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EXPLORATION 

NTS: 82-F/9 

COMTNCO LTD. 

GEOPHYSICAL REPORT OF 

S E l S M l C  DEPTH OF OVERBURDEN SURVEY ON THE CLAIR CLAIMS 

WESTERN DISTRICT 

FORT STEELE M I N I N G  D I V I S I O N ,  B.C. 

LIST OF CLAIMS 

The claims l i s t e d  beloware covered o r  p a r t l y  covered by the  g r i d .  

Name 

- 
Number o f  Un i ts  Record Number Assessment Work 

Due 

C l a i r  4 18 557 Sept. 25, 1983 

l NTRODUCT l ON 

Th is  repo r t  pe r ta ins  t o  the  geophysical survey c a r r i e d  ou t  on the  C l a i r  4 
claims which a re  located west o f  Kimberley on the S t .  Mary Lake Road. The 
c la ims are under la in  by Proterozoic c l a s t i c  sediments o f  the Middle and 

L ' Lower A ldr idge Formation. The survey took place on August 15 and 16, 1983 
and the  work was accomplished by Cominco personnel. 

The ob jec t  o f  the survey was t o  determine the  depth o f  overburden near the  
west end o f  S t .  Mary Lake t o  prepare f o r  a d r i l l i n g  program. Th is  informa- 
t i o n  would in f luence d r i l l i n g  l o g i s t i c s  and ho le  locat ion .  

INSTRUMENTATION AND SURVEY PROCEDURE 

The seismic method was chosen t o  survey t h i s  l oca t ion  as i t  provides r e l a -  
t i v e l y  simple l o g i s t i c s  and accurate resu l ts .  

The instrument used was a Nimbus ES-1200 12 channel seismograph. It 
features  d i g i t a l  storage and playback o f  records and v a r i a b l e  record times. 
Records were t y p i c a l l y  made using record times o f  200 and 500 m i l l i seconds  
r e s u l t i n g  i n  t im ing l i n e s  a t  2 m i l l i second  and 5 m i l l i second  i n t e r v a l s  
respect ive ly .  Thus p i c k i n g  f i r s t  a r r i v a l s  f o r  a 200 m i l l i s e c o n d  record can 
be done t o  0.5 mi l l i second.  

Two cables were ava i l ab le  f o r  connecting the geophones t o  the  instrument: a 
12 takeout cable w i t h  6 meter (20 f o o t )  spacing and a 13 takeout cable w i t h  I 

30 meter spacing. The shor te r  cable f a c i l i t a t e s  shallow p r o f i l e s  c a r r i e d  
ou t  f o r  sur face v e l o c i t y  determination. 



Explosives were used exc lus i ve l y  as the seismic source cons is t i ng  
t y p i c a l l y  o f  a seismic cap (zero delay) 150 gram primer and f o r  the 
longer shots several pr imers and a 1" x 12" c a r t r i d g e  o f  explos ive.  
The detonator i s  a l so  made by Nimbus and the shot i ns tan t  i s  app l ied  
t o  the  seismograph by a d i r e c t  cable l i n k .  

Typical  survey procedure was t o  l a y  ou t  the long cable w i t h  20 o r  30 
meter geophone spacing (depending upon the room avai l ab le )  shoot a t  
bo th  ends o f  the ar ray  t o  obta in  a reversed p r o f i l e  and a l s o  shoot 
an o f f s e t  shot t o  f i n d  a deeper r e f r a c t o r  o r  provide an overlap. 
Several shor ter  arrays were included t o  determine the  depth of over- 
burden and bedrock v e l o c i t y  near a d r i  I 1  ho le  (79-1) and shal low velo-  
c i t i e s  i n  the  v a l l e y  ( p r o f i l e  3). 

Overa l l  e r r o r  i n  depth est imat ion inc lud ing chain ing and i n s t r u -  
mentation e r r o r s  would be about 10%. 

DATA PRESENTATION 

The f i r s t  a r r i v a l  times are  p l o t t e d  f o r  each o f  the 5 p r o f i l e s  a t  

b 
var ious scales cons is tan t  w i t h  the  geophone spacing. The v e r t i c a l  
a x i s  i s  t ime i n  mi l l iseconds,  the ho r i zon ta l  ax i s  i s  distance. The 
t ime required t o  produce a f i r s t  break a t  the corresponding shot 
geophone dis tance i s  determined and p lo t ted .  The l i n e  j o i n i n g  these 
p o i n t s  has a slope equivalent  t o  the apparent v e l o c i t y  o f  the  l aye r  
i n  quest ion w i t h i n  the subsurface. 

Included w i t h  each t r a v e l  t ime graph i s  a l i s t i n g  o f  v e l o c i t i e s  and 
in te rcep t  times. An i n t e r p r e t a t i v e  sketch provides a diagrammatic 
sec t ion  o f  the ea r th  under the p r o f i l e .  

DISCUSSION OF DATA 

A d r i l l  ho le  was ava i l ab le  where s u i t a b l y  shal low overburden depths 
were known. A reversed p r o f i l e  w i t h  5 meter geophone spacings was 
shot near DH79-1 (Plate 3) .  The depth o f  overburden determined near 
the c o l l a r  agreed we l l  w i t h  tha t  measured dur ing  d r i l l i n g .  The calcu-  
l a t e d  resu l t s ,  tak ing  i n t o  account the s loping surface, a re  depth near 
d r i l l  hole-4,,1 meters, depth 60 meters away along the road i s  5.2 meters, 
and bedrock v e l o c i t y  corrected f o r  the  slope i s  4120 meters per second. 
Th is  i s  a t y p i c a l  v e l o c i t y  f o r  a hard, moderately competent metamorphic 6 

rock. ( Q u a r t z i t i c  sandstone). 



Two reversed p r o f i l e s  were shot i n  the f l a t  r i v e r  v a l l e y  area 
approximately perpendicular t o  S t .  Mary River a short  d is tance 
west o f  S t .  Mary Lake (p lates 2,4,5). 

P la te  4 i s  the t r a v e l  time p l o t  o f  p r o f i l e  1 which l i e s  a t  the  
south end o f  the cu t  l i n e .  A 20 meter geophone i n t e r v a l  was chosen 
as the cu t  l i n e  was not  s t r a i g h t  and i n s u f f i c i e n t  room was a v a i l -  
ab le  f o r  the f u l l  a r ray  (30 meter spacing). 

Bedrock v e l o c i t i e s  were not  observed i n  t h i s  area. The h ighest  
mater ia l  v e l o c i t y  obtained was 2250 meters per second which i s  
c h a r a c t e r i s t i c  o f  f a i r l y  we l l  consol idated sand o r  a loose, 
broken rock. I t  i s  more l i k e l y  a sand as the a l t e r n a t i v e  does 
not  e x i s t  i n  t h i s  area. V e r t i c a l  c l i f f s  are observed along the 
S t .  Mary River formed from a semiconsolidated sandstone deposi t  
(hoodoo's) which probably would be the same type o f  mater ia l  
a l luded t o  above. Other s t r a t a  observed on t h i s  p r o f i l e  are: 
depth t o  water tab le  8-9 meters, depth t o  consol idated sands 
46-55 meters. 

As bedrock a r r i v a l s  were no t  detected, an assumed bedrock l aye r  
was constructed on the  t rave l  t ime graph a t  the  l a s t  a r r i v a l  
obta ined using a v e l o c i t y  o f  4000 meters per second. The depth 
ca l cu la ted  using t h i s  method was 80 meters. This supposi t ion i s  
based on the assumption t h a t  the very next a r r i v a l  would be from 
bedrock and thus 80 meters represents the shal lowest poss ib le  
depth a t  which i t  would be found. 

P r o f i l e  2 (Plate 5) presents a s i m i l a r  p i c t u r e  except t h a t  l a r g e r  
geophone t o  shot distances were employed and thus greater  bedrock 
depths a re  indicated. 

S im i la r  v e l o c i t y  and depth-to-top informat ion was obtained f o r  the 
consol idated sand deposit. 

The shal lowest poss ib le  bedrock depth c a l c u l a t i o n  suggests a depth 
o f  more than 150 meters and probably more than 300 meters. (south 
o f f -end shot). 

,- 

P r o f i l e  3 ( ~ l a t e  6) i s  a short  p r o f i l e  t o  i nves t i ga te  the t r u e  velo-  , 
c i t y  o f  the upper overburden. A shal low laye r  v e l o c i t y  o f  less  than 
300 meters per second represents dry  s o i l  ove r l y ing  a water saturated 
overburden. The depth t o  the water tab le  i s  less than 2.5 meters. 



P l a t e  7 i s  the t r a v e l  t ime p l o t  o f  p r o f i l e  4 which i s  located 
a long a road below and t o  the west o f  DH79-I. This p r o f i l e  was 
surveyed i n  an attempt t o  obta in  bedrock v e l o c i t y  i n  an area uphi  11 
from the south end o f  p r o f i l e  1. As the c u t  l i n e  d i d  n o t  go t h i s  
f a r ,  an east-west p r o f i l e  was shot along t h e  edge o f  the  (crooked) 
road. 

A shal low overburden layer  was observed t o  o v e r l i e  a bedrock r e f r a c t o r  
Found a t  a depth o f  12 meters. The v e l o c i t y  o f  the bedrock m a t e r i a l  
i s  3625 meters per second comparable t o  the  value obta ined a t  DH79-1 
(~ t l oo  m/s) . 
An extremely f a s t  l aye r  was found a t  a depth o f  55-60 meters and t h i s  
u n i t  may be an i n t r u s i v e  s i l l .  The v e l o c i t y  obtained ( 7400 m/s) i s  
unusual ly  h igh  and i s  p a r t i a l l y  due t o  s l i g h t l y  shor t  intergeophone 
dis tances a t  sale s ta t ions .  

CONCLUSIONS - 
A seismic depth-of--overburden survey c a r r i e d  out  i n  the  S t .  Mary 
River v a l l e y  d id  no t  reach bedrock. The area chosen f o r  t h e  survey 
i s  the approximate middle o f  the v a l l e y  opposi te a secondary r i v e r  
en te r ing  from the south. 

A p r o f i l e  surveyed s l i g h t l y  up the  v a l l e y  s ide d i d  not  reach bedrock 
a t  a f a i r l y  shallow depth. A simple p r o j e c t i o n  o f  t he  steep s lopes 
observed i n  the area from p ro f  i l e  11 t o  p r o f  i l e  1 area suggests than 
an overburden depth o f  more than 100 meters i s  not  unreasonable a t  
p r o f i l e  1. 
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The p ro jec t i ons  o f  minimum depth t o  bedrock a re  more than 300 meters I 

near the  middle of  the va l ley .  
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"EXHIBIT A'' 

STATEMENT OF GEOPHYSICAL EXPENDITURES 

CLAlR CLAIMS, 1982 

1) STAFF TIME 

P. Klewchuk, Geologist 1 day @ $210/day $ 210.00 
M. M i  1 I e r ,  Assistant  1 day @ $ 8l/day 81 -00 
S.J. Visser, Geophysicist 2 days @ 182.50/day 365.00 
K.N. Hendry, S r .  Geophysicist 4 days @ $245/day 980.00 $ 1,636.00 

2) OPERATING DAY CHARGE 

2 days @ $250/day ( repor t  and d r a f t i n g )  

3) EQU l PMENT RENTAL 

a) Nimbus ES1200 
6 days (2 survey, 4 shipping) @ $40. - $240.00 

b) Seismic Cable 3 0 m  takeouts 6 days @ $10 - 60.00 

4) EXPENSE ACCOUNTS 

K. Hendry - Travel he or on to- ranb brook-  or on to )  - $765 .OO 
- Room and Board 4 days @ $50. - 200.00 

5) Mi SCELLANEOUS 

Truck Rental - 4 days @ $40.) - $ 160.00 
Truck Fuel - 45.00 
Explosives - 120.00 
Crowbar and Shovel - 80 .OO 
Equipment Fre igh t  - 345.00 
Comnunications - 45.00 

TOTAL 



I N  THE MATTER OF THE B.C. MINERAL ACT 

AND I N  THE MATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON THE CLAlR CLAIMS 

LOCATED 15 KM WEST OF KIMBERLEY, B.C. 

I N  THE FORT STEELE M I N I N G  D I V I S I O N  OF THE 

PROVINCE OF BRITISH COLUMBIA, MORE PARTICULARLY 

N.T.S. : 82-F/9 

S T A T E M E N T  

1 ,  K.N. Hendry, o f  the C i t y  o f  Toronto, i n  the Province of Ontario, 

make oath  and say:- 

1. THAT I am employed as a Senior geophysic is t  by Cominco t t d . ,  

and as such have a personal knowledge o f  the f a c t s  t o  which 

I here ina f te r  depose; 

2 .  THAT annexed hereto and marked as "Exh ib i t  A", t o  t h i s  

statement i s  a t r u e  copy of expenditures incurred on the  

geophysical survey on the  CLAIR mineral claims; 

3. THAT the sa id  expenditures were incurred dur ing August 15 and 

16, 1983, f o r  the purpose of mineral exp lo ra t i on  o f  the  above- 

named claims. 

Senior ~ e o ~ h ~ s f i s t ,  Cominco Ltd.  
I 

SEPTEMBER 1983 



C E R T I F I C A T I O N  

I, K.N. Hendry o f  #303-330 Avenue Road, i n  the C i t y  o f  Toronto, 

i n  the  Province o f  Ontario, do hereby c e r t i f y  tha t : -  

1. 1 graduated from Carleton U n i v e r s i t y  i n  1967 w i t h  a BSc i n  

Geology . 
2. 1 have worked i n  the mineral exp lo ra t i on  business s ince 1960, 

and been involved w i t h  geophysics since 1967 on a f u l l  t ime - 
basis. 

3. 1 have been employed w i t h  Cominco L td .  since 1978 as geophysic is t  

and senior  geophysicist .  

Sen i o r  ~ e o ~ h ~ s $ , c f s t ,  Comi nco Ltd.  

SEPTEMBER 1983 
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