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The c l d  t r a y l ;  Fntc t i e  s r e a  - one (a dcub le -e rder  s l e d  : r a i l )  

iollo1;ring t h e  l e f t  l i m i t  ( s o u t h )  s i d e  of Canyon Zreek Lrom i t s  : u n c t i o n  -..lith 

t h e  Copper Kiver ,  belo;.: :;oods Canyon, and t h e  o t h e r  ::hich l e a v e s  t h e  Copper 

?.iver a t  T a r a l  a t  head o f  '!oods Canyon - a r e  h e a v i l y  overgrown w i t h  w i l l o w  and 

a l d e r ,  making them v i r t u a l l y  impassab le .  

Access t o  t h e  p r o p e r t y  i s  now l i m i t e d  t o  " f l o a t "  p l a n e  s e r v i c e  from 

C h i t i n a  w i t h  l a n d i n g s  made on Summit Lake,  from wnich p o i n t  t h e  d i s t a n c e  i s  

a b o u t  2 m i l e s  by good t r a i l .  Landing on  g r a v e l  b a r s  i n  upper 3 m i l e s  o f  Canyon 

c r e e k ' s  "U" shaped v a l l e y  i s  n o t  c o n s i d e r e d  p r a c t i c a l  due t o  " t r i c lcy"  s h i f t i n g  

winds  o f f  t h e  g l a c i e r s ,  t h e  s t e e p  mounta in  r i d g e s  su r rounding  i t  on  e a s t - w e s t  

s i d e s  and a t  s o u t h  end, and a 400 f o o t  h i g h  g r a n i t e  s t o c k  a c r o s s  75% of  lower 

end  o f  t h i s  3 m i l e  s e c t i o n .  

TOPOGRAPHY 

The area i s  one cf s t e e p  s l o p e s  and rugged r e l i e f .  The e l e v a t i o n  

a t  mouth of Canyon Creek is 400 f e e t ,  a t  Summit Lake (10 m i l e s  t o  t h e  s o u t h e a s t )  

i s  3000 f e e t ,  and i n  t h e  v a l l e y  below t h e  showings i t  i s  a b o u t  3100 f e e t  above 

s e a -  l e v e  1. 

The mountain r i d g e s  a l o n g  t h e  v a l l e y  average about  5000 f e e t ,  w i t h  

S p i r i t  Mountain,  6 mi les  wes t  of t h e  p r o s p e c t ,  r i s i n g  t o  7200 f e e t  above sea-  

l e v e l . "  

CLLElATE 

The a r e a  i s  one of f a i r l y  deep s n o w f a l l  v i t h  t h e  p r o s p e c t  g e n e r a l l y  

f r e e  o f  snow d u r i n g  J u l y ,  . \ugust ,  and September.  During summer months f a i r  

w e a t h e r  i s  s a i d  t o  p r e v a i l ,  a l t h o u g h  v e t  summer seasons  a r e  n o t  i n f r e q u e n t . *  

* USGS Bul. 943-C. Page 50 



.JATS!! SUPPLY -JLD TI:IBEX 

G l a c l e r  i e d  ;n r lc , x m e r ,  :anyon Creek  1 s  a l a r g e  scream d u r i n g  t h a t  

season ,  c a r r y i n g  a su1fic1cr. t  .ciurne of w a t e r  t o  supp ly  a l a r g e  m n i n g  and 

m i l l i n g  o p e r a t i o n  d u r i n g  l a t e  s p r i n g ,  sunnner, and f a l l  months. St ream f low 

d u r i n g  b a l a n c e  o f  t h e  year  1 s  no doubt  q u i t e  low. :.lo s t ream gauging on 

Canyon Creek h a s  been  made, bu t  a t  t i m e  o f  v i s i t  i t  was es t imated  t o  be  w i t h i n  

range o f  3000 t o  4000 c u b ~ c  f e e t  p e r  minu te .  

From t h e  a i r  t h e r e  sppears  t o  b e  a n  abundance of t imber f o r  min ing  

purposes  a l o n g  t h e  lower 4 3 1 1 ~ s  of  Canycn Creek ,  below t h e  2500 f o o t  e l e v a t i o n .  

XISTCRY 

I I D i s c o v e r y  o f  n i c k e l  was f i r s t  r e p o r t e d  i n  t h e  Canyon Creek a r e a  

i n  1907. S i x t e e n  c l a i m s  ::ere s t aked  and c o n s o l i d a t e d  a s  t h e  S p i r i t  r'4ountain 

n i c k e l  p r o s p e c t ,  under c!T.mersnip B. 0. P e t e r s o n ,  Charlc?y Young, and Andrew 

Halvorsen, and a "double e n d e r : '  road w a s  c o n s t r u c t e d  a long  Canyon Creek from 

t h e  Copper Xiver  t o  t h e  p r G s p c c t .  S e v e r a l  m i n e r a l i z e d  o u t c r c p s  were e x p l o r e d  

by t e s t - p i t s ,  and two s h o r t  tunne l s  were  d r i v e n  a t  t h e  base  of  t h e  inost promis-  

ing ~ u t c r o p ,  b u t  no o r e  c:ns szipped. The p r c s p e c t  was zbandoned i n  1917." * 
The a r e a  was zipparently n e g l e c t e d  by p r o s p e c t c r s  u n t i l  1954 when 6 

m i n e r a l  c l a i m s  - S p i r i t  :!our,cain ;:o.s 1 t o  6 - Tiere r e l o c a t e d  by Andrew Halvorsen ,  

Ne i l  F i n n i s a n d ,  and A r t  K e l s o n .  These c l a i m s  a r e  l o c a t e d  on t h e  wes t  s i d e  o f  

Canyon Creek,  and cover  t h e  a r e a  i n  which t h e  more i n t e r e s t i n g  n i c k e l - c o p p e r  

showings were  o r i g i n a l l y  found i n  1907, and upon which t h e  e a r l y  day work w a s  

l a r g e l y  c o n f i n e d .  

* USGS Bul. 943-C. Page 49 



- ,  

"The p r e v a i i i :  - .  2r.z::. :~;cii :n t h e  z r e a  r e p r e s e n t e d  IF. 'i;. i s  

a bedded sequence cf net~; ; ;cr? ;~;c :  zccics O K  C a r b c n i r e r c u s  age .  These :zclcs, 

predominant ly  s c h i s t ,  ; reer .s tzr?e ,  Lne i s s ,  and r e c r y s t a l i z e d  l i m e s t c n e ,  - r e  

i n t r u d e d  by igneous  r o c k s ,  - . -~ ic : i  n l though l a r g e l y  d i o r i t e  and d i a b n s e ,  i n c l u d e  

n i c k e l - b e a r i n g  p e r i d o t i t e  cind ? y r c x e n i t e  b o d i e s  t h a t  c o n s t i t u t e  t h e  S ~ i r i t  

l i o u n t ~ i n  n i c k e l - c o p p e r  p r c s p e c c . .  . . . . . ' I  * 
" S e v e r a l  eastT.arz-tr::l.zLr.; i i i s c o n t i n u o u s  p e r i d o t i t e  and p y r o x e n i t e  

Sod ies  crop o u t  on b c t n  :.,:des : 1:znyon Creek n e a r  i t s  ;lead. These Lcciies 

. . . . . . . . . . .may r e p r e s e n t  : i i sc~~zc:r ;uous  p o r t i o n s  o r  t h e  e a s t w a r d - t r e n d i n g  

s i l l .  ',!ost 3f t h e  s i l l - i : i : e  : .< ,d ies  a r e  s u l f i d e  b e a r i n g ,  b u t  o n l y  t-.:a, which 

c rop  c u t  cn  t h e  wes t  s i d e  , i i 'anvon Creek,  c o n t a i n  a s i g n i f i c a n t  q u a n t i t y  o f  

n i c k e l .  These two bcdic:: . , - s t  :=ute  t h e  p r i n c i p a l  n i c k e l  d e p o s i t  c f  c h i s  

r e p o r t .  (See 7ig.  4 ) .  3 . e  ., : 11- l i k e  bodies intrude C a r b o n i z e r o u s  beds  

mapped a s  l i m e s t o n e  on :L;are ' .  This u n i t  i n c l u d e s  beds  of  l ine -e rc ined  

t o  coarse-:rained r e c r y s t ~ ! : = i c  ' i i a e s t c n e ,  impure s c h i s t o s e  l imestcr-e ,  2nd 

s l i g n t l y  c c l c a r e o u s  hornb l e r . ae ,  .)ic t i t c ,  and d i o p s i d e  s c h i s t s .  These ?e ta-  

morphic rocks  c o n t a i n  s i l i c ~ d u s  zsnes  and s t r i n g e r s  o f  q u a r t z .  S i l i c i i i c a t i o n  

is  e s p e c i a l l y  p rominen t  z l z n ;  t h c  upper c o n t a c t  o l  t h e  i n t r u s i v e  bodies."  * 
"The r e g i o n a l  :rend 2 -  t h e  bedded metamorphic  r o c k s  i s  a l i t t l e  

n o r t h  of  :Jest. L o c a l  v a r i a t i o n s  of a s  much as 40" f rom t h i s  t r e n d  a r e  common. 

The r e g i o n a l  d i p  i s  t o  t h e  nort.:, g e n e r a l l y  a t  a n  a n g l e  o f  50" t o  3 5 O .  Most 

of t h e  i n t r u s i v e  b o d i e s  i n  t h e  a r e a  a r e  r o u g h l y  conformable  t o  t h e  i n t r u d e d  

beds. P a r t  of t h e  d i s c o n t i n u i t y  o f  t h e  s i l l - l i k e  b o d i e s  i s  due t o  se,menta- 

t i o n  by f a u l t i n g ,  b u t  no e v i d e n c e  of l a r g e  d i s p l a c e m e n t  w a s  found......... 

?hmerous s l i c k e n s i d e d  s u r f a c e s  a long c o n t a c t s  o f  t h e  i n t r u s i v e  bod ies  r epre -  

s e n t  ad jus tment  i n v o l v i n g  o n l y  smal l  d isplacement ."  * 
USGS Bul. 943-C.  Page 5 2 ,  53. 



~ . .  . : ~ . n e r z l i z a t i  -n 

'?he ? r e s e n t i : -  2nc~;n -:Fnernls c L  econcmic i n t e r e s t  I zun6  i;l t n i s  

d e p c s i t  a r e  a p p a r e n t l y  linlted t c  p e n t l a n d i t e  (!?eKi)S - and c n a l c c p r i t e  - 

Cu$'eS2. -1 second n i c k e l - i r c n  s u l f i d e  ( i d e n t i c i e d  a s  B r a v o i t e  by rile USGS) 

is  s a i d  tc a l s o  be p r e s e n t  in Lesser  m o u n t .  * 

The inost abundant  s u l f i d e  ? r e s e n t  i s  p y r r h o t i t e  ~ i i t h  l e s s e r  zmounts 

o f  p y r i t e .  1Iinor amounts ,:I s p h a l e r i t e  and magne t i t e  z r e  a l s o  r e p o r t e d .  * 
i>  ,. : t h e  secondary m i n e r a l s  l i ~ o n l t e  i s  t h e  n o s t  ccmmon; c c c a s i o n a l  n e n l i g i b l e  

:~~.ncunts O L  malach i te  ::as n o t e d .  

Samples s u b m i t t e d  .-or a n a l y s i s  snow on ly  t r a c e s  o f  g o l d  and s i l v e r .  

None of them t o  d a t e  show c o b a l t  t o  be  p r e s e n t .  

P o i n t s  examined a l o n g  t h e  s t r i k e  of t h e  m i n e r a l i z e d  zone on v e s t  

s i d e  of Canyon Creek were l i m i t e d  t o  (a )  t h e  50 Eoot t u n n e l  a t  abou t  3360 

e l e v a t i o n ;  (b)  the  22 £ c o t  .:iae open-cut  a t  about t h e  3500 e l e v a t i o n ;  2nd 
f ect 

( c )  a 9 Zoot t e s t  p i t  350A-:est  c f  t n e  open-cut a t  abou t  t h e  3660 l o o t  e l e v a t i o n .  

The t u n n e l  d o e s  :?.at snow m i n e r a l i z a t i o n  o f  s p e c i a l  i n t e r e s t .  

The wide open-cu t  snows a  more o r  l e s s  s o l i d  4 f o o t  ~ r i d t h  of s u l f i d e s  

on t h e  l imestone foot: ial l  s i d e ,  v i t h  a n  a d d i t i o n a l  o v e r l y i n g  18 f o o t  \ , ~ i d t h  of 

f a i r l y  heavy d i s s e m i n a t e d  s u l f i d e s  i n  an  a l t e r e d  p e r i d o t i t e  d i k e .  Th is  22 foot 

v i d e  showing was sampled i n  t::o s e c t i o n s ,  a s  d e s c r i b e d  below. It i s  exposed 

a l e n g t h  of about 30 f e e t  on t h e  s t e e p  s lope .  

The n i n e  f o o t  d e p t h  or' t h e  t e s t  p i t  was sunk on a 24 i n c h  v i d e  

p e r i d o t i t e  s i l l ,  which i s  t h e  same i n t r u s i v e  a s  exposed i n  t h e  c u t  a t  t h e  

3500 f o o t  e l e v a t i o n .  The m i n e r a l i z a t i o n  was l i m i t e d  t o  d i s s e m i n a t e d  s u l f i d e s  

* USGS ~ u l .  943-C. Page 53. 



.'.nd n i n c r  amounts - .  -z l :c : : i tc  ' .-tcin:'. 'i'he bas ic  s i l l  1 . z ~  I:ll,--:ed jc r  300 

. . 
to ;*Go i e e t  .!esterl:; ; . : Z C E  t e s t - p i t ,  r r i t l : .  , n i y  dissegincceci n i n e r a l i -  

z a t i s n  noted r:nere ~c .;as 11:;. =:cposea. 

I? repor ted  s o l i d  sul j i .de exposure bet:ieen the  tunnel  l e v e l  and t h e  

v a l l e y  f l o o r  vas  n o t  icuna. 

The wide x i n e r z l i z e d  z r e a s  c n  e a s t  s i d e  of  t h e  v a l l e y  :.-ere n o t  

e x m i n e d  as l i t t l e  ,-r no .;ark ::ad been dcne by .ialverson 2nd : I~ .n i sand  on t h a t  

slde : f #Canyon Cree?., -r.u ::,- s m p l e s  :ad been tdcen c y  t+.en LC Lr.r',Lcate ? resence  

; : nl?.eraLs o r  p o s s i b l c  ~ ccncqrc  - n t e r e s t .  

Sam 1 i n q  

Samples taken :.ere l i m i t e d  t o  t h e  wide open-cut a t  about  t h e  3500 

f o o t  e l eva t ion .  Analysis o f  tb.ese showed t h e  Zollowing va lues : -  

Sample ; l i d t h  ..u . .g Cu i< i Descrip t i c n  

7759 12 5 '. r . 7 -  - - 1 . 2 0  0.56 :::! ci-de ci open-cut , 3500 ':lev. 
- 1 t c r e d  ? e r i d o t i t e  s i l l .  Xstimate 

5 t o  lQYO su iTldes .  

7 760 4 i t  t r  r 1.60 4.26 Sol id s u l r i d e s  c n  ::I s ide .  Adjoins 
t h e  zbove sample. 

CC>lCLUS IONS 

The severa l  sho~!ings examined on t h e  {rest s i d e  o i  Canyon Creek are 

n o t  i n  themselves G I  eccncnic i n t e r e s t  cr importance. The one p o i n t  having a 

22 Zoot :ridth expcsec ir, open-cut a t  t h e  3500 root  e l e v a t i o n  appears  confined 

i n  s t r i k e  length  to 10 to  50 Feet.  Limited work done i n  t h e  p a s t  has  Tai led  



A -  .., - i .ccate  7. zcne c. rer;u1r,-- i  L - L I  ~ ;nd  l a t e r c l  c: : ten~ tz l n a i c n t e  a ' ! p c s s i b l e l '  

nic!ccl-ccpper 3 e p c s i t  : .- r . : ~ :  :. -uirecl  n a g n i t u - e  t c  =;lake lt cEe c I r e a l  I n t e r e s t .  

-.. i c e  p o s s i b i l i t i t  s -Indin:, E r i c k e i - c c p p e r  :iepcsFt ::: e c c n c n i c  

impor t z n c e  i n  t h i s  s t r u c t u r e  - s  p r e s e n t l y  c o n s i d e r e d  l i m i t e d  t c  t h e  . f ind ing  

GI z r e a t e r  v i d t h s  and fa r  a c r e  c c n t i n u c u s  "segments" of  t h e  p e r i d o t i t e  s i l l -  

l i k e  .?asses t h a n  have Seen l c c z t e d  i n  t h e  d i s t r i c t  t o  d a t e .  

.3ECCl~mP!DBTION 

It i s  recommended :.:at 3 s y s t e m a t i c  e f r o r t  be nade t o  t r a c e  t h e  

p e r i d o t i c e  1;esterl;.  in se-rc:: - - : ider  and z c r e  c o n t i n u c u s  segments ci t h i s  

b a s i c  i n t r u s i v e .  

The h i g h l y  minerz l i zed  a r e a s  on  east  s i d e  o f  Canyon Creek v a l l e y  

shou ld  be  i n v e s t i g a t e d ,  2 s  t.le , . e l l  d e f i n e d  o x i d i z e d  zones and s t r o n g  

":,>ssan capp ings"  Fay b e  r.:er?ying zones  o f  p o s s i b l e  i q o r t a n c e .  

Part i n  3. J a s p e r  
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SUPPLEMENTAL REPORT 
ON 

SPIRIT MOUNTAIN NICKEL-COPPER PROSPECT 
CANYON C S E K ,  CHITINA DISTRICT 

COPPER CENTER PRECINCT, VALDEZ QUADRANGLE 

INTRODUCTION 

This area w a s  r e v i s i t e d  August 12 t o  14, 1959, a t  request of 

Andrew Halvorson, N e i l  Finnisand, and Arthur Nelson, owners. 

The examination was confined t o  t h e  p e r i d o t i t e  areas on e a s t  s i d e  of 

upper Canyon Creek va l l ey ,  between approximate 3150 t o  5000 foot e l eva t ions ,  

where they had l a r g e l y  l imited t h e i r  1959 prospect ing season. This s e c t i o n  l ies  

% to  1 m i l e  upstream from the old Adit, from which p o i n t  the mineralized zone is 

sa id  t o  extend about four miles southeas ter ly ,  having been reportedly t raced by 

frequent outcrops i n t o  the  Tebay River val ley .  

The i n v e s t i g a t i o n  was l imited t o  t h e  1% mile  sec t ion  e a s t  of Canyon 

Creek, extending from the  valley f loor  over t h e  r i d g e  c r e s t  to  point  near head 

of the next  p a r a l l e l  "hanging valley." * 
GEOMGY 

(The genera l  geology of the a r e a  is discussed on page 4 of t h e  a t t ached  

repor t  covering t h e  w e s t  s ide  examination made i n  1954.) 

The mineral ized and strongly a l t e r e d  zone on the  e a s t  s ide  of t h e  v a l l e y  

i s  p resen t ly  considered a continuation of t h e  s t r u c t u r e  on the west s i d e  of 

Canyon Creek, upon which the  a d i t  was d r i v e n  and a number of open c u t s  made 

during t h e  1907-1917 period. 

Here t h e  s t r u c t u r e  has natura l  exposures of greater  widths and lengths  

of the h ighly  a l t e r e d  p e r i d o t i t e  dikes o r  s i l l  l i k e  masses with p y r i t i z a t i o n  

* Refer t o  Map 3, attached. 



being more extensive and continuous. Fault "drag folds" in the limestone adja- 

cent to - and in some cases including the intruded peridotite (and/or diorite 
II tonguesN) - suggest greater fault displacements than was noted on the west side 
structure. On south side of this zone - an estimated 700 feet from Sta. 5 and 
200 to 300 feet from sample No. 286 area (as shown on Sketch Map 4, attached) - 
the deeply incised gulch occupies a major fault zone of easterly-westerly strike 

which cuts across the ridge. %re or less paralleling the peridotite-limestone 

mineralized zone, this fault was probably responsible for the fracturing and 

"drag folds" along the peridotite-limestone belt in this area. 

On south aide of the gulch fault zone the formation appears to be 

entirely diorite. Its areal extent was not determined, and t h e  was not available 

to map the area in detail. 

The peridotite-limestone zone is largely obscured across the ridge crest, 

but is plainly evident in both the precipitous east and west walls near head of 

the "hanging-valley." Standing nearly vertical their limonite coated outcrops 

were estimated to be 50 to 100 feet across. 

Mineralization 

The sulfide minerals noted in this area are limited in order of their 

abundance to pyrite, marcasite and pyrrhotite with occasional chalcopyrite. No 

nickel minerals were noted. 

Thirty feet west of Sta. 3 (refer to sketch, Map 4) ax$ open-cut in a 

12 to 15 foot bluff, a few feet above the valley floor, has exposed a siliciour, 

banded (granitic) gneiss carrying numerous parallel veinlets of galena and sphalerite. 

Its exposed width is 15 inches; it is considered that additional work will show the 



t o t a l  width to be greater .  This i s  the  only point t o  da t e  where t he  galena- 

spha l e r i t e  mineralization h a s  been found. Ullmanite (a n i cke l ,  antimony sulfide) 

w a s  reported present associa ted with t h i s  galena-sphalerite occurrence, but it 

could not be ident i f ied  i n  study of the sample taken fo r  assay here  plus  hand 

specimen from the same point .  N o  gold o r  s i l ve r  values were found i n  sample 

assayed. 

From a distance t he  mineralized zone on ea s t  s i de  of t he  va l ley  appears 

t o  have a heavy "gossan" capping. However, close examination shows the  limonite 

t o  be a th in  coating, which i s  derived from oxidation of t he  pyroxene, hornblende, 

p y r i t e ,  pyrrhot i te ,  and marcasite. 

The iron su l f i de s  occurring a r e  small so l id  lenses ,  v e i n l e t s ,  and die- 

seminated grains. These minerals  a r e  more abundant on the  lower slopes where 

they a r e  found i n  a pex ido t i t e  gneiss (or schis t )  which is somewhat calcareous 

i n  some sections and s i l i c o u s  i n  others. 

With owners repor t ing t h a t  numerous pieces of t he  p e r i d o t i t e  i n  t h i s  

a r ea  had shown "positive" n icke l  present through use of t he  dimethylgloxime t e s t ,  

f i f t e e n  to  twenty f resh ly  broken pieces ,  showing no v i s i b l e  su l f i de s ,  were checked. 

Of these  only three (from poin t s  where sample8 276,279, and 281were  cut)  responded 

t o  t h e  t e s t  - and then only a f t e r  a 30 t o  45 minute in te rva l .  

Mineralization a t  t he  higher elevations (above t h e  3400 leve l )  i n  area 

examined i s  limited t o  disseminated p y r i t e  and pyr rho t i t e  wi th  only occasional 

f i n e ,  shor t  ve in le t s  and "pods" of these minerals noted. 

Sampling 

With f i e l d  t e s t s  showing only t races  of n ickel  and occasional  chalcopyrite 

a t  a few widely separated po in t s ,  only a limited number of samples were taken. 

Resul ts  of t he i r  analys is  a r e  as follows:- 



SAMPLING RESULTS 

Srtmple Width Au Ag Ni Cu 
No in.s oz oz % 7. Description 

27 1 10 Nil Nil Tr 0.16 4530 El. Near W of 100' peridotite dike 
(or sill) at Ls contact. Diorite contact 
200' south. Fine veinlets & diseem. py- 
rite & pyrrhotite 40' from base of 300' 
La cliff. 

272 4500 El. Rock type. Identification-peridotite. 

273 18 Tr Nil Tr 0.15 3160 El. 40' S55E of Spirit Mt. #4 
Disc. Post. 60-709. pyrite, pyrrhotite, 
marcasite in banded peridotite gneiss or 
schist. 

274 26 Tr Nil Tr Tr El. 3160. Overlies & adjoins #273. Eat. 
-5% sulfides in banded,peridotite gneiss. 

2 75 26 Tr Nil Tr 

276 32 Tr Nil Nil 

El. 3160. Overlies 6 adjoins f274. Eat. 
-1% sulfides in banded peridotite gneiss. 

El. 3160. Overlies & adjoins #275. Few 
grains pyrite. Banded peridotite gneiss. 
Dimethyl test showed tr of Ni in 1 hr. 

+277 I5 Nil Nil 0.12 El. 3150. Open-cut showing galena 6 
sphalerite veinlets in silicious, banded, 
granitic gneiss. 

279 60 Tr Nil Tr 

280 28 Nil Nil Tr 

28 1 Grab Tr Nil Tr  

285 Grab Tr Nil ~r 

28 6 Grab Tr Nil Tr 

El. 3410. Little pyrite in highly sheared 
& altered peridotite. Dimethyl teat showed 
trace of Ni in half hour. 

El. 3410. Underlies 8279. Material simi- 
lar to #279. 

El. 3450. Grab across 3' highly altered 
peridotite dike, with little disscm.rulfides. 
Dike 20' wide, Lo FW & EU. Dimethyl tart 
ahowed trace Ni. 

El. 3600. Grab of dissem.sulfides in 100' 
peridotite dike by NF. Diorite contact 
75 to 100 ft. south. 

El. 3600. Grab by NF from point near 
-11 open cut of peridotite dike, with few 
small "pods" of sulfides & dissem. grains. 



Two samples taken by Messrs. Finnisand and Nelson e a r l i e r  i n  August 

1959 from the  west s i de  zone were submitted f o r  assay. Obtained from open-cut 

and t e s t  p i t  completed by or iginal  d iscoverers  previously  sampled by undersigned 

i n  1954, p lus  one from a new showing between those  two, r e su l t s  of t h e i r  ana lys i s  

a re  as  follows:- 

Sample Width Au Ag N i  Co Cu 
No. in.s oz oz 7. 9. X Description 

282 3 6 T r  N i l  10.4 Nil 0.97 El. 3700. Across one end of 9' 
t e s t  p i t .  Solid py r rho t i t e ,  pent- 
l and i t e ,  and some chalcopyrite.* 

283 18 Tr N i l  7.84 N i l  2.05 El. 3525. Solid pyr rho t i t e ,  pent- 
l a a d i t e ,  and some chalcopyri te ,  on 
FU s ide  of 22 f t  wide open-cut. 

284 12 Tr N i l  1.58 N i l  Tr Reported taken from shallow t rench 
dug i n  1958. Ful l  v i d t h  of mineralized 
p e r i d o t i t e  not exposed. Pyr rho t i t e ,  
pent landi te ,  l i t t l e  chalcopyrite. 

* Note:- The high n icke l  values i n  No. 282 and type of material  i n  t ha t  sample 

suggests i t s  source t o  be from another exposure, as t h i s  8 foot t e s t - p i t  was ex- 

amined i n  1954 and t o t a l  of sul f ides  present  w a s  estimated a t  l e ss  than 5%. It 

seems l i k e l y  t h a t  t h e  owner inadvertently got  sample No. 282 and No. 284 "switched." 

CONCLUSION 

Although the  ea s t  side zone examined contains  a l tered p e r i d o t i t e  exposures 

of g rea te r  a r e a l  ex ten t ,  and more widespread p y r i t i z a t i o n ,  than west s i de  of va l ley ,  

t o  da te  no ore-shoots of possible economic importance o r  showings t h a t  would en- 

courage o r  j u s t i f y  an exploration program be undertaken have been found. 

Nickel occurs only i n  t race  amounts as is the  case with gold. Cobalt 

and s i l v e r  are e n t i r e l y  absent. 



The absence of gold o r  s i l v e r  values i n  t h e  galena-sphaleri te  vein,  

present ly  exposed ac ross  a 15 inch width, ind ica tes  t h i s  occurrence i s  not of 

economic i n t e r e s t .  However, should addi t ional  s t r i p p i n g  on t h i s  showing expose a 

much greater  width of t h e  galena-sphaleri te  minera l i za t ion ,  it would be des i rab le  

t o  make e f f o r t  t o  t r a c e  o r  p r o j e c t  i t s  nor theas te r ly  s t r i k e  i n t o  the  overlying 

limestone to  determine whether there  a r e  ind ica t ions  of p o s s i b l e  large  replacement 

orebodies of these  minera ls  i n  tha t  formation. 

I n  samples from the  area  as a whole no t r a c e s  of cobal t  have been found 

t o  date. 

One sample submitted by Mr. Nelson (marked No. 1) i n  1959 carr ied  0.18 

oz i n  gold, but  d e s c r i p t i o n  o f  i t s  location w a s  not  given. M r .  Finnisand r e p o r t s  

t h a t  a  sample taken by him i n  1958 from the wide showing on w e s t  s i d e  of va l l ey  

a t  the 3525 e leva t ion  sampled by undersigned i n  1954 w a s  r ep ,x ted  t o  carry $20.00 

to $24.00 in gold by a commercial assayer. 

RECOMMENDATION 

With the  nickel-copper showings t o  d a t e  being confined to  the p e r i d o t i t e  

zone on west s i d e  of Canyon Creek, it is  recomnended t h a t  f u t u r e  explorat ion work 

be largely  l imi ted  t o  search fo r  ore bodies i n  t h a t  area.  Prospecting of the  

p e r i d o t i t e  zone should be continued westerly i n  e f f o r t  t o  f i n d  more encouraging 

surface  exposures. To d a t e  the outcrops have been widely spaced with r e l a t i o n  t o  

each other ,  and ind iv idua l ly  have shor t ,  i r r e g u l a r ,  l e n t i c u l a r  surface expression 

along s t r i k e  of t h e  zone. 

With these  occurrences located near o r  a t  per idot i te- l imestone con tac t s  

a diamond d r i l l i n g  program would be the bes t  method t o  employ t o  determine whether 

replacement depos i t s  e x i s t  of economic Lmportance below t h e  surface outcrops. A 



d r i l l i n g  program should be preceded by a geophysical survey, as use of t h i s  medium 

would i so l a t e  the stronger and larger  mineral concentrations. 

Until such time a s  a geophysical and/or diamond d r i l l i n g  program can be 

undertaken, trenching along and across surface exposures ( fo r  sampling purposes) 

repor ted found i n  1959 should be done. For t h i s  work it is suggested a l i gh t  

weight gasoline engine powered jackhammer should be avai lable .  

Although no nickel-copper occurrences have been found i n  the  ea s t  side 

a r e a  examined, it w i l l  be worth-while fo r  owners t o  follow the  p e r i d o t i t e  zone 

e a s t e r l y ,  and sample surface  exposures wherever strong p y r r h o t i t e  showings are  

found. 

Anchorage, Alaska 
Apri l  1960 

Martin W. ~ a e r  
Mining Engineer 
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REPORT ON 
SPIRIT MOUNTAIN NICKEL-COPPER PROSPECT 

CHITINA DISTRICT, COPPER CENTER PRECINCT 
VALDEZ QUADRANGLE, ALASKA 

SUMMARY 

The showings examined on t h e  S p i r i t  M t .  Nickel--Copper Prospect  do 

not  suggest  o r  i n d i c a t e  an occurrence of economic importance. 

However, w i th  d i s t r i c t  s t r u c t u r a l  cond i t i ons  of t h i s  a r e a  r epo r t ed  

a s  being p e r s i s t e n t  f o r  5 t o  6 miles  wes t e r ly  toward S p i r i t  Mountain and an a s  

y e t  undetermined d i s t a n c e  e a s t e r l y ,  and t h e  presence of a  favored p e r i d o t i t e  "host" 

rock f o r  n i c k e l  d e p o s i t i o n  r epor t ed  f r equen t ly  reoccurr ing  (out-cropping) f o r  vary- 

i n g  d i s t ances  along t h i s  s t r u c t u r e ,  i t  is  "poss ib le"  t h a t  more i n t e n s i v e  prospect-  

i ng  and t renching  along t h i s  zone may l o c a t e  ore-bodies of r e a l  i n t e r e s t .  

Use of geophys ica l  equipment by experienced ope ra to r s  a long t h i s  perido- 

t i t e  s t r u c t u r e  would be t h e  qu ickes t  method t o  l o c a t e  subsur face  minera l ized  

zones. A survey of t h i s  n a t u r e  should i s o l a t e  t h e  a r e a s  of most i n t e n s i v e  minera l  

concent ra t ions .  T h e i r  width and l a t e r a l  e x t e n t  would sugges t  t h e  most .promising 

( l a r g e  tonnage p o t e n t i a l )  s e c t i o n s  t o  d r i l l .  

INTRODUCTION 

A pre l imina ry  examination of t h e  S p i r i t  Mountain nickel-copper occurrence 

was. made a t  r eques t  of Andrew Halvorson, of S e a t t l e ,  Wn., and Ne i l  F innisand ,  long- 

t ime r e s i d e n t  of Ch i t i na ,  Alaska. Accompanied by M r .  Finnisand,  one day, - 
J u l y  23 ,  1954 - w a s  spent  on t h e  proper ty .  

LOCATION AND ACCESSIBILITY 

The s i x  minera l  c la ims  - S p i r i t  Mountain No.s 1 t o  6 ,  i n c l u s i v e  - he ld  

by Messrs. Halvorson and Finnisand ,  a r e  l o c a t e d  a t  approximate co-ordinates  

Longitude 144O 16' West and L a t i t u d e  61' 18'  North. They a r e  s i t u a t e d  on t h e  

f a i r l y  s t e e p  w e s t  s i d e  s l o p e s  of Canyon Creek v a l l e y .  



The o l d  t r a i l s  i n t o  t h e  a r e a  - one ( a  double-ender s l e d  t r a i l )  

fo l lowing  the  sou th  s i d e  of Canyon Creek from i t s  junc t ion  wi th  the  Copper 

River  below Woods Canyon, and t h e  o t h e r  which leaves  t h e  Copper River a t  

T a r a l  a t  head of Woods Canyon - a r e  heavi ly  overgrown wi th  willow and a l d e r ,  

making them v i r t u a l l y  impassable.  

Access t o  t h e  proper ty  i s  now l i m i t e d  t o  " f l o a t "  p lane  s e r v i c e  from 

C h i t i n a  wi th  landing  made on Summit Lake, from which po in t  t h e  d i s t a n c e  i s  

about 2  mi les  by good t r a i l .  Landing on g r a v e l  b a r s  i n  upper 3  mi les  of Cnayon 

Creek 's  "U" shaped v a l l e y  is  no t  considered p r a c t i c a l  due t o  s h i f t i n g  winds of f  

t he  g l a c i e r s ,  t h e  s t e e p  mountain r idges  surrounding i t  on east-west s i d e s  and a t  

south  end, and a  400 f o o t  h igh  g r a n i t e  s tock  a c r o s s  75% of lower end of t h i s  3  

mi le  s ec t ion .  

TOPOGRAPHY 

The a r e a  is one of s t e e p  s l o p e s  and rugged r e l i e f .  The e l e v a t i o n  a t  

mouth of Canyon Creek is  400 f e e t ,  a t  Summit Lake (10 mi les  t o  the  s o u t h e a s t )  is  

3000 f e e t ,  and i n  t h e  v a l l e y  below t h e  showings i t  is  about 3100 f e e t  above sea- 

l e v e l .  

The mountain r idges  a long  the  v a l l e y  average about 5000 f e e t ,  w i t h  

S p i r i t  Mountain, 6 mi l e s  west of t h e  prospec t ,  r i s i n g  t o  7200 f e e t  above sea l eve l .*  

CLIMATE 

The a r e a  i s  one of f a i r l y  deep snowfa l l  wi th  t h e  prospec t  g e n e r a l l y  

f r e e  of snow dur ing  J u l y ,  August, and September. During summer months f a i r  

weather i s  s a i d  t o  p r e v a i l ,  a l though wet summer seasons a r e  no t  in f requent .*  

* USGS Bul. 943-C. Page 50 



WATER SUPPLY ATiVD TIMBER 

G l a c i e r  f e d  i n  t h e  summer, Canyon Creek i s  a  l a r g e  s t ream dur ing  t h a t  

season ,  ca r ry ing  a  s u f f i c i e n t  volume of water  t o  supply a  l a r g e  mining and 

m i l l i n g  ope ra t i on  dur ing  l a t e  s p r i n g ,  summer, and f a l l  months, Stream flow 

dur ing  balance of t h e  year  i s  no doubt q u i t e  low. No s t ream gauging on 

Canyon Creek has  been made, bu t  a t  t i m e  of v i s i t  i t  was es t imated  t o  be w i t h i n  

range of 3000 t o  4000 cubic  f e e t  p e r  minute. 

From t h e  a i r  t h e r e  appears  t o  be an abundance of t imber f o r  mining 

purposes  along t h e  lower 4 mi les  of Canyon Creek, below t h e  2500 f o o t  e l e v a t i o n .  

HISTORY 

"Discovery of n i c k e l  was f i r s t  r epo r t ed  i n  t h e  Canyon Creek a r e a  i n  

1907. S ix t een  c la ims  were s t a k e d  and cnnsol ida ted  a s  t h e  S p i r i t  Mountain n i c k e l  

p rospec t ,  under ownership of B. 0. Pe te rson ,  Charley Young, and Andrew Halvorsen,  

and a "double ender" road was cons t ruc t ed  a long  Canyon Creek from t h e  Copper River  

t o  t h e  prospec t .  S e v e r a l  mine ra l i zed  outc rops  were explored by t e s t - p i t s ,  and 

two s h o r t  t unne l s  were d r iven  a t  t h e  base of t h e  most promising outc rop ,  b u t  no 

o r e  was shipped. The prospec t  w a s  abandoned i n  1917."* 

The a r e a  was appa ren t ly  neg lec t ed  by prospec tors  u n t i l  1954 when 6 

d n e r a l  c la ims - S p i r i t  Mountain No.s 1 t o  6 - were r e l o c a t e d  by Andrew Halvorsen,  

N e i l  F innisand,  and A r t  Nelson. These claims a r e  l oca t ed  on t h e  west  s i d e  of 

Canyon Creek, and cover  t h e  a r e a  i n  which t h e  more i n t e r e s t i n g  nickel-copper  

showings were o r i g i n a l l y  found i n  1907, and upon which t h e  e a r l y  day work was 

l a r g e l y  confined. 

* USGS Bul. 943-C. Page 49 



GEOLOGY 

� he p r e v a i l i n g  country rock i n  t h e  a r e a  represented  i n  Fig. 3 i s  a  

bedded sequence of metamorphic rocks of Carboniferous age. These rocks,  predomi- 

n a n t l y  s c h i s t ,  g reens tone ,  g n e i s s ,  and r e c r y s t a l i z e d  l imes tone ,  a r e  i n t ruded  by 

igneous rocks, which al though l a r g e l y  d i o r i t e  and d iabase ,  i nc lude  n icke l -bear ing  

p e r i d o t i t e  and pyroxeni te  bodies  t h a t  c o n s t i t u t e  t h e  S p i r i t  Mountain nickel-copper  

prospect . .  . . . . . . I r  * 
"Several  eastward-trending d iscont inuous  p e r i d o t i t e  and pyroxeni te  bodies  

crop out  on both  s i d e s  of Canyon Creek near  i t s  head. These bodies  ........ may 

rep resen t  d i scont inuous  po r t ions  of t he  eastward-trending s i l l .  Nost of t h e  s i l l -  

l i k e  bodies  a r e  s u l f i d e  bea r ing ,  bu t  only two, which crop ou t  on the  west s i d e  of 

Canyon Creek, c o n t a i n  a  s i g n i f i c a n t  quan t i t y  of n i c k e l .  These two bodies  c o n s t i t u t e  

t he  p r i n c i p a l  n i c k e l  depos i t  of t h i s  r e p o r t .  (See Fig. 4 ) .  The s i l l - l i k e  bodies  

i n t r u d e  Carboniferous beds mapped a s  l imestone on f i g u r e  3.  This  u n i t  i nc ludes  

beds of f ine-gra ined  t o  coarse-grained r e c r y s t a l l i z e d  l imes tone ,  impure s c h i s t o s e  

l imestone,  and s l i g h t l y  ca l ca reous  hornblende, b i o t i t e ,  and d iops ide  s c h i s t s .  

These metamorphic rocks  con ta in  s i l i c i o u s  zones and s t r i n g e r s  of qua r t z .  S i l i c i f i c a -  

t i o n  is  e s p e c i a l l y  prominent a long  the  upper c o n t a c t  of t h e  i n t r u s i v e  bodies ."  * 

"The r e g i o n a l  t r end  of t h e  bedded metamorphic rocks  is  a l i t t l e  n o r t h  

of west. Local  v a r i a t i o n s  of as much a s  40° from t h i s  t r e n d  a r e  common. The 

r eg iona l  d i p  i s  t o  t h e  no r th ,  gene ra l ly  a t  an angle  of 50° t o  85'. Most of t h e  

i n t r u s i v e  bodies  i n  t h e  a r e a  a r e  roughly conformable t o  t h e  in t ruded  beds. P a r t  

of t h e  d i s c o n t i n u i t y  of t h e  s i l l - l i k e  bodies  i s  due t o  segmentation by f a u l t i n g ,  

bu t  no evidence of l a r g e  displacement  was found..... .  Numerous s l i c k e n s i d e d  

s u r f a c e s  along c o n t a c t s  of t h e  i n t r u s i v e  bodies  r ep re sen t  adjustment involv ing  

only s m a l l  displacement."* 

USGS Bul. 943-C. Page 52,  53. 



Minera l i za t ion  

The p r e s e n t l y  known minera ls  of economic i n t e r e s t  found i n  t h i s  

depos i t  a r e  appa ren t ly  l i m i t e d  t o  p e n t l a n d i t e  (FeNi)S - and cha lcopyr i t e  - 
CuFeS2. A second n i cke l - i ron  s u l f i d e  ( i d e n t i f i e d  a s  Bravoi te  by t h e  USGS) i s  s a i d  

t o  a l s o  be p r e s e n t  i n  l e s s e r  amount.* 

The most abundant s u l f i d e  present  i s  p y r r h o t i t e  w i th  l e s s e r  amounts 

of p y r i t e .  Xinor amounts of s p h a l e r i t e  and magnet i te  a r e  a l s o  repor ted .*  

Of t h e  secondary minera ls  l i m o n i t e  i s  the most common; occas iona l  n e g l i g i b l e  

amounts of ma lach i t e  was noted.  

Samples submit ted f o r  a n a l y s i s  show only t r a c e s  of gold and s i l v e r .  

None of them t o  d a t e  show c o b a l t  t o  be p re sen t .  

P o i n t s  examined a long  the  s t r i k e  of t h e  minera l ized  zone on west 

s i d e  of Canyon Creek were l i m i t e d  t o  (a) t h e  50 f o o t  tunnel  a t  about 3360 

e l eva t ion ;  (b) t h e  22 f o o t  wide open-cut a t  about  t he  3500 e l e v a t i o n ;  and 

(c )  a  9 f o o t  t e s t  p i t  350 f e e t  west of the  open-cut a t  about t he  3660 f o o t  e l e v a t i o n .  

The  t u n n e l  does no t  show mine ra l i za t ion  of s p e c i a l  i n t e r e s t .  

The wide open-cut ahows a  more o r  l e s s  so ldd  4 f o o t  width of s u l f i d e s  

on t h e  l imestone f o o t w a l l  s i d e ,  wi th  an a d d i t i o n a l  over ly ing  18 f o o t  width of 

f a i r l y  heavy disseminated s u l f i d e s  i n  an a l t e r e d  p e r i d o t i t e  d ike .  Th i s  22 f o o t  

wide showing was sampled i n  two s e c t i o n s ,  3s descr ibed  below. It i s  exposed 

a  length  of about  30 f e e t  on t h e  s t e e p  s lope .  

The n i n e  f o o t  depth of t h e  t e s t  p i t  was sunk on a 24 inch  wide 

p e r i d o t i t e  s i l l ,  which i s  t h e  same i n t r u s i v e  as exposed i n  t h e  c u t  a t  t h e  

3500 f o o t  e l e v a t i o n .  The mine ra l i za t ion  was l i m i t e d  t o  disseminated s u l f i d e s  

* USGS Bul. 943-C. Page 53 



and minor amounts of malachi te  " s t a in" .  The b a s i c  s i l l  was fol lowed f o r  300 

t o  400 f e e t  w e s t e r l y  from t h e  9 f o o t  t e s t - p i t ,  wi th  only disseminated mine ra l i -  

s a t i o n  noted where i t  was f u l l y  exposed. 

A r e p o r t e d  s o l i d  s u l f i d e  exposure between t h e  t unne l  l e v e l  and t h e  

v a l l e y  f l o o r  w a s  n o t  found. 

The wide minera l ized  a r e a s  on e a s t  s i d e  of t h e  v a l l e y  were no t  

examined a s  l i t t l e  o r  no work had been done by Halverson and Finnisand on t h a t  

s i d e  of Canyon Creek, and no samples had been taken  by them t o  i n d i c a t e  presence  

of minera l s  of p o s s i b l e  economic i n t e r e s t .  

S  amp 1 i n a  

Samples taken w e r e  l i m i t e d  t o  t h e  wide open-cut a t  about t h e  3500 

f o o t  e l e v a t i o n .  Analys i s  of t h e s e  showed t h e  fol lowing values:-  

SAMPLE RESULTS 

Sample Width Au Ag Cu N i Descr ip t ion  

7759 18 ft t r  t r  0.66 0.56 HW s i d e  of open-cut @ 3500 Elev. 
A l t e r ed  p e r i d o t i t e  s i l l .  Es t imate  
5  t o  10% s u l f i d e s .  

7760 4 f t  t r  t r  1.60 4.26 S o l i d  s u l f i d e s  on FW s i d e .  Adjoins 
t h e  above sample. 

CONCLUSIONS 

The s e v e r a l  showings examined on tee west s i d e  of Canyon Creek a r e  

n o t  i n  themselves of economic i n t e r e s t  o r  importance. The one p o i n t  having a 

22 f o o t  width exposed i n  open -cu t ' a t  t h e  3500 f o o t  e l e v a t i o n  appears  conf ined  

i n  s t r i k e  l e n g t h  t o  30 t o  50 f e e t .  Limited work done i n  t h e  p a s t  has  f a i l e d  



to locate a zone of required width and lateral extent to indicate a "possible" 

nickel-copper deposit of the required magnitude to make it one of real interest. 

The possibilities for finding a nickel-copper-deposit of economic 

importance in this structure is presently considered limited to the finding 

of greater widths and far more continuous "segments" of the peridotite sill- 

like masses than have been located in the district to date. 

RECOMMENDATION 

It is recommended that a systematic effort be made to trace the 

peridotite westerly in search of wider and more continuous segments of this 

basic intrusive. 

The highly mineralized areas on east side of Canyon Creek valley 

should be investigated, as the well defined oxidized zones and strong 

I 1  gossan cappings" may be overlying zones of possible importance. 

Anchorage, Alaska 

March, 1955 

' Martin W. Jasp "9 
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