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GEOLOGIC, GEOPHYSICAL, GEOCHEMICAL 
INVESTIGATION OF THE GRAN GROUP 

TINTINA PROJECT 

INTRODUCTION ----- 

Dynasty Explorations Limited undertook a program of outlining 

and delineating airborne magnetic and electromagnetic anomalies 

in the northwestern portion of the Anvil phyllite belt which 

contains three known replacement lead-zinc deposits. Several 

anomalies similar to ones caused by known deposits occur in 

an area of favourable stratigraphy and nearby granitic in- 

trusive~ and were thought to warrant further investigation. 

A total of 208 claims were staked in five groups covering 

prominent anomalies. 

The Gran Group of 24 claims covers a moderate aeromagnetic 

anomaly approximately one and one-half miles long by one- 

quarter mile wide near the granitic contact just west of the 

junction of Anvil and Rose Creeks. A small aero-electromagnetic 

response occurs to the east of the magnetic anomaly. Ground 

follow-up consisted of establishment of a grid accompanied by 

geochemical soil sampling, magnetometer, gravity and geologic 

surveys. 

LOCATION AND ACCESS 

The Gran Group of claims is located west of the junction of 

Rose and ~ n v i l  Creek, approximately 22 miles northwest of 

Far0 an?. 10 miles northwest of Rose Mountain. Access is by 

road to the Anvil mine, then by a 15 mile helicopter trip 

down Rose Creek. 



REGIONAL GEOLOGY 

The A n v i l  D i s t r i c t  l i e s  a l o n g  t h e  n o r t h e a s t  s i d e  o f  t h e  

T i n t i n a  Trench,  a  zone o f  major  n o r t h w e s t  t r a n s c u r r e n t  f a u l t -  

i n g s ,  and o c c u r s  a s  a  b e l t  o f  metasediments  o f  p r o b a b l e  

e a r l y  P a l e o z o i c  age  a r c h e d  o v e r  a  c e n t r a l  c o r e  of C r e t a c e o u s  

g r a n o d i o r i t e ,  t h e  A n v i l  b a t h o l i t h .  The s t r u c t u r e  b e i n g  a  

doub le  p l u n g i n g  a n t i c l i n e  w i t h  a  nor thwes t  t r e n d i n g  f o l d  

a x i s  s l i g h t l y  a r c h e d  p l u n g i n g  b o t h  t o  t h e  n o r t h w e s t  and 

s o u t h e a s t .  The p h y l l i t e  b e l t ,  n o t e d  on t h e  accompanying 

L o c a t i o n  Map, c o n s i s t i n g  o f  quar tz -mica  s c h i s t s ,  s e r i c i t e  

s c h i s t s ,  s e r i c i t i c  t o  g r a p h i t i c  p h y l l i t e s ,  and g r e e n s t o n e  

l e n s e s  i s  t h e  h o s t  f o r  t h e  mass ive  s t r a t i f r o m  rep lacement  

s u l p h i d e  d e p o s i t s  i n  t h e  a r e a .  The d e g r e e  o f  metamorphism, 

t e n d s  t o  i n c r e a s e  from t h e  Swim Lakes a r e a  nor thwes t  t o  A n v i l  

which may b e  n o t e d  b o t h  i n  t h e  change i n  metamorphic f a c i e s  

and v a r i a b i l i t y  o f  s u l p h i d e  g r a i n  s i z e  w i t h i n  t h e  d e p o s i t s .  

GEOPHYSICAL SURVEYS 

(a) Ground Magnetometer Survey 

The magne t i c  s u r v e y  was conducted  o v e r  t h e  g r i d  a r e a  

t o  o u t l i n e  t h e  l a r g e  low i n t e n s i t y  a e r o m a g n e t i c  anomaly 

( o b t a i n e d  from a  p r e v i o u s  a i r b o r n e  s u r v e y  conducted  by  

A n v i l  Mining C o r p o r a t i o n ) .  The m a g n e t i c  s u r v e y  was 

c a r r i e d  o u t  o v e r  800 f t .  spaced  c u t  l i n e s ,  r e a d i n g s  w e r e  

t a k e n  e v e r y  100 f t .  A l l  l i n e s  were  e s t a b l i s h e d  b y  

compass and c h a i n  methods and were  c u t  a p p r o x i m a t e l y  

2 t o  3 f t .  wide.  G r i d  c o n t r o l  was checked by  s u r v e y  

o f  b a s e  and t i e  l i n e s  d u r i n g  t h e  g r a v i t y  su rvey .  

The Sharpe  MF-1 magnetometer was used,  t h e  i n s t r u m e n t  

i s  hand h e l d  and measures  t h e  v e r t i c a l  magne t i c  component 

by u s e  o f  a n  o i l -dampered f l u x g a t e  which a u t o m a t i c a l l y  

l e v e l s  i t s e l f  i n  t h e  v e r t i c a l  d i r e c t i o n .  Gamma v a l u e s  

can  b e  d i r e c t l y  r e a d  from t h e  i n s t r u m e n t .  P r i o r  t o  







t h e  a c t u a l  magnetometer s u r v e y ,  r e a d i n g s  were  t a k e n  

. a l o n g  t h e  b a s e  l i n e s  a t  c r o s s  l i n e  i n t e r s e c t i o n  p o i n t s .  

These s t a t i o n s  were  looped  and r e - r e a d  e v e r y  hour  a s  

a  means o f  c o n t r o l l i n g  d r i f t  and  d i u r n a l  v a r i a t i o n s .  

With e s t a b l i s h e d  b a s e  s t a t i o n s ,  a  r a p i d  and p r e c i s e  

check was k e p t  on a  r e l a t i v e  b a s i s  d u r i n g  day t o  day 

o p e r a t i o n .  A l l  c r o s s  l i n e s  were  r e a d  and re-checked a t  

b a s e  s t a t i o n s  w i t h i n  e v e r y  hour  a s  a  means o f  check ing  

magne t i c  v a r i a t i o n s .  

Magnet ic  r e s u l t s  were  c o r r e c t e d  f o r  b o t h  d i u r n a l c h a n g e s  and 

d r i f t  t h e n  p l o t t e d  on a  gr id .  p l a n  w i t h  a  s c a l e  o f  

400 f t .  t o  1 inch .  The d a t a  was t h e n  c o n t o u r e d  w i t h  

t h e  r e s u l t i n g  maps i n c l u d e d  i n  t h i s  r e p o r t .  

There  a p p e a r s  t o  b e  l i t t l e  magne t i c  r e l i e f  th roughou t  

t h e  g r i d  a r e a  w i t h  a  maximum d i f f e r e n c e  of  300 gammas. 

A n o r t h e a s t  t r e n d i n g  e l o n g a t e  modera te  t o  weak anomaly, 

shown on t h e  accompanying "Magnetometer Contour Map, 

o u t l i n e s  t h e  p r e v i o u s  ae romagne t i c  anomaly b u t  due t o  

g r e a t  t h i c k n e s s e s  of overburden,  l i t t l e  g e o l o g i c  i n t e r -  

p r e t a t i o n  can  b e  made. 

(b) G r a v i t y  Survey 

The g r a v i t y  s u r v e y  c o n t r a c t e d  b y  Over land E x p l o r a t i o n  

S e r v i c e s ,  was conducted  o v e r  t h e  magne t i c  anomaly u s i n g  

t h e  p r e v i o u s l y  e s t a b l i s h e d  g r i d .  The h o r i z o n t a l  and 

v e r t i c a l  s u r v e y  was conducted  w i t h  a  T-1A T h e o d o l i t e  t o  

e s t a b l i s h  e l e v a t i o n s  and g r i d  c l o s u r e .  The g r a v i t y  

r e a d i n g s  were  t a k e n  w i t h  a  Worden Mas te r  m e t e r  a t  e v e r y  

100 f t .  s t a t i o n  a l o n g  t h e  i n d i v i d u a l  l i n e s  w i t h  two and 

a h a l f  hour  l o o p  c l o s u r e s  from b a s e  s t a t i o n s  f o r  c o n t r o l -  

l i n g  d i u r n a l  d r i f t .  Each l o o p  had s e v e r a l  r e p e a t  s t a t i o n s  

from p r e c e d i n g  l o o p s  t o  e n s u r e  a c c u r a c y  o f  t h e  g r a v i t y  mete r .  



All field results were sent to the Calgary head office 

for corrections and initial interpretation. All 

readings were corrected for diurnal tidal drift, 

Bouguer Free-Air-Correction, latitude correction and 

terrain correction. All resulting maps were then sent 

back to the field for further interpretation. 

The Bouguer map shows a high area elongate in a 

northeast-southwest direction coincident with the weak 

magnetic anomaly. The Residual ~ravity Map indicates 

an isolated gravith "high" with a mzgnitude of 0.70 

milligals between line 0 and line 8 east. The small 

subrounded feature occurs at the northeastern end of 

both the Bouguer and magnetic anomalies and is thought 

to represent a shallower portion of a denser mass trending 

northeast-southwest. The density contrast does not appear 

great enough to have been caused by massive sulphides. 

GEOCHEMICAL SURVEYS 

(a) Survey Techniques 

The entire grid area was soil sampled at 200 ft. stations 

on 800 ft. spaced picket lines. All samples were taken 

from the B-horizon which generally consisted of a rusty 

to grey clay textured soil. All samples were placed in 

kraft paper bags and subsequently sent to the Atlas 

Explorations laboratory in Whitehorse for analysis. 

(b) Analytical Methods 

All soil samples were dried and sieved to -80 mesh and 

the fines were retained for analysis. 0.5 grams of each 

sample was digested in aqua regia, diluted, and allowed 

to settle. Concentrations of copper, lead and zinc in 

solution were determined with a Perkin-Elmer 303AA 



spectrophotometer .  The a n a l y t i c a l  t echnique  was con- 

t r o l l e d  by s e l e c t e d  s t anda rd i zed  samples. 

p r e s e n t a t i o n  of Data 

A l l  a n a l y t i c a l  r e s u l t s  were p l o t t e d  on a  g r i d  p l a n  t o  

a s c a l e  of  1 inch e q u a l s  400 f t . ,  which may be  found 

i n  t h e  accompanying Appendix. 

I n t e r p r e t a t i o n  of R e s u l t s  

Copper v a l u e s  range between 10 and 80 p a r t s  p e r  m i l l i o n  

w i t h  t h e  m a j o r i t y  below t h e  t h r e s h o l d  of 40 ppm. 

Anomalous copper v a l u e s  occur  s c a t t e r e d  throughout t h e  

g r i d  w i th  no major zones p r e s e n t .  v a l u e s  ob ta ined  f o r  

l e a d  con ten t  g e n e r a l l y  range between 2 and 20 ppm, w i t h  

a maximum va lue  of  31 ppm. Concent ra t ions  of l ead  i n  

t h e  g r i d  a r e a  were not  cons ide red  a s  anomalous. Zinc 

v a l u e s  g e n e r a l l y  range between.30 and 180 ppm, w i t h  a 

t h r e s h o l d  of 100 ppm. S l i g h t l y  anomalous v a l u e s  i n  

z i n c  occur  i n  t h e  t h i c k  overburden r eg ion  of Anv i l  Creek. 

A h igh v a r i a b i l i t y  e x i s t s  between t h e  t h r e e  m e t a l s  i n  

i n d i v i d u a l  samples. 



TABLE OF GEOLOGIC FORMATIONS 

V) 

g (a Medium g r a i n e d  b i o t i t e  g r a n i t e  
t o  b i o t i t e  hornblende q u a r t z  5 :  Monzonite ( l o c a l l y )  p o r p h y r i t i c .  
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(rn "Greenstone" i n c l u d e s  s c h i s t o s e  
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\c4 ( 
meta-u l t ramaf ic  u n i t s ,  and Gabbro 
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Mica-quartz p h y l l i t e ,  dark  g rey  
t o  b l a c k  g r a p h i t i c  p h y l l i t e ,  b l a c k  
s l a t e ,  p h y l l i t i c  q u a r t z i t e  and 
c h l o r i t e  p h y l l i t e .  

Mica-quartz s c h i s t ,  b i o t i t e - g a r n e t  
s c h i s t  and s e r i c i t e  s c h i s t .  



GEOLOGY 

  he Gran Group i s  t o t a l l y  covered  by  overburden  w i t h  o u t c r o p  

t o  t h e  n o r t h  which may b e  n o t e d  on t h e  accompanying llGeology 

Map o f  t h e  A n v i l  Creek Area ' '  by  W. Karvinen.  Al though no 

s u r f a c e  e v i d e n c e  e x i s t s ,  i t  i s  t h o u g h t  t h a t  t h e  quar tz -mica  

s c h i s t  u n i t ,  t h e  f a v o u r a b l e  h o s t  t o  mass ive  l e a d - z i n c  d e p o s i t s  

i n  t h e  a r e a ,  c o n t i n u e s  westward from t h e  A n v i l  Creek f a u l t  

u n d e r l y i n g  t h e  Gran c l a i m s .  It i s  a l s o  s u g g e s t e d  t h a t  t h e  

c o n t a c t  between t h e  quar tz -mica  s c h i s t  u n i t  and  t h e  b i o t i t e  

q u a r t z  monzoni te  may b e  r e p r e s e n t e d  b y  t h e  magne t i c  anomaly 

p r e s e n t  due t o  p y r r h o t i t e  i m p r e g n a t i o n  a t  t h e  c o n t a c t .  No 

m i n e r a l i z a t i o n  o r  a l t e r a t i o n  was n o t e d  w i t h i n  t h e  Gran c l a i m s .  

The o l d e s t  r o c k  u n i t  i n  t h e  a r e a  a p p e a r s  t o  b e  t h e  q u a r t z -  

mica  s c h i s t  i n  which s e r i c i t e  s c h i s t  p redomina tes .  The s c h i s t  

i s  v e r y  t h i n l y  f o l i a t e d ,  s o f t ,  f i s s i l e  and q u a r t z  c o n t e n t  

g e n e r a l l y  exceeds  40 p e r c e n t .  Green i sh  t i n t s  a p p e a r  t o  depend 

on c h l o r i t e  c o n t e n t .   raph hi tic and c a r b o n a t e  p e r c e n t a g e s  a r e  

g e n e r a l l y  low. Degree o f  metamorphism may b e  n o t e d  by  d i f f e r e n t  

f a c i e s  i n c l u d i n g  m i n e r a l s  such a s  g a r n e t ,  s t a u r o l i t e  and b i o t i t e .  

Uni t  Number 3 c o n s i s t s  o f  p h y l l i t e s  w i t h  a  g r e y  t o  b l a c k  

s e r i c i t i c - q u a r t z  p h y l l i t e  p redomina t ing .  The g r a p h i t e  c o n t e n t  

v a r i e s  w i t h  a  d i s t i n c t  s t r a t i g r a p h i c  b l a c k  g r a p h i t i c  h o r i z o n  

o c c u r r i n g  w i t h i n  t h e  u n i t .  The p h y l l i t e s  a r e  v e r y  f i s s i l e ,  

o f t e n  show bedd ing ,  c o n t a i n  good boud inage  s t r u c t u r e s ,  and 

i n c l u d e  numerous q u a r t z  l e n s e s ,  pods ,  and  s t r i n g e r s  which o f t e n  

a r e  r u s t y  and  c o n t a i n  p y r i t e .  

U n i t  Number 8, "Greenstonelf  i n c l u d e s  s c h i s t o s e  m e t a - b a s a l t  

a m p h i b o l i t e ,  ch lo r i t e - t a l c -amphibo l i t e  s c h i ~ t ,  c h l o r i t e  

s c h i s t  and o t h e r  b a s i c  i n t r u s i v e s  and e x t r u s i v e s .  F o l i a t i o n  

i s  p r e s e n t  i n  t h e  s c h i s t o s e  members w h i l e  i n t r u s i v e  members 

a r e  g e n e r a l l y  mass ive  and b locky .  
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The Anvi l  b a t h o l i t h  i s  composed of  a  medium g ra ined  hypid- 

iomorphic q u a r t z  monzonite i n  t h i s  a r e a .  ~t i s  l o c a l l y  

p o r p h y r i t i c .  Des igna t ion  of rock u n i t s  i s  s i m i l a r  t o  t h e  

G.S.C. map "Tay River  Geology Map" by Roddick and   re en. 

CONCLXJS IONS AND RECOMMENDATIONS 

R e s u l t s  from geo log ic ,  geochemical and geophys ica l  surveys  

s o  f a r  have no t  o u t l i n e d  a  p o s s i b l e  d r i l l i n g  t a r g e t .  Weak 

magnetic and g r a v i t y  anomaliec i n d i c a t e  a nor theas t - sou thwes t  

t r e n d i n g  mass s l i g h t l y  more dense and magnetic t han  t h e  

sur rounding  rock.  The magnitude of  t h e  d e n s i t y  c o n t r a s t  

appea r s  t o  be  lower t han  neces sa ry  t o  be  equ iva l en t  t o  

massive su lph ides .  L i t t l e  geochemical response was due t o  

t h e  t h i c k n e s s  of  overburden i n  t h e  Anv i l  Creek v a l l e y .  

S ince  t h e  Gran c l a ims  appear  t o  cover  t h e  g e o l o g i c a l l y  

f avourab le  q u a r t z - s e r i c i t e  s c h i s t s ,  it  i s  thought t h a t  t h e y  

should  be  kept  i n  good s t a n d i n g  f o r - t h e  1971 f i e l d  season  

t o  enab le  f u r t h e r  geo log ic  i n t e r p r e t a t i o n  of  t h e  Anvi l  Creek 

a r e a .  

R e s p e c t f u l l y  submit ted,  

W. J. Rober ts ,  

February,  

Geologis t  
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