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PART A 

A-1  INTRODUCTION: 

T h i s  r e p o r t  describes t h e  geology, m i n e r a l i z a t i o n  and pre-  
v ious  e x p l o r a t i o n  work on t h e  Atan P rope r ty  of Tournigan Mining 
Exp lo ra t ions  L t d .  I t  c o n t a i n s  recommendations and a cost  es t i -  
mate f o r  a d d i t i o n a l  work. I t  is  based on t h e  a u t h o r ' s  associa- 
t i o n s  wi th  t h e  p rope r ty  s i n c e  1968 ,  and r e c e n t  p e r s o n a l  v i s i t s  
i n  A p r i l  and J u l y ,  1 9 7 1 .  

A-2 SUMMARY AND CONCLUSIONS: 

(a)  
a t o t a l  of  43 located, cont iguous ,  f u l l  s i z e d  claims, and 3 frac- 
t i o n s ,  d i t u a t e d  i n  and around Atan Lake, n e a r  M c D a m e  P o s t ,  i n  
the Liard Mining Div i s ion  of n o r t h e r n  B r i t i s h  Columbia. 
P a c i f i c  Great E a s t e r n  Railway right-of-way ove r  t h e  Atan p r o p e r t y  
i s  presumably for  f e a s i b i l i t y  surveys  on t h e  e x t e n s i o n  of t h e  ra i l -  
way n o r t h e r l y  from Dease Lake. 

(b) The claims cover  a f avourab le  l imestone-dolomite  hor izon  

m i l e  i n  l e n g t h .  
l e n s e s  w i t h i n  t h i s  hor izon  c o n t a i n  abundant b a r i t e ,  and kno t s  and 
c l u s t e r s  of medium t o  coarse-gra ined  ga lena .  
c h a l c o p y r i t e ,  tetrahedrite and chalcocite occur  i n  shears and brec- 
ciated zones,  and i s  sometimes a s s o c i a t e d  w i t h  bar i te  and ga lena  
m i n e r a l i z a t i o n .  

Tournigan Mining Exp lo ra t ions  Ltd . ,  owns o u t r i g h t  t i t l e  t o  

The 

, which t r e n d s  no r thwes te r ly  through t h e  claims for  j u s t  over one 
The band i s  approximately 400 feet  w i d e .  Several 

Trace amounts of 

(c) The h o s t  rock i s  t h e  younger (upper)  Atan subgroup, a lower 
Cambrian sequence which i s  s i t u a t e d  on t h e  w e s t  f l a n k  of t h e  
McDame syncl inorium. Between McDame P o s t ,  and Mount Haskin ( a  
d i s t a n c e  of 1 6  m i l e s ) ,  t h e  Atan Group i s  h o s t  t o  f i v e  m i n e r a l  
occur rences .  These occurrences  are c h a r a c t e r i z e d  by s imi l a r  m i -  
n e r a l  assemblages,  i n c l u d i n g  s p h a l e r i t e ,  ga l ena ,  p y r i t e ,  pyrrho- 
t i t e  and c h a l c o p y r i t e .  The sou the rn  t w o  occur rences ,  t h e  B i l l  
Group (owned by Dresser I n d u s t r i e s )  and t h e  Atan P rope r ty  of 
Tournigan Mining Exp lo ra t ions  L t d . ,  c o n t a i n  pa t ches  of abundant 
bar i te .  

(d)  Previous  e x p l o r a t i o n  work on t h e  Atan Lake p r o p e r t y  cove r ing  
j u s t  under h a l f  t h e  claims area has  inc luded  induced p o l a r i z a t i o n ,  
geochemical s o i l  sampling, g e o l o g i c a l  mapping, and a g r a v i t y  t es t  
survey .  The I P  survey o u t l i n e d  3 s t r o n g  c h a r g e a b i l i t y  anomalies.  
Anomaly N o .  1 w a s  tested by d r i l l i n g  and Anomaly N o .  3 by b u l l -  
doze r  t r ench ing .  The g r a v i t y  t es t  i n d i c a t e d  an excess  mass esti-  
mated a t  4?5 m i l l i o n  t o n s  on I P  Anomaly No. 3. 
anomaly expose l e n s e s  and pods of massive bar i te ,  kno t s  of ga l ena ,  
scattered c h a l c o p y r i t e  and f i n e  g ra ined  t e t r a h e d r i t e .  

Trenches on t h e  

-- 
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(e) Gravity surveying appears t o  be a most informative t o o l ,  
b u t  must be conducted i n  conjunct ion w i t h  l e v e l l i n g  and hammer 
seismic surveys i n  o rde r  t o  accu ra t e ly  i n t e r p r e t  data. 

t (f) Geochemical s o i l  sampling i s  of l i m i t e d  use because of 
t h e  calcareous na tu re  of t h e  bedrock and over ly ing  s o i l .  

1 (9) An exp lo ra t ion  program is  recommended i n  order to: 

(i) explore  the remainder of t h e  claims a rea ;  

(ii) es t ima te  t h e  grade and tonnage of the b a r i t e -  
galena bear ing  zones. 

(h) The es t imated  cost of t h e  program i s  $60,000.00. 
i - 
I 
1 

I 

I 

PART B 

B-f LOCATION AND ACCESS: 
' 1  

! 

Respec t fu l ly  submit ted,  

'ID. R,  Cochrane" 

D. R. Cochrane, P. Eng., 

Delta, B.C. 
J u l y  20,  1971,  

The Atan Lake proper ty  i s  s i t u a t e d  immediately east  of t h e  
now abandoned s e t t l e m e n t  of McDame Post on the  Dease River ,  i n  
Northern B r i t i s h  Columbia. Normal access is  by 4 x 4 t r u c k p  as 
follows: w e s t  from t h e  town of Watson Lake, Yukonp to Mile 650 
of t h e  Alaska Highway; south from t h i s  p o i n t  on t h e  Cass i a r  road, 
and p a s t  Good Hope Lake t o  t h e  McDame Post Road (a  d i s t a n c e  of 
approximately 60 miles);  thence sou theas t  on t h e  M c D a m e  P O s t  Road 
t o  Dease River and east  one m i l e  t o  the camp. The Alaska Highway 
and Cassiar Roads a r e  a l l -weather  g rave l  roads; however, some 
washouts do occas iona l ly  occur dur ing  t h e  sp r ing  run-off .  The 
M c D a m e  Pos t  Road is a narrow d i r t  t r a c k  o f t e n  impassable af ter  a 
heavy r a i n .  A network of cat  roads has  been cons t ruc t ed  from 
camp and provide f a c i l e  access to  most parts of the  claim group. 
Atan Lake and t h e  Dease River are s u f f i c i e n t l y  l a r g e  t o  accomo- 
date a f l o a t  equipped l i g h t  a i rcraf t .  
i n  Watson Lake, approximately 70 m i l e s  no r th  of McDame P o s t .  
(See Figure 1) ' 

The n e a r e s t  a i r  base i s  
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There has  been a r e s t r i c t i o n  placed on s t a k i n g  mine ra l  
claims a long  t h e  Dease River ,  as t h i s  area i s  r e s e r v e d  f o r  t h e  
P a c i f i c  Great Eas t e rn  Railway, ( r e f e r e n c e  7 ) .  Presumably t h e  
r e s e r v e  i s  a right-of-way fo r  t h e  proposed n g r t h e r l y  r a i l  ex- 
t e n s i o n  from Dease Lake, The l a t i t u d e  i s  59 lo", t h e  long i -  
tude  129O15'W and N.T.S. code 1 0 4  P/3.  

B-2 CLAIMS AND OWNERSHIP: 

Tournigan Mining Exp lo ra t ions  L t d . ,  r e g i s t e r e d  Off ice  1177 
West Has t ings  Street ,  Vancouver, B.C., owns o u t r i g h t  4 3  located 
cont iguous ,  f u l l - s i z e d  claims and 3 f r a c t i o n s  i n  t h e  Liard 
Mining Div is ion .  The claims are grouped, and t h e  record numbers 
are as follows: 

f a )  ATAN GROUP 

(b)  AUGUST GROUP 

C l a i m  N a m e  

Atan N o .  1 - 4 
Atan N o .  5 - 6 
Fox N o .  1 
A d a i r  No. 1 - 8 
S k i  N o .  1 - 2 
S k i  N o .  3 
S k i  N o ,  4 
S k i  N o .  5 - 18 
Wolf N o .  1 
Wolf N o .  3 
Wolf N o .  5 
Wolf N o .  '9 
F r a c t i o n  "A" F r .  
F r a c t i o n  "B" F r .  
F r a c t i o n  ''C" F r .  
August NO. 1 - 6 

Record Numbers 

28358 - 3 6 1  
28362 - 363 
26935 
26936 - 9 4 3  
26948 - 949 
26950 
26951 
26952 - 965 
26927 
26929 
26931  
26933 
38159 
38160 
38161 
31212 - 31217 

S e v e r a l  claim p o s t s  were i n s p e c t e d  by the  a u t h o r ,  and claims 
appear  t o  be staked i n  accordance w i t h  the r e g u l a t i o n s  se t  o u t  i n  
the Mineral  A c t  of the  Province  of B r i t i s h  Columbia. Some s l i g h t  
overlap of t h e  S k i  N o .  5 claim occur s  i n  t h e  w e s t  p r o p e r t y  sector, 
w i t h  t h e  B i l l  claims owned by Dresser Magcobar I n d u s t r i e s  L t d .  

B-3 GENERAL SETTING: 

The Atan claim group i s  s i t u a t e d  close t o  t h e  east  boundary 
of t he  S t i k i n e  Range of t h e  Cassiar Mountain Phys iographic  Divi- 
s i o n  of B r i t i s h  Columbia; and immediately w e s t  of the  Liard  P l a i n .  
The immediate area is  a reasonably  rugged mountainous r e g i o n  exhi-  
b i t i n g  many f e a t u r e s  characteristic of a complex g e o l o g i c  h i s t o r y  
and a l p i n e  g l a c i a t i o n .  The h i g h e s t  peak i n  the v i c i n i t y  i s  Black- 
fox Mountain, r i s i n g  t o  7 ,022  feet  above mean sea level.  The Dease ._ 
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River flows n o r t h e a s t e r l y  through t h e  mountains wi th in  a broad "U" 
shaped v a l l e y  ( e l e v a t i o n  j u s t  less than 2,500 f e e t  above mean sea 
l e v e l ) .  The proper ty  i s  s i t u a t e d  wi th in  t h i s  v a l l e y ,  a t  t h e  f o o t  
of an unnamed peak which rises t o  over 6 ,000  f e e t  t o  t h e  no r th  of 
t h e  a r e a  surveyed. Geological mapping by H .  Gabrielse ( 2 )  shows 
t h a t  t h e  claims l i e  on the  west f l ank  of an an t i c l ino r ium,  com- 
posed of a lower Paleozoic  and upper P ro te rozo ic  miogeosynclinal 
rock sequences. 
Atan Group, c o n s i s t i n g  mainly of l imestones and dolomites wi th  
minor interbedded s h a l e s .  

The a r e a  c l o s e  t o  the  claims was mapped as Upper 

Explorat ion i n t e r e s t  i s  centered  p r imar i ly  on a f a i r l y  nar- 
row dolomite l imes tone  member which, i n  p l a c e s ,  i s  q u i t e  o o l i t i c  
and sometimes b r e c c i a t e d .  I t  i s  similar i n  many r e s p e c t s  t o  a 
" ree f  type" l imestone.  This member, between McDame and M t .  Haskin 
(a  d i s t a n c e  of 1 6  m i l e s )  i s  h o s t  t o  f i v e  mineral  occurrences 
( inc lud ing  Tournigan Mining ' s ) ,  ( 2 ,  pages 113-116). These pros- 
p e c t s  are cha rac t e r i zed  by s i m i l a r  mineral  assemblages, and in-  
c lude ga lena ,  s p h a l e r i t e ,  p y r i t e ,  cha lcopyr i t e  and p y r r h o t i t e .  
I n  t h e  case of t h e  most sou the r ly  t w o  prospec ts  (Car l i ck  Group 
or  t h e  B i l l  c la ims,  and t h e  Tournigan Mining showings) b a r i t e  
i s  abundant and occurs  wi th  minor s i d e r i t e .  

B-4 PREVIOUS WORK: 

The f i r s t  recorded observa t ion  of t h e  Atan Lake occurrence 
was by G. M. Dawson (1)" i n  1887. H e  repor ted  an "a rgen t i f e rous  
lead  occurrence",  s i t u a t e d  a m i l e  down r i v e r  from McDame P o s t ,  
and on what i s  now the Adair and Atan claims.  Gabrielse ( 2 )  re- 
p o r t s  t h a t  i n  1 9 4 9 ,  Beal Car l ick  s taked  a group of c la ims 2 m i l e s  
no r th  of M c D a m e  on what i s  now t h e  B i l l  C l a i m s  owned by Dresser- 
Magcobar L t d .  Gabrielse v i s i t e d  t h e  showings, and described t h e  
occurrence as follows: ( r e fe rence  (1) page 113) "Galena i s  t h e  
ch ief  metall ic mineral  and i s  commonly coarse grained.  Minor 
p y r i t e ,  s p h a l e r i t e ,  a z u r i t e  and malachi te  occur i n  t h e  d e p o s i t .  
Coarse-grained b a r i t e  i s  abundant and occurs  wi th  minor siderite".  
A few claims were s taked  i n  t h e  Atan Lake a r e a  by l o c a l  prospec- 
t o r s  i n  t h e  ~ O ' S ,  b u t  allowed ts l a p s e  i n  1967.  During t h e  same 
yea r ,  Tournigan Mining Explorat ions E t d .  l oca t ed  claims i n  t h e  
Atan Lake area, and added a few claims and f r a c t i o n s  i n  subse- 
quent  yea r s .  

I n  August, 1 9 6 8 ,  a f i e l d  crew employed by Geo-X Surveys L t d . ,  
and supervised by t h e  au thor ,  completed a t o t a l  of 1 2  l i n e  m i l e s  
of an induced p o l a r i z a t i o n  and geochemical s o i l  sampling survey 
over  t h e  southwest h a l f  of t h e  proper ty ,  ( 3 ) .  Severa l  s t r o n g  
c h a r g e a b i l i t y  anomalies were discovered and some of these cor re-  
l a t e d  with weak Zn, Cu and Pb geochemical s o i l  anomalieso Computer 
process ing  of t h i s  d a t a  is descr ibed  Pm a paper presented  at a 
Symposium on Decision Makingo ( r e fe rence  5 ) .  

I -.-_ 

* References t abu la t ed  i n  Appendix I1 
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I n  t h e  summer of 1 9 6 9 ,  a program of t r ench ing ,  g e o l o g i c a l  
mapping and diamond d r i l l i n g  w a s  carried o u t  on t w o  of t h e  three 
c h a r g e a b i l i t y  anomalies,  ( r e f e r e n c e  4 )  . The three d r i l l  h o l e s ,  
which tested t h e  southern  I P  anomaly, immediately sou th  of Atan 
Lake, encountered minor ba r i t e ,  p y r i t e ,  magnesite and scattered 
trace amounts of  malachi te ,  c h a l c o p y r i t e  and p y r r h o t i t e  i n  a 

'1 dolomite-limestone sequence. Bul ldozer  t r ench ing  on I P  Anomaly 
No. 3 ,  s i t u a t e d  j u s t  over  3 ,000  feet  nor thwes t  of I P  Anomaly 
No. 1 exposed l e n s e s  and pa tches  of b a r i t e ,  i n  an impure l i m e -  
s t o n e  member, w i t h  knots  of ga l ena ,  and traces of c h a l c o c i t e ,  
tetrahedrite and c h a l c o p y r i t e .  
maly No. 2 was at tempted b u t  bedrock was n o t  exposed. 

& 

Trenching on c h a r g e a b i l i t y  Ano- 

I 
j 
, .  

I 

I 

i 

1 

I n  t h e  f a l l  of 1 9 7 0 ,  New J e r s e y  Zinc Explora t ion  Company 
(Canada) L t d .  op t ioned  t h e  claims and conducted a g r a v i t y  t es t  
survey over  a p o r t i o n  of t h e  g r i d  area, ( 6 ) .  The r e s u l t s  showed . 
a r e s i d u a l  gzav i ty  peak of 2 .17  m i l l i g a l s  co inc id ing  w i t h  t h e  
high c h a r g e a b i l i t y  anomaly des igna ted  N o .  3 .  H. E. Swanson, 
(Geophysicis t  w i t h  New J e r s e y  Zinc Co.) estimated 435 m i l l i o n  

' tons  of excess  mass i n  the  IP anomaly No. 3 area, assuming t h a t  
there is  no overburden c o r r e c t i o n  ( t h a t  is, the overburden is 
only  a f e w  feet t h i c k  throughout ) .  

PART C 

C-1 GEOLOGY: 

(a) Local S t r a t i q r a p h y  and S t r u c t u r e  

p rocess ing  of t h e  informat ion  suggested t h a t  t he  c h a r g e a b i l i t y  
anomalies were l i t h o l o g i c a l l y  c o n t r o l l e d .  Subsequent geologi-  
ca l  mapping, af ter  t r ench ing  t o  bedrock, has shown t h a t  t h i s  i s  
most l i k e l y  t h e  case. Therefore ,  the s t r a t i g r a p h y  and s t r u c t u r e  
are most impor tan t  t o  exp lo ra t ion .  M r .  H. Naylor ( 4 )  d iv ided  
the  local series i n t o  a Younger Atan Group, composed c h i e f l y  
of l imestone and dolomite  w i t h  minor in te rbedded  a r g i l l i t e ,  
sandstone and q u a r t z i t e ,  and an Older Atan Group composed of 
q u a r t z i t e  and s h a l e .  

and d i p s  vary between 4 5 O  t o  60° t o  t h e  southwest .  
s t r u c t u r e  i s  complex, and w i t h  t h e  a d d i t i o n  of such v a r i a b l e s  as 
facies changes,  s w e l l i n g  and p inching  of l imestone members, se- 
lective do lomi t i za t ion  of some of the  bands,  and p a u c i t y  of out- 
crops, f u r t h e r  complicate  t h e  o v e r a l l  p i c t u r e .  F a u l t i n g  i s  com- 
mon, and predominantly southwes ter ly  directed. I t  dissects the 
sedimentary sequence i n t o  a number of blocks,  i n  some casesI w i t h  
cons ide rab le  s t r i k e  s e p a r a t i o n .  F a u l t i n g  p a r a l l e l  t o  t h e  bedding 
has also been r epor t ed .  

The geophys ica l  surveying ,  and subsequent computer data 

The s t r i k e  of t h e  bedding v a r i e s  from 300 t o  3 1 5 O  (az imuth) ,  
The loca l  
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(b)  M i n e r a l i z a t i o n  

N a y l o r  ( 4 )  describes t h e  m i n e r a l i z a t i o n  a s  "exposed i n  f o u r  
main areas a long  a f avourab le  hor izon  about  1 3 / 4  miles long and 
400 f ee t  wide, i n  small  l e n s e s  and pa tches .  The exposures  are 
s e p a r a t e d  by l a r g e  covered a r e a s .  Three  of these exposures  are 
on t h e  Atan Group of claims, and t h e  o ther  i s  on t h e  B i l l  C l a i m s  
which cover  t h e  w e s t  end of t h e  f avourab le  hor izon  and are owned 
by Dresser I n d u s t r i e s . "  The m i n e r a l i z a t i o n  may be c a t e g o r i z e d  
i n t o  t w o  main groups: 

1. Knots of medium t o  coarse-gra ined  ga lena  (sometimes q u i t e  
massive and up t o  6 i nches  i n  diameter) associated w i t h  b a r i t e  
l e n s e s .  Bari te  occurs  i n  v e i n s  and v e i n l e t s  p a r a l l e l  t o  bed- 
d ing  and i n  cross f a u l t s  almost a t  90  degrees  t o  t h e  bedding. 

2 .  Copper m e t a l l i z a t i o n ,  ( i n c l u d i n g  c h a l c o p y r i t e ,  chalcocite, 
tetrahedrite,  and associated secondary m i n e r a l s ,  i n  f r a c t u r e s ,  
breccia and shears,)  i s  n o t  p a r t i c u l a r l y  conf ined  t o  one s i n g l e  
l i tho logic  u n i t .  

example i n  t h e  nor thwes t  t r e n c h  area (anomaly # 3 ) ,  l e n s e s  of 
ba r i t e  w i t h  kno t s  of ga l ena  o f t e n  c o n t a i n  traces of f i n e  g r a i n e d  
te t rahedri te  and specks of c h a l c o p y r i t e .  

There  i s  c o n s i d e r a b l e  o v e r l a p  of t h e  two classes, as for  

C-2 REVIEW OF THE GEOPHYSICS TO DATE: 

I n  1968  a t es t  l i n e  af magnetometer surveying  w a s  conducted 
across I P  Anomaly N o .  2 ,  b u t  magnet ic  s u s c e p t i b i l i t y  c o n t r a s t  
between t h e  v a r i o u s  l i t h o l o g i c  u n i t s  w a s  i n s u f f i c i e n t  f o r  mapping 
purposes .  The induced p o l a r i z a t i o n  survey  was s u c c e s s f u l  i n  tha t  
t h e  t r e n c h i n g  of N u m b e r  3 Anomaly exposed b a r i t e ,  lead and copper  
m i n e r a l i z a t i o n .  However, t h e  h o s t  rock i s  a " d i r t y "  dolomit ic  
member which i s  q u i t e  g raph i t i c .  Thus, an unknown p o r t i o n  of t h e  
c h a r g e a b i l i t y  i s  due t o  g r a p h i t e .  Thus, a d d i t i o n a l  I P  work on the 
remainder of t h e  claims area may i n  f ac t  simply be i d e n t i f y i n g  
g r a p h i t i c  e v a p o r i t e  l e n s e s .  R e s i s t i v i t y  surveying ,  however, ap- 
p e a r s  t o  be a f a i r  guide  t o  overa l l  s t r u c t u r e .  

On t h e  other hand, t h e  g r a v i t y  tes t  survey conducted by New 
J e r s e y  Zinc Company, w a s  s u c c e s s f u l  i n  o u t l i n i n g  t h e  n o r t h e r n  
(No. 3 )  anomaly. Gravi ty  data  has  a d d i t i o n a l  va lue  i n  t h a t  ton-  
nage e$timates of any excess  mass anomaly may be made. Accurate  
i n t e r p r e t a t i o n ,  however, r e q u i r e s  q u i t e  precise l e v e l l i n g  ( e l eva -  
t i o n  c o n t r o l  on s t a t i o n s )  and a reasonably  a c c u r a t e  idea of t h e  
overburden depth.  Thus, the most a c c u r a t e  method of o u t l i n i n g  
b a r i t e - g a l e n a  m i n e r a l i z a t i o n  i s  by g r a v i t y  s u r v e y s t  w i t h  l e v e l l i n g  
and hammer seismic surveys  as necessa ry  i n t e r p r e t a t i o n a l  aids. 

I 
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C-3 REVIEW OF GEOCHEMISTRY TO DATE: 

The geochemical s o i l  sampling survey conducted by Geo-X 
Surveys L t d .  was n o t  ove r ly  s u c c e s s f u l .  T h i s  i s  b e l i e v e d  t o  be 
due t o  t h e  f a c t  t h a t  ca lcareous  bedrock " f i x e s "  t h e  metals and 
consequently only minor amounts of these meta ls  a r e  a v a i l a b l e  
f o r  migra t ion  and r edepos i t i on  i n t o  t h e  upper B s o i l  horizon.  
The bes t  example occurs  over  t h e  No. 3 anomaly where t h e  f o l -  
lowing peak metal con ten t s  occur  and a r e  compared w i t h  t h e  
"mean" (baokground) va lues  : 

Metal Peak over  No. 3 anomaly (p.p.m.1 (ar i thmetic  mean, 
Background 

p.p.m.1 

Cu (Copper) 
Zn (Zinc)  
Pb (Lead) 
A g  ( S i l v e r )  

20 
320 

4 8  
0.5 

13 
84 
14 

approx. 0 .5  

Thus, it is  clear t h a t  w i t h  r e s p e c t  t o  Cu, Pb and Ag a t  
l e a s t ,  geochemical s o i l  sampling surveys are q u i t e  l imi t ed  i n  
va lue  i n  the Atan Lake area. 

C-4 RECOMMENDATIONS: 

To date ,  about 50 p e r c e n t  of t h e  Atan-August c la im groups 
have been explored.  Previous work has i n d i c a t e d  scattered bar i te ,  
lead and copper m i n e r a l i z a t i o n  over  a favourable  b e l t  over  one 
m i l e  long and approximately 400 feet  wide. I t  is n o t  known if 
p a r a l l e l  bands e x i s t  t o  the eas t ,  or  i f  t h e  horizon cont inues  
s o u t h e a s t  across t h e  Dease River.  

Bar i te  appears  t o  be t h e  most abundant minera l  p r e s e n t ,  and 
the p o s s i b l e  ex tens ion  of t h e  P a c i f i c  Great Eas t e rn  Rai lway from 
Dease Lake no r th  may a l t e r  cons iderably  t h e  economics of t h e  oc- 
cur rence .  It would be adv i sab le  t o  estimate t h e  tonnagep by gra- 
v i t y  methods, and t h e  grade by d r i l l i n g  and t r ench ing  i n  order 
tha t  an o v e r a l l  economic view of t h e  s i t u a t i o n  may be obta ined .  

The fol lowing e x p l o r a t i o n  program i s  recommended on Tourni- 
gan Mining's Atan Lake proper ty :  

A. E s t a b l i s h  camp and recha in  old l i n e s  ( i f  n e c e s s a r y ) .  Extend 
t h e  g r i d  to  t h e  o u t s i d e  claims boundaries .  Approximately 15 
a d d i t i o n a l  l i n e  m i l e s  should adequately cover t he  p rope r ty ,  
w i t h  cross l i n e s  spaced 500 fee t  apar t .  The g r id  l i n e s  should 
be w e l l  cleared t o  f ac i l i t a t e  recommendations B and C below. 

B. E s t a b l i s h  t h e  e l e v a t i o n s  of t h e  base l i n e  s t a t i o n s ,  and a l l  
LOO f o o t  s t a t i o n s  on t h e  cross Lines (to w i t h i n  a few loth's 
of a f o o t ) .  

I 



- 11 - 
C. 

D. 

E. 

F. 

Conduct a g r a v i t y  survey o f  t h e  o l d  and new g r i d  w i t h  meter 
r ead ings  a t  1 0 0  feet  i n t e r v a l s  a long  a l l  cross l i n e s  and 
base  l i n e s .  

Conduct a hammer seismic survey  over  anomalously h igh  g r a v i t y  
zones t o  pe rmi t  t h e  accurate i n t e r p r e t a t i o n  of t h e  g r a v i t y  
d a t a .  

Cons t ruc t  d r i l l  access roads  t o  areas of deep overburden, and 
b u l l d o z e r  t r e n c h  anomalous areas wi th  sha l low overburden (as 
determined by overburden seismic work) . 
Diamond d r i l l  IP anomalies N o .  2 (a)  and 3 ,  and any anomalous 
g r a v i t y  h ighs .  

C-5 COST ESTIMATE: 
* I  

The e s t i m a t e d  cost  of t h e  above recommended program is  as 
fdllows: 

1. 

2 .  
3. 

4 .  
5. 

6.  
7 .  
8 .  
9 .  

10. 

11. 

15 l i n e  m i l e s  of a d d i t i o n a l  l i n e c u t t i n g  @ 

30 l i n e  m i l e s  of l e v e l l i n g  @ $75/Pine m i l e  
30 l i n e  m i l e s  of g r a v i t y  survey  @ $250/l ine 

15  l i n e  m i l e s  of seismic @ $400/l ine m i l e  
Trenching, road  b u i l d i n g  (est .  150 h r s .  

Consul t ing ,  s u p e r v i s i o n  
Diamond D r i l l i n g :  1500 f e e t  @ $15/foot 
T r a n s p o r t a t i o n ,  communications 
Camp and s u p p l i e s  
Assaying, chemical  a n a l y s i s ,  t e s t i n g ,  etc. 

Contingencies  @ PO p e r c e n t  

$100/ l ine m i l e  

m i l e  

@ $35/hour)  

TOTAL 

SAY 

$ 1,500.00 
2,025.00 

7,500.00 
6 ,000 .00  

5,250.00 
2,500.00 

22,500.00 
2,500.00 
2 , 2 0 0 . 0 0  
2,000.00 

$ 53,975.00 
5,397.50 

$ 59,372.50 
$ 60.000.00 

I f ,  af ter  completion of t h e  above-described program, t h e  
results are s u f f i c i e n t l y  encouraging,  a d d i t i o n a l  funds  w i l l  be 
required t o  conduct  f i l l  i n  d r i l l i n g .  

* 
Respec t fu l ly  submitted, - 
'ID. R. Cochrane" 

D. R. Cexhraneo P a  Eng., 
Delta, B.C. 
J u l y  2 0 1  11971. 
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4.  

5. 

6.  

7.  

"D. R. Cochrane" 

C e r t i f i c a t e  

I ,  D.  R. Cochrane, of t h e  Municipal i ty  of Delta, Province 

B r i t i s h  Columbia, hereby c e r t i f y  t h a t :  

I am a geological engineer  with an off ice  a t  4952 8A Avenue, 
Delta, B.C. 

I am a graduate  of t h e  Universi ty  of Toronto (B.A.Sc.)  i n  
1962 ,  and a graduate  of Queen's Univers i ty  (M.Sc. Eng.) 
i n  1964.  

I have p r a c t i c e d  my p ro fes s ion  s i n c e  1 9 6 2  whi le  employed 
w i t h  U.S. Steel,  Noranda Explora t ions  and Meridian Syn- 
d i c a t e .  

I a m  a member of t h e  Associat ion of P ro fes s iona l  Engineers 
of B r i t i s h  Columbia and a l s o  the Associat ion of P ro fes s iona l  
Engineers of Ontar io  and Saskatchewan. 

I have no i n t e r e s t ,  d i rect  o r  i n d i r e c t ,  i n  t h e  proper ty  o r  
s e c u r i t i e s  of Tournigan Mining Explorat ions L t d . ,  nor  do 
I expec t  t o  r ece ive  any such i n t e r e s t .  

The foregoing r e p o r t  i s  based on my a s s o c i a t i o n  w i t h  t h e  
Atan Property s i n c e  1968, and r e c e n t  personal  v i s i t s  i n  
A p r i l  and J u l y ,  1971.  

I hereby consent  t o  have the  information contained h e r e i n  
publ ished i n  a Prospectus  of Tournigan Mining Explora t ions  
L t d . ,  or  i n  any o f f i c i a l  or u n o f f i c i a l  communications of 
Tournigan Mining Explora t ions  Ltd. 

4952 8A Avenue, , 

Delta, B.C. 

D. R,  Cochrane, P.  Eng. 
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