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f- INTKODUCTION 

The K-Cu 1 - 4 5  and K-Cu 4 8  - 56 m i n e r a l  c l a i m s  a r e  l o c a t e d  a t  Kle t san  

Creek i n  t h e  Yukon T e r r i t o r y  c l o s e  t o  t h e  Alaskan Border. 

The r e p o r t  i s  based on t h e  s t u d y  of  maps, a i r p h o t o g r a p h s ,  r e p o r t s  p u b l i s h e d  

by t h e  G e o l o g i c a l  Survey of Canada, and e n g i n e e r i n g  r e p o r t s  p u b l i s h e d  i n  a 

p r o s p e c t u s  by S i l v e r  C i t y  Mines L td ,  (N.P.L.) e a r l i e r  t h i s  yea r .  

The w r i t e r  v i s i t e d  t h e  o r i g i n a l  K-Cu 1 - 24 c l a i m s  on March 24, 1968, 

stakccl t h e  a d d i t i o n a l  c l a i m s ,  and w a s  p r e s e n t  d u r i n g  t h e  1968 e x p l o r a t i o n  

program f o r  t h e  p e r i o d  from J u l y  1 8  t o  J u l y  24, 

Pk3PERTY -- 

The p r o p e r t y  c o n s i s t s  of a c o n t i n u o u s  b lock  of 54 m i n e r a l  c l a i m s  which 

a r e  r ecorded  a t  t h e  o f f i c e  of t h e  Mining Recorder i n  Whitehorse ,  Y. T. as 

r . f o l  lows : 

Name -- 

K-Cu //I - 2 4  i n c l .  

Gran t  No. 

Y21564 - Y21587  

The w r i t e r  checked t h e  l o c a t i o n  and s t a k i n g  of t h e  o r i g i h a l  K-Cu 1 - 24 

c l a i m s  and s u p e r v i s e d  t h e  s t a k i n g  o f  t h e  K-Cu 25 - 45 and 48 - 56 c la ims ,  

During t h e  Summer program a l l  me ta l  t a g s  were a f f i x e d  t o  t h e  c l a i m  pos t s .  A l l  

c l a i m s  a r e  s t a k e d  i n  accordance  w i t h  t h e  requ i rements  of  t h e  Yukon Q u a r t z  Mining 

Act. 

LOCATION AND ACCESS 

The p r o p e r t y  i s  l o c a t e d  a t  l a t i t u d e  610 3 5 '  and l o n g i t u d e  1400 57 '  a t  t h e  

head of  K l e t s a n  Creek between t h e  Na tazha t  G l a c i e r  and t h e  Alaska Border. 

The n e a r e s t  p o i n t  f o r  s u i t a b l e  highway a c c e s s  i s  M i l e p o s t  1168 on t h e  

Alaska Highway which i s  253 m i l e s  from Whitehorse  and 300 m i l e s  from t h e  s e a p o r t  
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r 
of  Ha ines ,  Alaska,  

S i l v e r  C i t y  Mines Ltd.  which i s  p r e s e n t l y  e x p l o r i n g  i t s  p r o p e r t y  a t  Upper 

Canyon on t h e  White R i v e r ,  h a s  b u i l t  a  t o t e  t r a i l  t o  t h e  l o c a t i o n  of t h e i r  

o p e r a t i o n  which i s  w i t h i n  16 m i l e s  of t h e  K-Cu C l a i m  Group, T h i s  t o t e  t ra i l  

i s  used by S i l v e r  C i t y  Mines f o r  w i n t e r  a c c e s s ,  

H I  STORY 
? 

The head of  K l e t s a n  Creek i s  t h e  s i t e  of  t h e  f i r s t  d i s c o v e r y  of n a t i v e  

copper  i n  t h e  upper White. T h e  l o c a l i t y  w a s  f i r s t  v i s i t e d  by C. W. Hayes 

and L i e u t e n a n t  Schwatka i n  1891. Theyfound smal l  nugge t s  of  n a t i v e  copper  

a few ounces  i n  weight  i n  t h e  Creek, 

T h i s  p l a c e r  copper  d e p o s i t  on K l e t s a n  Creek was a g a i n  v i s i t e d  i n  1899 by 

A. H. Brooks and i n  1902 by James Lindsay.  (G.S.C. Memoir 50, "Upper White 

f- River  D i s t r i c t ,  Yukon," by D, D. C a i r n e s ,  1915.) I 

The d i s c o v e r y  of n a t i v e  copper  a t  Upper Canyon i n  t h e  banks of  White R iver  

drew a t t e n t i o n  away from t h e  Klc t san  p l a c e r  d e p o s i t s  i n  t h e  e a r l y  y e a r s  of  

t h i s  c e n t u r y ,  

S i l v e r  C i t y  Mines Ltd. (N.P.L.) i s  p r e s e n t l y  d e v e l o p i n g  t h e  a r e a  on and 

around t h e  o l d  'nDiscovcry Copper Grant." According t o  p u b l i s h e d  s t a t e m e n t s  

and e n g i n e e r i n g  r e p o r t s  i n  t h e i r  p r o s p e c t u s  1968,  encourag ing  r e s u l t s  have 

been ob ta ined .  

The s i g n i f i c a n c e  of  t h e  Upper White R iver  b a s i n  as a  p o t e n t i a l  copper  

p r o v i n c e  h a s  long  been recogn ized  by D m  D. C a i r n e s  and o t h e r s ,  

To t h e  b e s t  knowledge of  t h e  w r i t e r  no m i n e r a l  c l a i m s  have e v e r  been s t a k e d  
ii 

o v e r  t h e  showing of n a t i v e  copper  nugge t s  i n  t h e  g r a v e l s  a t  t h e  head of K l e t s a n  r 
;i 

Creek. The Inclians a r c  known t o  have dug  copper  nugge t s  of  v a r y i n g  s i z e s  from ' I  

r f' 

i 
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t h e  g r a v e l s  of K l e t s a n  Creek and o t h e r  c r e e k s  of t h e  a r e a  f o r  many decades.  

TIMBER AND WATER 

The p r o p e r t y  i s  s i t u a t e d  a t  a n  e l e v a t i o n  of 4,500 t o  6,000 f e e t  and i s  

e n t i r e l y  above t i m b e r l i n e .  Timber i s  growing i n  abundance i n  t h e  f l o o d -  

p l a n e s  of  t h e  Generc ( K l u t l a n )  and White R i v e r s  a l t h o u g h  o n l y  p r o t e c t e d  a r e a s  

grow t i m b e r  b i g  enough f o r  u s e  i n  a mining o p e r a t i o n .  

GENERAL GEOLOGY - - -  

The Kluane Lake Mapsheet i s  d i v i d e d  i n t o  two major  complexes by t h e  

Shakwak Trench,  a NW - SE s t r i k i n g  r e g i o n a l  s t r u c t u r e  which i s  c o n s i d e r e d  

.The h i n g e  l i n e  between two c r u s t a l  b l o c k s  a l o n g  which o c c u r r e d  d i f f e r e n t i a l  

r v e r t i c a l  movement of  many thousand f e e t , .  . (Mul le r ) .  

The n o r t h e a s t e r n  p a r t  i s  formed by t h e  f o r m a t i o n s  of t h e  Yukon P l a t e a u ,  

t h e  sou thwes te rn  p a r t  i n  which t h e  p r o p e r t y  i s  l o c a t e d  i s  comprised by t h e  

f o r m a t i o n s  of t h e  S t .  E l i a s  Mountains. I n  t h e  sou thwes te rn  and s o u t h e r n  p a r t  

of  t h e  mapsheet t h e  S t .  E l i a s  Mountains a r e  h e a v i l y  g l a c i a t e d  and r i s e  t o  17,000 

f e e t  i n  e l e v a t i o n .  A s e r i e s  of  t h r u s t  f a u l t s  p a r a l l e l  t o  t h e  Shakwak Trench 

s u b d i v i d e  t h e  f o r m a t i o n s  of t h e  S t .  E l i a s  Mountains and caused  a r e p e t i t i o n  

of  f o r m a t i o n  sequence. 

Devonian t o  Lower C r e t a c e o u s  v o l c a n i c s  and t o  a v a r y i n g  d e g r e e  metamorphosed 

sed iments  were i n t r u d e d  by in te rmediaLe  t o  a c i d  ( g r a n i t i c )  i n t r u s i o n s  of Upper 

C r e t a c e o u s  and e a r l y  T e r t i a r y  Age. A t  upper  T e r t i a r y  t i m e s  g r e a t  p a r t s  of t h e  

a r e a  were covered by a t h i c k  l a y e r  of  v o l c a n i c s .  I n t e n s i v e  f o l d i n g  and f a u l t i n g  

h a s  t a k e n  p lace .  A l l  t h e  f o r m a t i o n s  g e n e r a l l y  f o l l o w  t h e  t r e n d  of t h e  r e g i o n a l  

r 
f a u l t i n g .  

ECONOMIC GEOLOGY 

Srvrca l  s i p n j f j c a n t  d i s c o v c \ r i c s  of mineralization have hccn rnrcle i n  t h o  



area in the past. 

The three most important ones are the Canalask Property at Lower Canyon, 

the Nickel-Copper-Platinium deposit of Hudson Bay Mining and Smelting at the 

Host rock for the 

volcanic rock of Upper 

mineralization appears 

head of Quill Creek and, recently published reports indicate an important 

discovery of Copper-sulphidc mineralization in place at Upper Canyon, White 

River, the site of the original discovery in 1905 of considerable amounts 

native copper in veins and in thc banks of the river. The latter property is 

presently developed by United Pernetex Ltd. which is jointly owned by Central- 

Del Rio Oils Limited and Silver City Mines Ltd. 

The Canalask and Quill Creek deposits are similar in occurrence. Both 

are series of lens shaped bodies of nickel-copper sulphides in rocks of the 

Cache Creek Group (Unit 10, after Muller) related to steeply dipping ultra- 

mafic intrusions consisting of peridodite dunite and gabbro, Detailed des- 

criptions of both properties are to be found in G.S.C. Ptkbljcations. (See 

Literature Index), 

The gcology at the head of Klctsan Creek shows a striking resemblance ta 

the geology at the Silver City property. The 1967 exploration program on 

Silver City's property resulted in the discovery of "a well mineralized zone 

in bedrock." The mineralization in a zone 39.0 feet wide consists of chalcocite 

with lesser amounts of native copper, occurring as veinlets up to 1% ifxhes 

wide and as fairly heavy disseminations." (Silver City Prospectus, 1968) 

mineralization at Silver City's property is amygdaloidal 

Triassic age belonging to the Mush Lake Group, The 

to be controlled by fault structures in this formation. 



GEOLOGY OF THE K-CU CLAIM GROUP ------ 

Cache Creek Group - The n o r t h e r n  p a r t  of  t h e  c l a i m  group i s  u n d e r l a i n  by 

Cachc Creck l i m c s t o n c  (Permian) abou t  500 f e e t  t h i c k .  I t  i s  t h i c k  bedded 

( 6  i n c h e s  t o  3 f c e t ) ,  f i n e  g r a i n e d  t o  dense ,  w i t h  g r e y - t o - b u f f - m o t t l e d  wea the r -  

i n g  s u r f a c e ,  and c o n t a i n s  some c r i n o i d  stems up t o  a q u a r t e r  of  a n  i n c h  i n  

d i a m e t e r  (Mul le r ) .  

Mush Lake G r o 2  - - To t h e  s o u t h  t h i s  l i m e s t o n e  i s  unconformably o v e r l a i n  

by Mush Lake v o l c a n i c s  and sed imenta ry  r o c k s ,  which r e p r e s e n t  t h e  most s o u t h s  

w e s t e r l y  f a u l t  b lock  c o n t a i n i n g  T r i a s s i c  fo rmat ions .  J. E. Mul le r  g i v e s  a v e r y  

d e t n i l c d  description of thc b a s a l  part. 01 rhc Mush Lakc g roup  a t  t h i s  l o c a l i t y .  

The lower p a r t  of t h i s  sequence,  d i r e c t l y  o v e r l y i n g  t h e  Permian l i m e s t o n e  i s  

d e s c r i b e d  i n  G.S.C. Memoir 340, p. 49,  J. E. Muller .  

Younger s i l l s  of  gabbro of Upper Permian o r  t r i a s s i c  a g e  are r e p o r t e d  '1 

o c c u r  i n  t h e  Mush Lake f o r m a t i o n  a t  t h e  head of K l e t s a n  Creek. 

S t .  C l a r e  Group - Southwest  o f  t h e  p r o p e r t y  i n  t h e  t r i a n g l e  between t h e  

Alaskan b o r d e r  and Na tazha t  G l a c i e r  r e d  brown b a s a l t s  and a n d e s i t e s  of T e r t i a r y  

Agc (S t .  C l a r c  Group) ovc.rl i c >  t h c  Mush Lake fo rmat ion .  
I 

Volcan ic  Ash - A s u b  r e c e n t  v o l c a n i c  e r u p t i o n ,  t h e  c e n t e r  of which i s  

assumed t o  be a t  t h e  f o o t  of  Natazhat  G l a c i e r ,  f e l l  on l a r g e  p a r t s  o f  Yukon 

T e r r i t o r y  and Alaska,  Th ick  l a y e r s  of  i t  c u t  by s t r e a m s  and c r e e k s  o c c u r  on 

t h e  e a s t  f a c i n g  s l o p e s  of  t h e  r i d g e s  a t  t h e  head of  K l e t s a n  Creek and a o v e r  

a l s o  t h e  e a s t e r n  p a r t  of  t h e  p roper ty .  They have  been a major  e x p l o r a t i o n  

o b s t a c l e  i n  t h e  p a s t  i n  o t h e r  p a r t s  of t h e  Yukon and a l s o  a t  Upper Canyon of 

White River.  However, modern e x p l o r a t i o n  methods have p a r t l y  overcome t h i s  [ 
problem. 

r 
,a 



STRUCTURAL GEOLOGY - 

A southwest dipping thrust fault parallel to and terminating the same 

type of formations to the northeast as the Generc-Tchawsahmon Fault Scarp at 

Upper Canyon, White River is postulated by Muller atilthe head of KleGsan Creek, 

Its exact location is obscured under a layer of glacial drift, talus and volcanic 

ash which also masks the eastern extension of the unconformable contact between 

Cache Creek limestone and Mush Lake formations. 

EXPLORATION WORK CARRIED OUT IN 1968 

a) Mapping and Prospecting 

Main objective of the mapping and prospecting program was to investigate 

the placer occurrences and if possible trace them to their source or to come 

to conclusions in which area and geological environment the source may be located. 

The native copper was undoubtedly formed by supergene enrichment. This was 

observed by many others working in the general area and also at the property 

of Silver City Mines Ltd. Spreading out from the placer occurrences the 

entire area of the property was systematically prospected. 

Overburden conditions and the cover of volcanic ash were studied with 

regard to their influence on the applicability of geochemical and geophysical 

exploration methods. 

Approximately 30 lbs, of nuggets were collected from gravels of the 

West fork of Kletsan Creek above the mouth of the canyon where the native 

copper was visible on benches of bedrock in the creekbed. The size and shape 

of the nuggetik and their distribution indicate that they have travelled f a n  

some distance and are most probably coming from the ice covered higher regions 

across the international boundary. 

The more interesting finds were made in the stream run offs on the east 

facing slopes of the mountain ridge which dominates the property to the west 

- 



and along the boundary. On an earlier map of the area by J. E. Muller (19-1958) 

the Mush Lake volcanics at the head of Kletsan Creek are subdivided into a 

lower group of formations consisting of basalt, gabbro, and more sedimentary 

beds and into an upper member consisting of purple and green amygdaloidal 

andesite, basalt and volcanic breccias. The upper part is approximately 2,000 

feet thick as against a total thickness of about 1,000 feet of the more sedimentary 

sections of the Mush Lakc group. (G.S.C. Memoir 340, p, 49)  

In the area underlain by the amygdaloidal andesites the following finds 

of float were made in the overburden: 

1.) In a tributary of the southern fork of Kletsan Creek a large copper 

nugget was found weighing approximately 5 lbs. which is very ragged 

in shape and appears to have travelled a considerably shorter distance 

than the nuggets in the west fork, A second nugget weighing about 

1 lb. was found nearby showing intergrowth with calcite as original 

gangue mineral making up for about 40% of the volume, another indica- 

tion of a shorter travelling distance. 

2.) Occassionally pieces of purple amydaloidal basalts were found contain- 

ing grains of chalcocite and/or native copper. 

3,) Several pieces of float of vein material were found consisting of 

calcite and chalcocite, One of the pieces showed purple amygdaloidal 

basalt as wall rock. 

These finds are concentrated in the area encompassed by K-Cu 29 to 32 claims. 

The interpretation of the finds in this area, however, are complkeated by 

a heavy cover of overburden, sonsisting of old river gravels, glacial moraine 

material, (Ruby ice-sheet) and slope talus and a blanket of volcanic ash. 

The projection of the northwest striking regional thrust fault runs through 

this area. 



Silver City Mines 

in place consisting of 

geological situation. 

It is of interest 

uncovered the first significant zone of mineralization 

primary chalcocite mineralization in a very similar 

to note that placer copper is also reported to occur 

in Big Boundary Creek which originates under Natazhat Glacier. This glacier 

marks the eastern boundary of the property and crosses the amygdaloidal portion 

of the Mush Lake volcanics in its upper part. 

b.) Stream Silt Sampling 

The two main forks of Kletsan Creek as well as all smaller tributaries 

cutting through the volcanic ash were investigated by stream silt sampling 

at 400 foot intervals. 

The assaying was done by Bondar-Clegg & Co., 1500 Pemberton Avenue, North 

Vancouver, B. C. Hot aqua regia digestion and atomic absorption determination 

were used. 

This work was done as a geochemical orientation survey to test the applica- 

bility of this method since soil sampling was ruled out by the presence of a 

layer of volcanic ash 3 - 10 feet thick, 
The geoehemical response in the West fork of Kletsan Creek was about twice 

as high as in the south fork. This is partly due to the presence of native 

copper in the gravels and partly due to the lesser water volume and stream 

velocity. The influence of the stream velocity was again noted in the response 

of the smaller tributaries which in turn was twice as high in values as the 

west fork. The response for each condition, however, was quite uniform without 

any marked peaks. The deep overburden, glacial till and the nature of the 

streams make an investigation of the metal distribution in bedrock by stream silt 

sampling quite difficult. The smaller tributaries run strong during the period 

of melting snow and not at all later in the season, which prohibits the forming 

of fine grained silts. 



The lack of organic matter in the stream sediments under the climatic 

conditions on hand which tend to precipitate water-soluble copper salts may 

also be responsible for the failure of this method as an applicabLe too8. 

c . )  Geophysical Survey 

A line grid was established in the area of immediate interest 3,200 

by 6,000 feet. Line spacing is 400 feet with picket stations every 100 feet 

along the lines. 

A reconnaissance survey with a Crone EM Dual frequency instrument was 

carrkdd out over the lines, which was successful in locating the position of 

the NW-striking thrust fault represented by a weakly conductive zone in the 

southeastern part of the grid. 

The deep overburden and possibly lower sulphide concentration of the 

mineralization searched for require a method with a deeper penetration rate 

and higher sensitivity such as induced polarization. 

RECOMMENDATIONS 

The area at the head of Kletsan shows promise for the discovery of a 

commercial copper deposit. The high copper content of the primary copper mineraliza- 

tion which is in the order of 70% Cu fow chalcocite would yield a high value 

concentrate which makes the transportation costs less stringent. 

The geological conditions are similar to those of Silver City Mines Ltd. 

where significant mineralization has been uncovered by stripping and diamond 

drilling. 

Further encouragement was given on the ground by prospecting and mapping 

during the past exploration season. 

The following exploration program is, therefore, recommended: 



Phase I 

Extend the existing grid 1,500 feet to the south and 800 feet 

total of 15.6 line miles. 

An Induced Pblarisation Survey is recommended over the entire 

to the west 

line grid 

using the variable frequency method and several electrode pair separations. 

Phase I1 

The results of the Induced Polarisation Survey should be followed up by 

a diamond drill program i f  warranted. It is estimated at this time that approxi- 

mately 1,200 feet of AQ wireline drilling will be required to test any signifi- 

cant results of the I. P. Survey. 

COST ESTIMATE 

Phase I 

1.P. Survey, 15.6 line miles, including 5.6 miles 
of lines, compilation of results and report. 

Supervision 

Camp, Food, Equipment 

Helicopter 

Mobilization, Demobilization of crew and 
equipment from Vancouver to Whitehorse 
and Mile 1168 on the Alaska Highway 

Air freight and Communications 

Contingencies @ 10% 

Total Phase I 

Phase I1 

1,200 feet AQ wireline diamond drilling 

Helicopter 

Mobilization of drill equipment, fuel, supplieg 
+ crew from Whitehorse 

Supervision 

Camp, Food 

Consulting, engineering, report + expenses 



Phase I1 (cont 'dl 

Contingencies @ 10% 

Total Phase 11 

Total Phase I & I1 

SUMMARY AND C O N C L U S I O N S  

The K-Cu 1 - 45 and 48 - 56 Mineral Claims are located at the head of 

Kletsan Creek near the Alaska border at the site of the first discovery of 

native copper in the White River basin. 

The property is underlain by Cache Creek limestones and a sequence of 

sedimentary and volcanic strata belonging to the Mush Lake group the upper 

part of which consist of predominantly purple amygdaloidal volcanics. 

The formations are terminated to the east by a regional thrust fault and 

to a great extent covered by talus, overburden, glacial till and a recent 

layer af volcanic ash. 

Exploration work carried out in 1968 indicates that--although the source 

of the main placer deposits in the west fork of Kletsan Creek is probably 

located in Alaska--finds of float of native copper, chalcocite in calcite 

veinlets and grains of both in purple amygdaloidal volcanics on the east facing 

slope of the mountain ridge dominating the property come from a source nearby 

and should be further investigated. 

The geological setting is Strikingly similar to Silver City's property 

at Upper Canyon, White River, where primary copper sulphides consisting mainly 

of Chalcocite have recently been discovered. 

An exploration program in two phases is recommended as outlined above 
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requiring $13,700.00 for Phase I and $25,800.00 for Phase 11 to a total 

Respectfully submitted, 

MACDONALD CONSULTANTS LTD. 

H. ~ober, P. Eng. 
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CERTIFICATE 

I, Helmut Wober, with business and residential address in 

B. C. do hereby delcare: 

1. I am a consulting mining engineer. 

Vancouver, 

2. I am a graduate of the Montanistische Hochschule Leoben, Austria, 1963. 

3. I am a registered Professional Engineer in the Yukon and British Columbia. 

4. I have gained experience in mining and exploration in positions of res- 

ponsibility with Nordisk Mineselskab A/S in East Greenland in 1961 and 

1962, with United Keno Hill Mines from 1964 to 1966. I held the position 

of Chief Mine Geologist with United Keno Hill Mines when I resigned to 

join MacDonald Consultants Ltd., in May 1966. 

5. I have personally studied all available information on the geology of the 

area described. 

6. I do not have nor do I expect to have or benefitially own any interest 

direct or indirect in the properties or securitkes of Whiee River Mines Ltd. 

Respectfully submitted, 

MACDONALD CONSULTANTS LTD . 

*-& 
H. o er, P. Eng. 
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