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REPORT ON 

TURNAGAIN COPPER NICKEL PROSPECT 

INTRODUCTION 

A moderate programme of geophysics and exp lo ra to ry  diamond d r i l l i n g  

was conducted on t h e  Turnagain Proper ty  dur ing  t h e  year  a s  a follow-up of  

e a r l i e r  work. Supplies  were taken i n  by Cat t r a i n  dur ing  March. Late 

me l t i ng  snow and a de lay  i n  t he  a r r i v a l  of S. Presunka prevented an e a r l y  

s t a r t  bu t  work on t h e  proper ty  was underway by May. Comprehensive s u r f a c e  

geophysical  surveys included E.M. 16  (17.8 and 1 8 . 6 ) ,  Mark I V  and Magneto- 

Cl meter .  Widely spaced diamond d r i l l  ho l e s  were pos i t i oned  t o  i n t e r s e c t  t h e  

"outcropping upper n i c k e l  zone", E.M. 16  and Mark I V  anomalies.  This  

d r i l l i n g  cont rac ted  by Schuss le r  and Holtz u s ing  an AQ w i r e l i n e  machine was 

a l l  on t h e  west s i d e  of  t h e  Turnagain River .  Eleven s h o r t  packsack ho le s  

were a l s o  d r i l l e d  t o  t e s t  favourable  outcrops  e a s t  and west of t h e  r i v e r .  

Work was completed by e a r l y  September and t h e  camp l e f t  i n  a w in te r i zed  

cond i t i on .  E a r l i e r  r e p o r t s  desc r ibe  t h e  p rope r ty  more thoroughly and t h e s e  

d e s c r i p t i o n s  w i l l  no t  be repea ted  i n  t h i s  r e p o r t .  A l l  maps prepared t o  d a t e  

have been included i n  an o f f i c e  f o l i o ;  only t h o s e  o f  r e c e n t  d i r e c t  i n t e r e s t  

a r e  included with t h i s  r e p o r t .  

LOCATION, ACCESS AND PERSONNEL 

The claims a r e  l oca t ed  nea r  t h e  Turnagain River i n  no r th  c e n t r a l  B . C .  

approximately 40 mi les  due e a s t  o f  t h e  south  end of Dease Lake. (Centre of  

0 group on Cry Lake Sheet 104 I a t  58 '28 '~,  1 2 8 ° 5 0 r ~ . )  The claims cover  an a r e a  
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ranging i n  e l eva t ion  from 3,500 f t .  a t  t h e  r i v e r  t o  6,000 f t .  

0 Access was e i t h e r  by h e l i c o p t e r  o r  by l i g h t  p lane  t o  an a i r s t r i p  b u i l t  

on t h e  r i v e r  bank a mile from t h e  main camp, A winter  Cat road passes through 

t h e  proper ty .  

In March, Schussler  staked o r  res taked 43 cancel led claims on which t h e  

1969 a i r  E.M.-mag survey indica ted  apprec iable  anomalies. This was neces- 

s i t a t e d  by t h e  increased a c t i v i t y  of  o the r  companies i n  t h e  a r e a .  To da te ,  

t he re fo re ,  t h e r e  a r e  119 Turn, 1 Cobalt and 1 Pyr rho t i t e  claims.  F ina l  opt ion 

payments were made i n  September on t h e  optioned Cobalt and P y r r h o t i t e  claims. 

S. Presunka a s s i s t e d  by s tudent  G .  Kifiak and M .  Mickle continued geo- 

phys ica l  surveys from May t o  June. D r i l l i n g  by Schussler  and crew s t a r t e d  

i n  May and continued t o  e a r l y  September. D r i l l i n g  was supervised by and core 

logged by R.  Wares during May, a f t e r  which s tudent  J, Novaczek was respons ib le  

f o r  core  logging. Supervision was by J .  J .  McDougall who made seve ra l  b r i e f  

0 v i s i t s .  

A small  amount of s i l t  sampling was completed by a s tuden t  J. Whitaker. 

GEOLOGY 

Mapping undertaken on the  proper ty  during t h e  year  cons i s t ed  of t i e i n g -  

i n  of  t h e  hanging wall contact west of t h e  r i v e r .  S i g n i f i c a n t  geological  

information was obtained from diamond d r i l l  holes  14, 15, 16, 17 and 18 logged 

by R. Wares. P rec i se  logging of  t h e  l a t e r  holes  i s  incomplete but  genera l ly  

adequate a s  f a r  a s  main rock type,  s t r u c t u r e  and mine ra l i za t ion  i s  concerned, 

s ince  t h e  work was examined a t  i n t e r v a l s  by J .  J. McDougall and R.  Wares. 

Regional mapping by t h e  G.S.C. shows t h e  Turnagain a r e a  wi th in  a 

broad N.W. t rending b e l t  of u l t r a b a s i c s  thought t o  have a s i l l  l i k e  form. 

The s i l l  d i p s  southwest and i s  one limb of a synform. The rocks on e i t h e r  

s i d e  of  t h e  u l t r a b a s i c  b e l t  a re  i n t e n s e l y  folded s c h i s t s  bounded on t h e  e a s t  
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by t h e  Cass i a r  Batholi th.  L i t t l e  progress was made i n  t h e  understanding of 

0 l o c a l  geology o r  i t s  r e l a t i o n  t o  t h e  regional  geology a s  unusual ly heavy and 

p e r s i s t e n t  snow prevented t h e  regional  mapping planned by R .  Wares before  

moving t o  h i s  acce lera ted  southern commitments. 

Mapping by Novaczek along the  western hanging wall  contac t  suggests  

an average s t r i k e  of about 320° and a d i p  t o  t h e  south of 7 0 ~ ~ 8 0 ~ .  This 

p a r a l l e l s  t h e  major banding of t h e  u l t r a b a s i c  and t h e  a t t i t u d e  of  t h e  s c h i s t s .  

Unusual rocks encountered i n  holes 22 and 23 have completely confused 

a Ph. D.  petrographer (h i s  r epor t  on 3 t h i n  s e c t i o n s  enclosed).  Thus t h e r e  

was l i t t l e  poin t  i n  a  s tudent  t r y i n g  t o  name t h e s e  i n  t h e  f i e l d .  A greenish 

grey, dark speckled rock (#22-260) no t  u n l i k e  t h a t  encountered elsewhere 

wi th in  t h e  u l t r a b a s i c  and logged a s  a  pyroxenite ,  i s  e i t h e r  a  lqskarn" o r  an 

"unusual pyroxene-rich b a s i c  o r  u l t r abas ic" .  Specimen #23-1 termed a green 

t u f f  i n  t h e  logs has been c a l l e d  a  "highly epidot ized  b a s i c  t o  in termedia te  

0 
vo lcan ic  rock ???It. This i s  be l ieved t o  be t h e  most common rock i n  t h e  greenish 

outcrops.  

Of i n t e r e s t  i s  t h e  f a c t  t h a t  t h e  above descr ibed  rocks a r e  not  markedly 

s c h i s t o s e  and a r e  thus  supposedly younger than t h e  enclosing s c h i s t s  t o  t h e  

west. However, t h e  hanging wall  contact  of t h e  u l t r a b a s i c  immediately t o  t h e  

e a s t  is  on occasions somewhat sch i s tose .  The p o s s i b i l i t y ,  t h e r e f o r e ,  e x i s t s  

t h a t  t h e s e  a r e  a c t u a l l y  l a t e r  dykes o r  s i l l s  and a s  such may be r e l a t e d  t o  

t h e  l i t t l e  understood tuffaceous b recc ia  p ipe  (?) conta in ing  fragments of  

" reac t ion  rimmed" and fore ign  g r a n i t i c  rocks.  This  b r e c c i a  was i n t e r s e c t e d  

by d r i l l  holes  i n  t h e  v i c i n i t y  of t h e  Turnagain River and could poss ib ly  

u n d e r l i e  t h e  whole u l t r a b a s i c  mass. Corre la t ion  has y e t  t o  be c a r r i e d  ou t .  

A rock type, represented by Specimen #23-4-64, i n t e r s e c t e d  i n  t h e  

Ca westernmost d r i l l  holes ,  appears i n  t h e  core a s  a  " fe ldspath ized  hornblende 

d i o r i t e u  and i s  described from t h i s  sec t ion  a s  e i t h e r  a  " s p e s s a r t i t e  hornblende 
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lamprophyre o r  a micro d io r i t e" .  This rock type has not  been recognized on 

su r face .  

GEOPHYSICS 

S. Presunka has now completed gr0undE.M. 16, Mark I V  and magnetometer 

surveys of most of t h e  i n t e r e s t i n g  p a r t s  o f  t h e  proper ty .  Diamond d r i l l i n g  

shows t h a t  many of  t h e  numerous E.M. 16 anomalies a r e  due t o  massive, barren  

p y r r h o t i t e  with o r  without graphi te .  These E.M. 16 anomalies group i n t o  t h r e e  

broad t r ends :  (1) a northwesterly - p a r a l l e l  t o  t h e  r eg iona l  s t r i k e  o f  t h e  

u l t r a b a s i c ,  (2) wes ter ly  and, (3) south wester ly .  Several  Mark I V  and mag- 

n e t i c  anomalies were a l s o  de l inea ted .  

In  genera l ,  it was very d i f f i c u l t  t o  c o r r e l a t e  t h e  numerous airbourne 

anomalies with those  on the  ground - a t  l e a s t  f o r  d r i l l i n g  purposes. However, 

t h e  1969 magnetics genera l ly  o u t l i n e  t h e  u l t r a b a s i c  a s  d id  t h e  E.M. although 

< :; t h e  l a t t e r  overlapped a t  l e a s t  % a mi le  i n t o  the  bounding s c h i s t s .  

The fol lowing is  a r epor t  by S. Presunka on r e s u l t s  obtained during 

1970 work: ( 

Turnagain River. 0. C. - Ynp T.G.8 and 9/70 
lliscovcry Uc ta l l  t i r lds  

- 

The a rea  covered by t h e  d e t a i l  E.M.-16 survey a s  shorn on map T.;. 

8/70 l i e s  e a s t  o f  the  Turnngain r i v e r .  This  covers  an a r e a  o f  a p p r c x l r l t e l y  

800 f e e t  by 1000 f e e t  from L-2 E t o  11  E and 400 f ee t  no r th  of t h e  C-bcie 

l i n e  t o  SO0 soath .  The purpose of t h i s  d e t a i l  g r i d  was t o  determine i f  t h e  

contoured t r c n i  i s  more informarlve than  t h e  p ro f i l ed  l i n e s .  

E.N.-16 s t a t i o - t  15.6 T i l t  d i r c c t i c n  070- 

The well defined "A" conductor has  a N.W. t rend:  This  conduc:or 

c ros ses  t h e  base l i n e  some 675 f e e t  e a s t .  By t h e  contour o f  t h i s  a r . ~ n s l y  

t h e  d i p  o f  t h i s  conductor could be in t e rp re t ed  t o  l i e  s t e e p l y  t o  t h e  S . , i .  

"8" conductor :ocated on l i n e  10E has a K.S. s t r i k e .  The overburdec i s  

heavy here .  T;O bad t h a t  more a rea  wasn ' t  covered here. The "C" cond~ : t c r  

i nd ica t ed  some SO0 f e e t  south  o f  t h e  base  l i n e  is t e r n m a t e d  t o  t h e  S.;>. 

but  opened t o  :he S.E. This too is i n  heavy overburden. The "0" c s n c x t s r  

l oca t ed  on l i n e  1.E some 500 f e e t  sou th ,  indicated t o  have a N.E. t r e n c .  

Th i s  conductor very c lose ly  follows t h e  "E" conductor u s ing  ST. 17.6 o f  ma? 

T.G. 9/70. Thls  is an i n t e r e s t i n g  conductor which happens t o  l i e  i n  tt.$ 

bend o f  t h e  r i v e r .  
I 

- 
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E.M.-16 S t a t i o ?  17.8 l i l t  d i r e c t i o n  350" map T.G. 9/70 

Thc $'A" conductor has t h e  same s t r i k e  a s  t h e  "A" conductor of  ti..? 

o the r  s t a t i o n ,  Map T.G. 8/70. The break i n  t h e  s t r i k e  o f  t h i s  c o n d ~ c t x  

around t h e  base l i n e  a t  SO0 E i s  due t o  t h e  s t r i k e  of t h e  conductor 3e:xg 

i n  same direction a s  t h e  tilt d i r e c t i o n .  

The waver "Dl' conductor 250 f e e t  nor th  of  base l i n e  s t a r t i n g  on l i n e  

650 E extends beyond l i n e  l l . E .  The "C" and t h e  "E" conductors  a r e  . ier/  

l i k e l y  t o  be same zone. This  l i c s  i n  v i c i n i t y  o f  the  b ig  bend i n  t h ?  r t v e r .  I 
The "E" conductor having a N.E. s t r i k e ,  s t a r t s  on l i n e  5 e a s t  scxe  100 I 

f e e t  no r th  o f  t h c  base l i n e  i s  open t o  t h e  north.  Some f a i r  minera l lzar ion 

has been observed i n  t h e  outcropping of t h i s  conductor.  

The colored contours c e r t a i n l y  g ive  a b e t t e r  p i c t u r e  of the t r -nds  of  
- 

t h e  conductors.  The reverse  cross-overs  colored yel loh a r e  t h e  a r ea  berween 

tho  conductors.  The purple  l l n c  i s  t he  ac tua l  cross-over .  The gree? 

r ep re sen t s  t h e  p o s i t i v e  and the  red  negat ive  as  shorin on t h e  maps. :he arrows 

i n l i c a t e  t h e  d i r e c t i o n  of  t i l t .  The quadrature  has not  been contour td  :et. 

I f  t ime permits w l l l  t r y  the  quadrature  contours .  

S. Presunka 
( - 3  J 

l'ancouver. B. C. 

October 21,  1970 

GEOCHEMISTRY (See Map Ref. No. 5/1970) 

A l imi t ed  s i l t  sampling programme was conducted along t h e  kreeks 

on t h e  proper ty  draining i n t o  t h e  Turnagain River.  Samples were analyzed 

by t h e  Vancouver Laboratory f o r  Cu, N i  and Co. A number o f  highly anomalous 

s e c t i o n s  were revealed.  Two of poss ib le  s ign i f i cance  a r e :  (1) e a s t  and 

west o f  t h e  Turnagain River near  t h e  footwall  con tac t ,  (2)  4,000-5,000 f t .  

west of  t h e  r i v e r  i n  t h e  v i c i n i t y  of the  base l ine .  The l a t t e r  i s  i n  an 

a r e a  containing a concentrat ion of E.M. and mag anomalies j u s t  nor th  of  t h e  

southwestern contact  of t h e  u l t r a b a s i c .  
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J. 3, ! : ~ b ~ . ~ g 3 l l  

Tuniaznin Kiver S i l t  Sasol-ike 
-d -- -- -& 

Location : Turnaaaln proper ty .  Jor th  U.C.  - .- -- 
Purpose: Dotailed s a ~ p l i n g  i n  area  o f  known nicLel  minaml i z s t i on .  

Date o f  :lurk: J u l y  - Sept. 1970 

C~n~~a~n_~~e 

Reg Local 
E1.d Pkd ILJOW. Rylgc !(ode 

Results:  (Sce a r t n c ? d  nap) 

Anc~a lous  va l i~os  a r e  concentra ted  i n  t h e  a r ea  v e s t  o f  t h e  Turna:ai-, Piver .  
The s t r e a n  1r;:ediately e a s t  of  t n e  caw1 h s s  I l iun lv  sno.inlous I ; i ,  Cu and C: \ . i lues.  
The s t r e a n  north of  t hc  ca:?:, \as anoa,llous : t i  and poss ib ly  anomalous Cu cc?::zts. 

On t h e  ea s t  s!de o f  t h e  Turr~nnain River nr.onalous ! i i  .and Cu val:?s cccur 
i n  a small s t r e n n  crossin;: t l e  base l i n e  3t 4 O J O i .  J t ~ l e r  srrrtns on t!td e l s :  s::o 
o f  t h e  Turnarain have low Xi ,  Cu and Lo con ten t s ,  i n  t h e  ' r eg iona l '  o r  ' I c c a ; '  
background r a c e s .  

(a) S i l t  s a r ? ? l i n ~  sltould be oxtcnJed t o  c lo se  o f f  t h o  hifhly  x.o-310us 
zolre t o  t h o  west o f  t h e  T u r n a ~ n i n  River. 





1. Tho nos t  favournbls area  f o r  mineral iza t ion appears t o  l i e  along the 
south-wost contnct of tho u l t r ~ b ~ i c  un i t .  

2. Pros;*ectinp and d e t a i l e d  s i l t  and s o i l  sonplina sbould be continued 
t o  t h e  north-west,  so  as t o  cover t he  in fo r r ed  s t r i k e  extension of t h i s  iavour- 
ab l e  zone. 

3. The area e a s t  of t he  Turnneain Rlvcr n p p a r s  t o  be r e l a t i v e l y  b a m n .  
tho da t a  s u g ~ e s t i n ~  t h a t  t h e  u l t r a b a s i c  body docs not extend across tho  'Pdneta in  
River. Tne Ir5calized ~ r o u p l n g  of t h r e e  r.i:,h N i  va l se s  on t h i s  s i d e  05 t h e  r i v e r  
should, howcver, be followed-up. 

4.  Tne y s s l b i l i t y  t ha t  t h e  Turnaqain River follows a f a u l t  zone m i a  has 
t runcated tho ouecrop of tho u l t r aoas i c  u n i t  rhould h e  invest ioated.  If cviGence 
supporting t h i s  hypothesis i s  found, then s sil t  s&'dalinp Droqranlaa should be 
ca r r i ed  out  along the  e a s t  bank o i  the  r i v e r  t o  l oca t e  a  poss iolc  f au l t ed  extention. 

R. a. Band 

RBB:lst 

DIAMOND D R I L L I N G  

During t h e  year ,  t o t a l s  of 4,690 f t .  of AQ and 403 f t .  of packsack 

d r i l l i n g  were completed. F i f t een  AQ holes  (#~14m28) were put  i n  a s  planned 

t o  t e s t  t h e  b e t t e r  defined geophysical anomalies along t h e  l a rge ly  over- 

burdened hanging wall contact  sec t ion  of  t h e  west c e n t r a l  Turnagain claim 

group. Numerous su lphide-r ich  i n t e r s e c t i o n s  were obtained,  seve ra l  of which 

contained s h o r t  (1-3 f t . )  s ec t ions  of 1-1% n i c k e l  wi th in  30-40 foo t  seenvelopesqq 

of low grade (0.3-0.4%) mater ia l  gene ra l ly  i n  p e r i d o t i t e s  nea r  t h e  pyroxenite 

con tac t s .  One 6 inch sec t ion  of massive su lphides  contained 2% of  r a r e  molyb- 

d e n i t e  p lus  14% n icke l .  As assays were s e v e r a l  weeks behind t h e  d r i l l i n g ,  

t h e r e  was no way t o  determine t h e  n icke l  content  of t h e  f i n e  grained sulphide 

s e c t i o n s ,  although pen t l and i t e  was r e a d i l y  recognized i n  some of t h e  coarser  

grained ma te r i a l .  Follow through with add i t iona l  sec t ions  of any one n i c k e l i -  

fe rous  zone was thus  not  usua l ly  f e a s i b l e  wi th in  t h e  time ava i l ab le .  The 

programme had been intended t o  spot  t e s t  a number of 

t o  those  which !'assayed outs' a t  a l a t e r  da te .  

Deta i led  packsack d r i l l i n g  wi th in  t h e  one a rea  

t a r g e t s  and t o  r e t u r n  

of n i cke l i f e rous  outcrops 
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h i n t e d  a t  a  l o c a l  (?) f l a t i s h  c o n t r o l  (packsack hole  #1-15 f t .  @0.58% N i ,  

#3-20 f t .  @0.5% Ni.) .  Corre la t ion  of geology and assays sugges ts  t h a t  t h e  

p y r r h o t i t e - r i c h  hanging wall s c h i s t s  and those  su lphides  i n  t h i s  contact  

a r e a  a r e  no t  nickel-bearing.  

D r i l l i n g  near  t h e  presumably more favourable but  unexposed footwall  

contac t  e a s t  of t h e  r i v e r ,  o ther  than  f o r  a  couple of s h o r t  and hurr ied  pack- 

sack ho les  was not  attempted. Low grade mine ra l i za t ion  was encountered (pack- 

sack hole  #9-10 f t .  @0.35% Ni.) but  these  s h o r t  holes  were s t i l l  many hundreds 

of  f e e t  away from t h e  overburdened contac t  and were put  i n  wi th  poss ib le  assess-  

ment purposes i n  mind, t o  t e s t  s t rong E.M. anomalies occurr ing  near  a  water 

source. 

In  genera l ,  we have t o  d a t e  t e s t e d  an a rea  of about 2 mi les  X % mile  

i n  which geophysics has  shown seve ra l  dozen s t rong  northwest t rending ano- 

mal ies .  Due t o  shear  physical  and f i n a n c i a l  c a p a b i l i t i e s  l e s s  than 25% of 

these  have been t e s t e d  and no one continuous zone has been c u t  more than 

once. D r i l l i n g  i n  t h e  l a rge ly  overburdened a r e a s  (holes 14-23) has shown 

t h a t ,  co inc iden ta l ly  o r  not ,  most of  t h e s e  a r e  r e l a t e d  t o  su lphide  concen- 

t r a t i o n s  -- with o r  without g raph i t e .  

Some of  t h e  f i n e  grained g r a p h i t i c  p y r r h o t i t e ,  probably occurr ing i n  

shea r s ,  which may be r e l a t e d  t o  included sedimentary remnants (?), contains 

low n i c k e l  va lues  thus  no general  r u l e  of thumb i s  poss ib le .  There i s  a 

h i n t ,  however, t h a t  much of t h i s  f i n e  grained ma te r i a l  i s  l a t e r  than  t h e  

coa r se r  grained pent landi te-chalcopyr i te  r i c h  type.  General ly,  a  n i cke l  

content  g r e a t e r  than 0.1% is  present  only i n  t h e  coa r se r  grained sulphides.  

To d a t e  those  few n icke l  values i n t e r s e c t e d  have been i n  t h e  darker  p e r i d o t i t e s  

-- sometimes nea r  t h e  contact  wi th  r e p e t i t i v e  bands of pyroxenite  o r  well with- 

i n  t h e  p e r i d o t i t e s .  A few of t h e  anomalies were caused by p y r r h o t i t e ,  with 
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o r  without  g raph i t e ,  nea r  t h e  s c h i s t o s e  hanging wall  o f  t h e  u l t r a  b a s i c .  

Hole 16 was t o t a l l y  wi th in  t h e  s c h i s t  while  ho le s  21-24 c u t  t h e  

con tac t  a r e a  ending i n  p e r i d o t i t e  o r  py roxen i t e ,  A f i n e  grained u n i d e n ~  

t i f i e d  f e ldspa th i zed  g r a n i t i c ( ? )  microndior i teC?)  p l u s  a  g reen i sh  yolcanic  

was i n t e r s e c t e d  i n  t h e  contac t  a r e a  between ho le s  22 and 23. The poorly 

exposed h igh ly  a l t e r e d  vo lcan ic  rock (see pe t rog raph ic  d e s c r i p t i o n )  appears  

t o  p a r a l l e l  t h e  hanging wall  a s  a  band o r  s i l l  s e v e r a l  hundred f e e t  i n  width.  

To d a t e ,  no holes  have encountered t h e  foo twa l l  con tac t  a l though it 

was planned t h a t  a t  l e a s t  one e a s t  o f  t h e  r i v e r  could have been completed 

t h i s  season.  

CONCLUSIONS 

Geophysical surveys inc luding  magnetometer and E .M.  have ind ica t ed  a  

l a r g e  number of s t rong  anomalies t o  be  p re sen t  (700+). A s e l e c t i o n  of t h e s e  

mainly n e a r  t h e  southwestern con tac t  (hanging wa l l )  of t h e  u l t r a b a s i c ,  west 

o f  t h e  Turnagain River have been t e s t  d r i l l e d .  This  i nd ica t ed  t h a t  many of  

t h e  anomalies,  p a r t i c u l a r l y  t h e  E.M. sponsored ones ,  a r e  caused by g r a p h i t e  

o r  p b y r h o t i t e  concent ra t ions .  No amount of geo log ica l  mapping on any s c a l e  

woula have explained these  anomalies o r  have con t r ibu ted  more on t h e  same 

gene ra l  s c a l e  than t h a t  a l r eady  understood before  t h e  d r i l l i n g  was undertaken. 

P a s t  experience on t h e  well  mapped but  on ly  p a r t i a l l y  exposed H o r s e t r a i l  zone 

proved t h i s  beyond a  doubt when impressive th i ckness  of  su lphides  were i n t e r -  

s e c t e d  which were no t  r e f l e c t e d  i n  t h e  l e a s t  on t h e  s u r f a c e .  Our geologica l  

t h ink ing  r e  n i c k e l  is  s t i l l  changing from yea r  t o  year  ( i . e .  Wabowden) and 

foolproof  ca ta loguing  has j u s t  no t  worked. S u f f i c i e n t  su lphides  have been 

i n t e r s e c t e d  i n  most of  t h e  Turnagain d r i l l i n g  t o  s a t i s f y  many n i c k e l  p r o p e r t i e s  

and obviously much more remains undetec ted .  Our cont inued probing i s  based on 

t h e  f a c t  t h a t  some good grade n i c k e l  does occur  i n  amounts exceeded only a t  
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l enses  can ---Ye- o r  cannot occur. Test ing to -da te  of t h e  geophysical anomalies 
?----- 

has  been done as  bes t  poss ib le  under the  circumstances. Although a minimum 

of s h o r t  i n t e r s e c t i o n s  with encouraging nickel-copper va lues  were obtained,  

t h e  con t ro l s  a r e  s t i l l  not  well def ined  due t o  lack of  good s u r f a c e  expo- 

s u r e  o r  d e t a i l e d  g r id  d r i l l i n g .  1 
1 

A lack  of geological  information e x i s t s  of t h e  type  obta inable  from 

poss ib le  d r i l l  log co r re l a t ion  however. There a r e  s u r f a c e  ind ica t ions  t h a t  I 
t h e  u l t r a b a s i c  i s  layered and a l s o  t h a t  it is  folded along with t h e  s c h i s t s  I 
on e i t h e r  s i d e .  Repeti t ion i s  suspected.  A unique b recc ia  p ipe  in t rudes  1 
t h e  depos i t  and an andes i te  (?) s i l l  (?) a s  well  a s  a  mic rod io r i t e  body appears 

t o  p a r a l l e l  t h e  hanging wall .  The s i g n i f i c a n c e  of any of  t h e s e  f a c t o r s  on 

con t ro l  of su lphide  developments, taken i n  proper o rde r ,  could be important.  

East  of t h e  r i v e r ,  d e t a i l e d  mapping of  t h e  l imi ted  s u r f a c e  exposure is  neces- 

s a r y  a s  i s  logging of  core and coordinat ion of both. 

RECOMMENDATIONS 

Rather than probing any more of t h e  numerous geophysical anomalies, a  

d r i l l i n g  programme i n  1971 should be aimed a t  two s p e c i f i c  t a r g e t s :  (1) t o  

t e s t  t h e  h igh ly  anomalous and known nickel -bear ing  footwal l  s e c t i o n  of t h e  

"layeredq1 per idot i te -pyroxeni te  i n t r u s i v e  and (2)  t o  attempt t o  o u t l i n e  t h e  

s e v e r a l  b e t t e r  n i cke l  sec t ions  ( i .  e .  0.8%+) obtained i n  t h e  1970 work. 

The footwal l  a rea  (C l i f f  Zone) a s  described and shown i n  more d e t a i l  

on e a r l i e r  maps has always been t h e  s u b j e c t  of a  l a s t  day rush  including t h i s  

season when a couple of days were spent  d r i l l i n g  a couple of packsack holes 

on E.M. anomalies. The main zone of i n t e r e s t ,  near  t h e  c l i f f s ,  has never 

<. ; been d r i l l e d  although such was planned f o r  1970. Extremely coarse  grained 

su lphides ,  including pen t l and i t e ,  were encountered (0.35% Ni.) i n  a  background 



presumably no g r e a t e r  than 0.05% -- i . e .  0.30% n i c k e l  a s  sulphide.  Grab 

samples from t h e  " c l i f f s "  f u r t h e r  no r th  had assayed about 0.8% and it  i s  

hoped t h a t  a s  the  footwall  i s  approached s t i l l  f u r t h e r  no r th  t h e  grade 

inc rease  w i l l  continue, p a r t i c u l a r l y  i f  t h e  o f t e n  encountered more bas i c  

( o l i v i n e  r i c h )  layers  a r e  present  deeper i n  t h e  s e c t i o n .  Two ho les  t o t a l -  

l i n g  about 1,000 f e e t  a r e  planned f o r  t h i s  a r e a  with e x t r a  d r i l l i n g  depen- 

dent  on t h e  r e s u l t s .  

Holes northwest of the  r i v e r  t h a t  encountered n icke l  mine ra l i za t ion  

d r i l l i n g  through overburden and which were spo t t ed  spar ingly  on var ious  

geophysical ly out l ined  zones inc lude:  

(1) D.D.D. #19 - 1.5 f t .  @ 1.20% N i .  included a  40 f t .  zone of 

0.52% N i .  

(2) D.D.H. #23 ( f u r t h e s t  west hole)  - 3 .0  f t .  @ 0.82 included i n  

a  13 f t .  zone of 0.48% o r  a  60 f t .  zone of about 0.30% N i .  

(3) D . D . H . ' s  #24-28 .- 10-15 f t .  s e c t i o n s  of 0.33% N i .  including,  

i n  #28, 6  inches of massive p y r r h o t i t e ,  p e n t l a n d i t e  and 

molybdenite. 

A t  l e a s t  extensions t o  i n t e r s e c t i o n s  from $19 and #23, and poss ib ly  

#28, should be probed f o r  ada l lowance  made f o r  1,500 f e e t  of AQ d r i l l i n g .  

Deta i led  geological  mapping should be undertaken i n  conjunction with 
"--I - - * u r . * r i  rrr ra* ...xluu-a ~ ~ - & U I U I U I U I * ~ e -  Z7ta.n m--=--n 

t h e  d r i l l i n g .  The main objec t  w i l l  be t o  e s t a b l i s h  a  c ross-sec t ion  p i c t u r e  

o f  t h e  u l t r a b a s i c  body t o  answer some of t h e  fol lowing:  

(1) Is it a  layered complex and i f  so a r e  su lphide  o r  n i cke l  con- 

cen t ra t ions  r e l a t e d  t o  t h e  layer ing?  

(2)  Is t h e  u l t r a b a s i c  body folded? I f  so ,  does t h e  footwal l  outcrop 

repeatedly? Is minera l iza t ion  concentrated by fo ld ing  o r  i n -  

f a u l t e d  remnants? 



(3) What e f f e c t s ,  i f  any, have been caused by l a t e r  i n t r u s i o n s  

(brecc ias  o r  d i o r i t e s )  as  suggested by Kilburn (Turnagain P ro jec t  - June 

9th,  1967)? Cer ta in ly ,  t h e  v a r i e t y  of rock types i n  t h e  west i s  unusual 

and on t h i s  b a s i s  alone continued i n v e s t i g a t i o n  

3. 3 .  McDougall 

G .  Harper 

Vancouver, B.  C.  

February, 1971 



APPENDIX - THIN SECTION DESCRIPTIONS 
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1970 P e t r o ~ r a o h i c  Examination Resu l t s  - D r i l l  Holes 2 2 .  23 - - - . - - - . - . - - - - 

(logged a s  a f e l d s p a t h i z e d  d i o r i t e )  
a,,,:,,, a ~ e  n c n  
OpGb 1111G11 n-LO-%UI 

The rock is fine grained, and consists predominantly of somewhat equigranular, 

0 randomly oriented andesine and olive-green hornblende. Quartz is minor and sphene 

is a ubiquitous accessory. Cobaltinitrite staining reveals that potash feldspar is absent. 

The rock type is either a hornblende lamprophyre (spessartite) or possibly a micro- - - -  - - -  
diorite. The odd small phenocryst of plagioclase and hornblende are  sporadically present. -- - 
Alteration is-mainly restricted to moderate to strong saussuritization of the plagioclase. 

Sulphides (pyrite ? predominant; chalcopyrite ? trivial) a re  disseminated throughout. 

The mode of the rock based on 400 points is a s  follows. 

Quartz 1.9% 

Plagioclase (andesine) 53.8% 

Hornblende 38.5% 

Chlorite (penninite - alteration of 
hornblende) 0.5% 

S phene 2.6% 

Opaques (pyrite ?; trivial chalcopyrite ?) 2.2% 

4-i Calcite 0.5% 
k- J 

Accessories include apatite and magnetite. 

The plagioclase occurs in stubby randomly oriented laths which have been 

moderately to highly saussuritized. Crystals a re  generally subhedral and relatively 

uniform in size (about 0 . 2  to 0 . 3  mm). An estimate of the composition is in the 

andesine range. I 
i . The hornblende occurs as  slender euhedral to anhedral prisms. In many ! i 

cases crystals a re  mottled, and terminations ragged due to incipient alteration (in a 
I 

I 

few cases minor alteration to penninite can be discerned). The hornblende is randomly 

oriented and sporadically is  clustered in groupings of several crystals. It is moderately 

to  strongly pleochroic (moderate to deep olive-green - occassionally tinted bluish-to 
I 

pale greenish yellow). Simple twinning is fairly common. Crystals vary in size 0 . 2  to 

0 . 5  mm. I 

Quartz is minor and interstitial, and is mildly to moderately strained. Size 

U ranges 0.05  to 0 . 2  mm. 

i 

I 

t I  



Sphene is  ubiquitously present a s  small euhedral to subhedral blades. Size 

ranges 0.05 to 0.1 mm. 

Anhedral sulphides a r e  disseminated throughout, and appear to  be predom- 

inantly pyrite (?) with the odd "speck" of chalcopyrite (?). Size varies 0.1 to 0.5 mm. 

Accessories include minute apatite and magnetite. Much of the latter mineral 

is associated with the hornblende. Sporadic clusterings of anhedral calcite also occur 

in the rock. 

The odd fine veinlet composed of quartz (predominant), sodic plagioclase, and I 
occassional epidote and muscovite, cuts the rock. They a r e  unmineralized. I 
Specimen #22-2-60 (logged as a pyroxenite) 

The rock i s  unaltered and is essentially composed of two minerals, a clino- 

amphibole (possibly richterite) and a clinopyroxene (probably diopside). The 

clinoamphibole occurs as  medium grained crystals which poikilitically enclose fine 

#'- -? 
'ai i grained, stubby clinopyroxene prisms; the latter also occurs interstitially. The rock 

also car r ies  minor calcite and disseminated sulphides (pyrite ? and pyrrhotite ?). It 

is cut by calcite and quartz/orthoclase veins which carry a little pyrite (?). 

The rock type is either a skarn, or  i s  of a rather unusual basic or ulbtramafic - 
"parentage". Unfortunately the texture of the specimen i s  of very little help in resolving 

t he  problem. 

The mode of the rock (based on 450 points) i s  a s  follows. 

a 

Clinoamphibole (richterite ?) 51.5% 

Clinopyroxene (diopside) 46.7% 

Calcite 0.8% 

Opaques (pyrite ? and pyrrhotite ?) 1.0% 

The fresh, poikilitic crystals of clinoamphibole a re  subhedral to anhedral 
to d.4 

and range in size 1 - 4 mm. In hand specimen the amphibole is  a mediumgreenish- 

0 brown colour (occassionally tinted orangish). In thin section the amphibole is  slightly 

to moderately pleochroic (neutral to medium orange) biaxial negative with a 2V, of 





T I  Epidote is by far the most abundant constituent of the rock  It is neutral 

to very pale yellow, is  euhedral to anhedral, and is  highly variable in size, ranging 

from minute practically indistinct crystals present in the saussurite to distinct crystals 

up to 0.4 mm. 

Actinolite occurs as very pale green to medium green (bluish tint in places) 

randomly oriented subhedral to anhedral slender prisms. It varies in size 0.2 to 0.5 mm. 

Chlorite is  ubiquitously present, generally in small clusters of very fine, 

randomly oriented flakes. Flakes range 0. 05 to 0.1 mm in size. 

Albite and quartz are  sporadically present in small, "isolatedl1 crystals; they 

a r e  relatively minor. The size range for both is of the order 0. 05 to 0.2 mm. 

Sphene is ubiquitous and is  generally anhedral, occurring both as  small 

isolated granules and clusters of a few small granules. ~ n h e d r a l  calcite crystals are  

also scattered here and there. 

The sulphides are  anhedral and range in size 0.1 to 0.5 mm. They appear to 

consist predominantly of pyrrhotite (?) with trivial amounts of pyrite (?), and they a re  

c 1 disseminated throughout. 

The rock is cut by veinlets and stringers (highly variable in thickness - some 

being visible only with the aid of the microscope). They are composed of calcite, 

orthoclase and minor quartz, or combinations of these three minerals. The occassional 

veinlet is composite, and the majority appear to have undergone slight deformation. The 

orthoclase is clouded with very fine brown incipient alteration. Both the orthoclase 

and the quartz exhibit strong undulose extinction. Abundant very fine needles of 














