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SHORT REPORT 

on a 

SEISMIC REFRACTION SURVEY 

on t h e  

SWAN PROJECT PROPERTY 

GRANITE CREEK, SIMILKAMEEN M . D . ,  B.C. 

The i n t e r p r e t a t i o n  of d a t a  o b t a i n e d  from t h e  seismic 
r e f r a c t i o n  survey c a r r i e d  o u t  on t h e  above-named p r o p e r t y  

has  been completed. A t o t a l  of t h r e e  l i n e s ,  l o c a t e d  as 
shown on t h e  accompanying F i g u r e  N o .  1, w e r e  p r o f i l e d .  

These w e r e  l a b e l l e d  SL-1 t o  SL-3 r e s p e c t i v e l y .  The 

purpose of t h e  s tudy  was t o  l o c a t e  a b u r i e d  bedrock channel  

t h a t  was probably an o l d  c o u r s e  of G r a n i t e  C r e e k .  The 

geophys ica l  in format ion  p r e s e n t e d  h e r e  is based  upon our 
best i n t e r p r e t a t i o n  of f i e l d  d a t a  which w e r e  c o l l e c t e d  

accord ing  t o  g e n e r a l l y  accep ted  f i e l d  procedures .  

The procedure was as f o l l o w s :  

Twelve geophones were p l a n t e d  a t  50- o r  100-foot  i n t e r v a l s  

a long t h e  l i n e  o f  i n v e s t i g a t i o n .  The 'two-way, i n - l i n e '  

seismic r e f r a c t i o n  method w a s  used. The d a t a  w e r e  r eco rded  

from f i v e  o r  s i x  s h o t s ;  2 200-500 f e e t  o f f -en8 ,one  a t  each  end 

and one o r  two wi th in  t h e  sp read .  A 12-channel,  S I E  Dresser 

r e f r a c t i o n  seismic system w a s  used f o r  r e c o r d i n g .  
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SL-1 and SL-2 w e r e  c a r r i e d  o u t  by doing one 1100-foot 

spread  w i t h  100-foot s e p a r a t e d  geophones, and t h e n  

moving t h e  whole spread  50 f e e t  w e s t  a long  t h e  p r o f i l e  

and redoing  t h e  spread .  T h i s  t h e n  gave dep th  p o i n t s  eve ry  

50 f e e t .  The 1190-foot s p r e a d  was thought  t o  be needed 

s i n c e  t h e  dep th  t o  bedrock w a s  thought  t o  be 150 feet  or 
more. The l e n g t h  of t h e s e  t w o  p r o f i l e s  was t h e r e f o r e ,  1150 

f e e t .  SL-3 w a s  c a r r i e d  o u t  w i t h  one spread  550 f e e t  long and 

geophones 50 f e e t  a p a r t .  

I n  a d d i t i o n  t o  t h e  t h r e e  p r o f i l e s ,  a v e l o c i t y  sp read  w a s  

done a long  each p r o f i l e .  

The d a t a  w e r e  i n t e r p r e t e d  by c a l c u l a t i n g  t h e  d e l a y  t i m e  
f o r  each geophone as fo l lows:  

1. Pick  t h e  f i r s t  a r r i v a l s  from t h e  f i e l d  r e c o r d s  and 

draw t ime-dis tance  g raphs  f o r  each sp read :  

2. With t h e  h e l p  of a ' R u s s i a n ' ,  determine which 

p o i n t s  are bedrock and which are overburden,  and 

how many l a y e r s  occur i n  t h e  overburden;  

3 .  D r a w  a d e l a y  l i n e  f o r  each  end s h o t  and from 

t h i s  determine t h e  d e l a y  t i m e  f o r  each  geophone; 

4 .  P r o p o r t i o n  t h e  d e l a y  t i m e  f o r  each qeophone i n t o  
t h e  various t i m e s  s p e n t  i n  t h e  v a r i o u s  l a y e r s .  

Mul t ip ly  each l a y e r  t i m e  by t h e  cor responding  

l a y e r  v e l o c i t y  t o  o b t a i n  t h e  Layer t h i c k n e s s .  

Adding t h e  l a y e r  t h i c k n e s s e s  t o g e t h e r  w i l l  g i v e  

t h e  t o t a l  overburden dep th .  

The s e i s m i c - i n t e r p r e t t e d  p r o f i l e s  a r e  shown on F i g u r e s  2 

t o  4 and are drawn a t  a scale o f  one inch  t o  50 f e e t .  

The p l a n  of t h e  survey area as  w e l l  as t h e  l o c a t i o n  of t h e  

b u r i e d  channel  i s  shown on F i g u r e  one. The p r o f i l e s  are 
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d i s c u s s e d  as fo l lows  : 

SL-1 (F igu re  2)  

This  p r o f i l e  i s  b a s i c a l l y  a 2- layer  case except f o r  t h e  

channel  area where it i s  a 3- layer  case. The f i r s t  l a y e r  

h a s  a v e l o c i t y  o f  1,350 f e e t / s e c .  and i s  l i k e l y  l o o s e  un- 
c o n s o l i d a t e d  sand and/or g r a v e l .  The second l a y e r  has  a 

v e l o c i t y  of 5,200 f e e t / s e c  and appears  t o  occur from 

geophones 1 2  t o  21 .  The t h i r d  l a y e r  h a s  a v e l o c i t y  of 

1 9 , 4 0 0  f e e t / s e c  which i s  m o s t  a s s u r e d l y  t h e  v e l o c i t y  of 
bedrock.  I n  fact ,  it i s  a t y p i c a l  v e l o c i t y  for  i n t r u s i v e s  

However, t h e  bedrock no ted  i n  a l l  t h e  ou tc rops  i n  t h e  a r e a  

is s l a t e  ( o r  s h a l e )  which a t  s u r f a c e ,  i s  l o o s e  and broken 

up. Therefore ,  i f  t h i s  h igh  v e l o c i t y  r e f l e c t s  t h e  s l a t e ,  
t h e n  it must b e  hard  and q u i t e  competent on ly  a few feet  
below t h e  s u r f a c e .  

The depth t o  bedrock,  except f o r  t h e  channel  area, v a r i e s  

from 6 f e e t  below qeophone 1, t o  1 1 9  f e e t  below geophone 15 .  

From geophones 1 6  t o  1 9 ,  a bedrock v e l o c i t y  was n o t  ob ta ined .  

I t  is ,  t h e r e f o r e ,  very l i k e l y  t h a t  a canyon-type bedrock 

channel  occur s  between t h e s e  geophones. The v e l o c i t y  s p r e a d  

i n d i c a t e s  it t o  b e  f i l l e d  w i t h  a 5,200 fee t / second m a t e r i a l ,  

which i s  probably p a r t i a l l y  s a t u r a t e d  sands and g r a v e l s .  

Because a bedrock v e l o c i t y  was n o t  o b t a i n e d ,  t h e  depth t o  

bedrock w i t h i n  t h e  channel  a r e a  cannot  b e  c a l c u l a t e d .  

The dep th ,  however, i s  probably c l o s e  t o  200  f e e t .  

SL-2 ( F i g u r e  3) 

This  i s  a 2- layer  case, excep t  for  t h e  channel  a r e a ,  

w i t h  t h e  upper l a y e r  having a v e l o c i t y  o f  1 , 6 0 0  fee t / second 

and t h e  lower  l a y e r ,  15,400 f ee t / s econd .  A s  on p r o f i l e  SL-1 

t h e  2 l a y e r s  are l i k e l y  l o o s e ,  unconsol ida ted  sand  and/or  

g r a v e l ,  and h a r d ,  competent s l a t e .  

Geotronics Surveys Ltd. 
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The dep th  t o  bedrock, o t h e r  than  t h e  channel  a r e a  

varies from 1 9  f e e t  below geophone 1 t o  86 f e e t  below 

geophone 1 4 .  Geophone 1 appeared t o  be w i t h i n  one or  
two fee t  of bedrock and,  t h e r e f o r e ,  d e p t h  t o  bedrock 

probably  means hard ,  competent rock .  

The channel  on t h i s  p r o f i l e  appears  t o  occur between 

geophones 6 and 9 .  L i k e  t h a t  p a r t  of t h e  channel  on SL-1, 
it i s  f i l l e d  wi th  a 5,200 feet/sec. mater ia l  t h a t  i s  l i k e l y  

p a r t i a l l y  s a t u r a t e d  sands  and g r a v e l s .  The dep th  t o  t h e  

bottom of t h e  channel  i s  c a u t i o u s l y  e s t i m a t e d  t o  b e  

somewhat o v e r  1 0 0  f ee t .  

SL-3 ( F i g u r e  4 )  
This  p r o f i l e  i s  somewhat d i f f e r e n t  from t h e  p rev ious  

two i n  t h a t  it i s  a 4- layer  case r a t h e r  t h a n  a 2- layer  

case. 

The f i r s t  l a y e r  i s  l i k e l y  unconsg l ida t ed  sand o r  g r a v e l  

w i t h  a v e l o c i t y  of 1,500. f ee t / s econd .  The second l a y e r  

i s  probably  more c o n s o l i d a t e d  sand or  g r a v e l  w i t h  a v e l o c i t y  

o f  2 , 5 0 0  t o  3 , 0 0 0  fee t / second.  The t h i r d  l a y e r ,  c o n s i d e r i n g  

i t s  v e l o c i t y  of 5000 f e e t / s e c ,  i s  probably  t h e  same mater ia l  
a s  t h e  second l a y e r ,  b u t  w a t e r - s a t u r a t e d .  The f o u r t h  l a y e r  

h a s  a v e l o c i t y  of 16,700 f ee t / s econd  and i s  probably ha rd ,  

competent s l a t e .  

The depth  t o  ha rd ,  competent bedrock,  o t h e r  t han  t h e  channel  

area, var ies  from 2 6  f e e t  below geophone 1 2  t o  1 2 6  f e e t  

below geophone 3 .  An ou tc rop  of bedrock o c c u r s  n e a r  geophone 

11 on t h e  s i d e  of t h e  road ,  and, c o n s i d e r i n g  t h e  low v e l o c i t y ,  

i s  probably  l O Q S e  and f r a c t u r e d .  However, t h e  upper l a y e r  

v e l o c i t y  below geophones 11 and 1 2  w a s  somewhat d i f f i c u l t  

t o  de te rmine  and,  t h e r e f o r e ,  t h e  d e p t h  t o  t h e  competent 

bedrock may be somewhat d i f f e r e n t .  

Geotronics Surveys Ltd. 



The channe l  on t h i s  p r o f i l e  occurs between geophones 3 

and 8 and i s  f i l l e d  w i t h  a 6,500 f ee t / s econd  m a t e r i a l  which 

i s  probably  wa te r - sa tu ra t ed  g l a c i a l  till and/or w e l l -  
c o n s o l i d a t e d  g r a v e l s .  As on SL-1, t h e  dep th  t o  t h e  bottom 

of t h e  channe l  cannot  be c a l c u l a t e d .  

I n  c o n c l u s i o n ,  t h e  t h r e e  seismic p r o E i l e s  show t h e  b u r i e d  

bedrock channel  t o  be a canyon-l ike f e a t u r e  w i t h  w a l l s  
g r e a t e r  t h a n  45 . I t  i s  probably f i l l e d  w i t h  w a t e r - s a t u r a t e d  

sands  and gravels and/or g l a c i a l  till. F i g u r e  1 shows 

it t o  s t r i k e  approximately t r u e  n o r t h .  Because t h e  channel  

i s  a b u r i e d  canyon-like f e a t u r e ,  t h e  dep th  t o  t h e  bottom 

could n o t  be c a l c u l a t e d  b u t  i s  e s t i m a t e d  t o  va ry  from 1 0 0  

f e e t  below SL-2 t o  200  f e e t  below SL-1. 

0 

SUGGESTED VELOCITY CLASSIFICATION 

V e l o c i t y  ft/sec 
1,350 t o  1 , 6 0 0  
- 

2,500 t o  3,000 

5,000 t o  6,500 

Suggested ma te r i a l  

Loose, unconso l ida t ed  sands ,  
and g r a v e l s  

Consol ida ted  sands  and g r a v e l s  

Water -sa tura ted  sands  and g r a v e l s ,  
p o s s i b l y  g l a c i a l  till. 

1 5 , 4 0 0  t o  1 9 , 4 0 0  Hard, competent bedrock,  probably 
s l a t e .  

Resp$fulfi:brnitted, 
#OT NICS SURVEYS LTD., 

2d-q David G.  a r k  

Geophy s i d i  s t 
November 22nd, 1 9 7 7  
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