 

LINECUTTING: 

18.1 km 

Signed: 

P r o j e c t  Geo log is t  

This  i s  E x h i b i t  "A"  t o  t h e  A f f i d a v i t  o f  I . A .  Paterson o f  Expenditures 
r e l a t i n g  t o  t h e  G ~ o l o ~ i c a l  , Geoch mica1 and Geophysical program descr ibed 
before me t h i s  &J day o f  &A-IU<~O, A.D. 

h./ 

4 4 . 3 k  
A Notary Pub l i c  In and For t he  
Prov ince o f  B r i t i s h  Columbia 



COMINCO LTD. 

EXPLORATION WESTERN DISTRICT 
16 APRIL 1980 

STATEMENT OF QUALIFICATIONS 

I ,  Ian A. Paterson, w i t h  business address a t  700-409 Granville S t r ee t ,  

Vancouver, Br i t i sh  Columbia, do hereby c e r t i f y  t h a t  I have supervised 

the f i e l d  work and have assessed and interpreted the data resul t ing 

from t h i s  geological , geochemical and geophysical survey on the Pluto 

Mineral claims. 

I a lso c e r t i f y  t ha t :  

1. I graduated from the University of Aberdeen, Scotland w i t h  a B.Sc. 

(Hons.) degree i n  1967. 

2. I graduated from the University of Bri t ish  Columbia with a Ph.D. 

degree i n  1973. 

3. I am a regis tered Professional Engineer of the Province of Br i t i sh  

Columbia, a Fellow of the Geological Association of Canada and a 

member of the  Canadian I n s t i t u t e  of Mining and Metallurgy. 

4. I have been engaged in my profession since my graduation in 1973. 

Respectfully Submitted: 

L a P 2  
Ian A .  Paterson 
Project Geologist 



Ian A. Paterson was responsible fo r  supervising the  geological ,  geo- 

chemical and geophysical program described herein.  Dr. Paterson re- 

ceived h i s  B.Sc. (Hons.) degree from the University of Aberdeen, Scotland 

i n  1967 and h i s  Ph.D. degree from t h e  University of Br i t i sh  Columbia i n  

1973. He has worked with Cominco Ltd. on a permanent basis  s ince 

February 4 ,  1974. I consider h i m  a competent geologist .  

Signed: 

Western D i s t r i c t  
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