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ADANAC S E I S M I C  SURVEY COSTS 

Sa la r i es  app l i cab le  du r ing  p e r i o d  June 24 t o  August 9, 1979: 

R. W. Cannon 20 days x $100/day 
S. J. Tennant 10 days x $130/day 
G. Pent land 10 days x $ 50/day - 

40 man days 

Camp Operat ion 

Room and board 40 x $30.00/man day $ 1,200.00 
Equipment Rental  2 months x $2922.00 $ 5,844.00 

Graph Paper 10 r o l l s  x $16.00 each $ 160.00 
T ranspor ta t i on  4 x 4 t r u c k  20 x $30/day $ 600.00 
Admin i s t ra t i on ,  superv is ion,  
compensation 40 x $30/man day $ 1,200.00 
Report w r i t i n g ,  I n t e r p r e t a t i o n ,  
D r a f t i n g  and Computer t ime approx. 2% weeks $ 3,000.00 

To ta l  Cost $ 15,804.00 
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ADANAC 

PLANT AND TAILINGS SITE GEOPHYSICS 

Summary and Concl us ions 

The VLF-EM (very 1 ow frequency electromagnetic) survey responded we1 1 

to  the  Adera f a u l t  and made i t  qui te  easy t o  map the  f a u l t  location i n  the plant  

s i t e  area .  The seismic survey appeared t o  give reasonable corre la t ion with 

the klohn-Leonoff t e s t  p i t s  as well as with the diamond d r i l l  r e su l t s  in both 

the plant  s i t e  and the  t a i l i n g  dam s i t e  areas .  

Introduction 

The geophysical program consisted of VLF-EM and magnetometer surveys 

i n  the proposed plant  s i t e  a rea ,  and a refract ion seismic survey i n  port ions of 

the plant  s i t e  and t a i  1 ing dam areas.  This report  summarizes the  r e s u l t s  of 

the various geophysical programs. 

Location and Access 

The Adanac property i s  located i n  northern B . C . ,  5 kilometres northwest 

of Surpr ise  Lake. Access t o  the property i s  by means of-two-wheel dr ive  pick-up 

via a 30 kilometre gravel road from Atl in ,  B . C .  Co-ordinates of the  property 

are  approximately 1 a t i  tude 59°40' ; Longitude 133'1 5 ' . 

Property 

The property cons i s t s  of 155 old claims and f rac t ions  and 62 uni ts  

staked under t h e  new system. There are  a1 so 9 placer leases  i n  addi t i  on to  the  

above claims. A considerable number of these  claims are optioned t o  Adanac 

from Johns-Manvi 1 l e  Canada Inc. 

Previous Work 

To the  best  of t h e  au thor ' s  knowledge, no previous geophysical work has been 
conducted on t he  property. 
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Present Work 

This work consisted of 2.4 Km of seismic refract ion along 21 various 

l i n e s ,  7.15 Km of VLF-EM Survey and 4.55 Km of magnetometer survey. A g r id  

fo r  the VLF and magnetometer surveys was es tabl ished in  the  plant  s i t e  area w i t h  

l i ne s  being 60 m apar t  and s t a t i o n s  marked every 15 m a1 ong the  l i ne s .  

Equipment Used 

A Geonics EM-16 was used fo r  the VLF-EM survey (Very Low Frequency 

~ lec t romagne t ics )  employing t he  use of t h e  t ransmit ter  s ta t ion  i n  Hawaii. 

In-phase and quadrature readings were taken a t  r i gh t  angles t o  the  s t a t i o n  

di rect ion.  

The magnetometer survey was conducted using the Geometrics t o t a l  f i e l d  

proton-precession magnetometer, Model 6-81 6 .  

A Geometrics Model ES-1200 seismograph system, which i s  a 12 channel 

signal enhancement u n i t ,  was used t o  carry  out the refract ion seismic survey. 

Geophone s t a t i ons  were 3.05 metres apa r t ,  due t o  the  cable takeouts being 10 f e e t  
apar t ,  and a sledgehammer was used as  t he  signal source. . 

Presentation of Results 

The VLF r e s u l t s  a r e  presented on plan maps as  both p ro f i l e s  and as  

"Fraser f i l  tered"  contours ( sca le  1 :2000). 

A contoured plan map was used t o  present the magnetometer r e s u l t s  

(scale  1 :2000). 

The seismic r e s u l t s  a r e  presented as  computer calculated and plot ted 

di stance-depth p ro f i l e s  (dis tance 1 :500, depth 1 :250). Seismic 1 ine  locat ion 

maps are  included i n  the  pockets a t  t he  end of the repor t  (1 :2000). In terpreta t ion 

of the  seismic r e s u l t s  was done using the U.S. Dept. of the  I n t e r i o r ,  Bureau of 

Mines (1972) FSIP Computer analysis  of seismic refract ion data program by James 

H .  Scott.  
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Discussion of Results 

Sei srni c 

The average seismic refracted wave veloci t ies  of the various layers 

i s  broken down as follows: 

1 )  Plant S i te  

V 1  = 348 m/sec. 

V2 = 1415 mlsec. 

V 3  = 4681 rn/sec 

2 )  Tailing Dam 

V1 = 41 7 rn/sec. 

V2 = 925 rn/sec. 

V3 = 2500 rn/sec. 

3) Water Dam 

V1 = 400 m/sec. 

V2 = 141 3 rn/sec. 

V3 = 2718 rn/sec. 

unconsol i dated overburden 

consolidated overburden 

bedrock 

unconsol i dated overburden 

consol idated overburden 

possi bl e scoraceous basal t flows 

unconsolidated overburden 

consolidated overburden 

scoraceous basal t flows 

The average depth of the unconsolidated overburden i s  given in the l i s t i n g  

be1 ow. 

1 ) Plant S i t e  

Barham Road 

Tailing Pond to  Bridge 

Tailing Road 

Plantsi t e  to  Bridge 

1 +20E 

Pi pel i ne 

1 +8OE 

17-S 

Lower Road 

Main Road 

Drill Road 

Plant S i t e  Avg. 2 .4  m 
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2 )  Ta i l ing  Dam 

DS-1 

DS-2 

DS-3 

DS-4 

DS-5 

DS -6 

DS-7 

Tail i ng Dam Avg 

2 )  Water Dam 

WS-1 

WS -2 

Water Dam Avg. 2.2 m 

Bedrock depths and unconsolidated overburden depths are  given as depths 

below t h e  individual  geophones i n  Appendix 1 .  A b r i e f  descr ip t ion of Appendix 1 

i s  presented i n  the following example. 

Layer 2 Layer 3 
S P - Posi t ion Surf. Elev. Depth Elev. - D e m  El ev. 

GEO 

1 . O  1424.3 1.5 1422.8 5.1 1419.2 

2 3.0 1424.3 1 .5  1422.8 4.8 1419.5 

S P - = Shotpoints f o r  .Spread 
Posi t ion = Distance shotpoints  and geophones a re  from the  s t a r t  of 

a pa r t i cu l a r  l i n e .  
Surf .  Elev. = Surface e levat ion i n  metres 
Layer 2 ) = Depth t o  top of 1 ayer 2 ( i  . e .  thickness of l ayer  1 ) 
Depth Elev. ) and elevation of t he  top of l aye r  2 

Layer 3 ) = Depth t o  the top of l aye r  3 ( i  . e .  t h e  thickness of l aye r  1+2) 
Depth Elev.)  and elevation of t he  top of l ayers .  
G E O  = Geophone number 
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The e l  ectromagnet i  c  survey revea led  a  r a t h e r  good cross-over  which 

when "Fraser f i l t e r e d "  gave an e x c e l l e n t  c o r r e l a t i o n  w i t h  t h e  Adera f a u l t .  

The f i l t e r e d  anomaly was t raced  across t h e  e n t i r e  g r i d  area and was shown t o  

be on s t r i k e  w i t h  a  f a u l t  zone which occurs on the  southern r i d g e  o f  M t .  Barham. 

The VLF data shows t h e  anomaly t o  s t r i k e  a t  055' and t o  be n e a r l y  v e r t i c a l  . 

I Magnetometer Survey 

No c o r r e l a t i o n  cou ld  be made between t h e  Adera f a u l t  and t h e  r e s u l t s  

obta ined f rom t h e  magnet ic survey. 

Diamond d r i l l  h o l e  PS-1, which was d r i l l e d  t o  c o n f i r m  t h e  VLF determined 

l o c a t i o n  o f  t h e  Adera f a u l t ,  encountered two ~ a j o r  f a u l t  zones i n  t h e  area 

co inc iden t  w i t h  t h e  VLF anomaly c a l c u l a t e d  us ing  t h e  Fraser  f i l t e r  (33.5m - 
54.9m and 91.4m - 11 3. lm).  Overburden depth i n  t h i s  ho le  was 7.9m w h i l e  t h e  

seismic data showed i t  t o  be 10. lm when ad jus ted  f o r  t he  d i f f e r e n t  sur face  

e leva t i ons .  D r i l l  h o l e  W-1 gave an overburden depth o f  5.5m t o  t h e  top  o f  

scoraceous b a s a l t  and t h e  se ismic survey gave 5.5m and 6.2m. A  near  t i e  

between T-2 and L i n e  DS-3 g ives  2111 and 14 .9~1  respec t i ve l y .  A t  t h i s  depth, 

t h e  14.9m f i g u r e  would o n l y  be a  minimum value due t o  t he  l i m i t a t i o n s  o f  t h e  

hammer source . 

Concl us ions  and Recommendati ons 

It was concluded t h a t  t h e  VLF e lec t romagnet ic  survey worked very w e l l  

i n  o u t l i n i n g  t h e  Adera f a u l t  where i t  t rave rses  the  proposed p l a n t  s i t e  area. 

The se ismic  survey  gave good c o r r e l a t i o n  w i t h  t h e  k lohn-Leonof f  t e s t  p i t s  i n  t he  

de termina t ion  o f  t h e  consol idated-unconsol idated overburden i n t e r f a c e .  The 

de termina t ion  o f  bedrock depth by  se ismic  methods proved t o  c o r r e l a t e  q u i t e  

w e l l  w i t h  t h e  diamond d r i l l  r e s u l t s .  I t  i s  recommended t h a t ,  i f  seismic 

surveys a r e  o f  any d u r a t i o n  o r  where depths are g r e a t e r  than 15-20 am, t h e  
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I D A T A  FOR BARHAM ROAO SPREADS 5 SPAEADS 

SPREAD S SI~OOTHEG P O S I T I O h  OF LAYERS BEbiEATH SHOTPOINTS AhD GEOPHONES 

I 
I.( LAYER 2 LAYER 3 LA 1 

SP P O S I T I O N  SURF ELEV DEPTH ELEV DEPTH €LEV DEPTH 
-0- --.----- 0-0-0-0-0 -----.-...----- --.--o-------- 0---0-0-- 

A . 0 1439.1 1.8 1437.3 12.9 1426.2 

GEO 



L 

1 DATA FOR ~ u R H A M  ROAG SPREADS 5 SPREADS 

/ /  

i SPREAD a SMOOTHED POSITION O F  LAYERS BErrEATH SHOTPOINTS AKO GEOPHO~ES 

POSITION 
11.11-1-.1- 

33.5 

67 a (3 

33.5 

36 5 

39a6 

42 a 6 

45 a 7 

48 a 7 

51.0 

54 a 13 

57.9 

60.9 

64.0 

67.0 



DATA FOR BARHAM ROAD SPREADS 5 SPHEADS 

SPREAD * SMOOTHED P O S I T I O N  OF LAYERS BENEATH SHOTPGINTS AND GEOPHONES 
r 

LAYER 2 LAYER 3 LA 

SP POSITION SURF ELEV OEPTH ELEV DEPTH €LEV DEPTH 
-0- ------.- --------- -------------- ----..-.------ --(1)-....1--- 

k F 100.6 1427.6 2.8 1424.8 9.2 1418.4 

GEO --- 



DATA FOR dARHAN ROAD SPREADS 5 SPREADS 

SPREAD & SMGoTHED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LA 

SP P O S I T I O N  SURF €LEV GEPTH €LEV DEPTH €LEV DEPTH 
-9- ---.---- ---ow-- 

\ T -  ------.-...---- --.-.wo-o--.o- --------- 

GEO 
-9- 



DATA FOR BARHAM ROAC SPREADS 5 SPREADS 

SPREAD # SMOOTHED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

SP 
.I-- 

I 

J 

GEO 

LAYER 2 



b 
i 
t DATA FOH SPREAUS F R O M  THE T A I L I N G  POND TO BRIDGE 2 SPREADS 

1 S P R E A D  5 SkOOTHEO POSIT ION UF L A Y E R S  BENEATH SHOTPOINTS AND GEOPHOhES 

C 
i 

GEO 
0-0 

POSIT ION 
-000-0.0 

. 0 
33.5 

.O 

3.0 

6.1 

9.1 

12.2 

15.2 

18.3 

21.3 

24.4 

27.4 

30.5 

33.5 

SURF ELEV 
o--oo---- 

1417.0 

1413.2 

1417.0 

1416.7 

1416.3 

1416.0 

1415.6 

1415.3 

1414.9 

1414.6 

1414.2 

1413.9 

1413.5 

1413.2 

LAYER 3 LA 

DEPTH ELEV DEPTH 
0---11-----0-- .o-o.o--- 

10.7 1406.3 

7.6 1405.6 



D A T A  FOR SPREALS FROM THE T A I L I N G  POND TO BRIDGE 2 SPREADS 

SPREAD 5 SMOOTtiED P O S I T I O N  O F  LAYERS BENEATH SHOTPCINTS AND GEOPHONES 

SURF ELEV .--..-.-- 
1413,2 

1409.3 

l4lj. 2 

1412.8 

1412.5 

1412.1 

1411.8 

1411a4 

1411.1 

1410.7 

1410.4 

1410a0 

1409.7 

14U9.3 
0 

LAYER 3 LA.  

DEPTH ELEV uEPTH ..,-.--.,-,--- -.I-,.--,- 

7a6 1405.6 

9.0 1400.3 



DATA FOR SPREADS ALOhG T A I L I N G  ROAD 5 SPREADS 

SPHEAO S SMOOTHED P O S I T I O N  G F  LAYERS BENEATH SHOTPOINTS ARD GEOPHONES 

LAYER 2 LAYER 3 LAYE 

SP POSLTIOh SURF € L E V  GEPTH €LEV DEPTH ELEV DEPTH E --- -------- --------- ----.--------_ -------.-..--- ------..--- 



b 
---- 

f 

OATA FOR SPREADS ALONG TAILING ROAD 5 SPREADS 

SPREAD 5 SMGOTHEO POSITION OF LAYERS BEEJEATH SHOTPOINTS AND GEOPHO~ES 

0 
I 

GEO 

LAYER 2 LAYER 3 LAYE 

DEPTH €LEV DEPTH ELEV DEPTH E .------------- I-------..---- ----.--I--. 

1.9 1437.5 16.5 1422.9 

1.7 1433.4 11.3 1423.8 



I e DATA FOR SPREACS A L O ~ G  TAILING ROAD 5 SPREAGS 

SPREAD * SMOOTHED POSITION GF LAYERS BENEATH SHOTPOINTS AND GEOPhONES 

LAYER 2 LAYER 3 LAYE 



D A T A  FOR SPf4EACS ALONG T A I L I N G  ROAD 5 SPREADS 

SPREAD & SMOOTHED P O S I T I O h  O F  LAYERS BE?jEATH SHOTPOINTS AND GEOPhORES 

LAYER 2 LAYER 3 LAVE 



D A T A  FOR SPREADS ALONG T A I L I h G  ROAG 5 S P K A D S  

SPREAO # SMOOTHED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE: 

DEPTH ELEV DEPTH EL 
---I---------- 0---------- 



i D A T A  FGR SPRLADS FROM PS TO BRIDGE 5 SPREADS 

I SPREAD S Sl"r100TnED P O S I T I O N  O F  LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

SP 
0-0 

A  

8 

GEO 
-.I- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

SURF €LEV 
--------.- 

1420.3 

1416.0 

l42O.3 

1419.9 

1419.5 

l4lY.l 

1418.7 

1418.3 

1418.0 

1417.6 

1417.2 

1416.8 

l4l6,4 

1416.0 



1 
DATA FOR SPREADS FROM PS TO BRIDGE 5 SFREADS 

E. 
i 

SPREAD 5 SMGOThED POSITIOb OF LAYERS BEitjEATH SHOTPOINTS AND GEOPHObES 

I 
$ LAYEF; 2 LAYER 3 LAYE 
F 
P 

SP POSITION SURF ELEV DEPTH €LEV DEPTH ELEV OEPTH E. 
- 0  -------- -----.-.I ----.-----.--- ----I--------- --I-------- 

GEO 
0-- 



- -- - - r I 

i 
e 
t 

DATA FOR SPREADS FROM PS TO BRIDGE 5 SPHEAGS 

SPREAD * SMGOTHEO POSIT ION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYEr 

SP POSITIOh SURF ELEV DEPTH ELEV DEPTH €LEV DEPTH E! .-- .--.-.-- 0-0--...- ---.------.--- 0-0-0.0--.-.-. ----9--.--- 



i 

i O ~ T A  FOR SPREADS FROM pS TO BHIOGE 5 SPREADS 
P 
! SPHEAO & SkOOTHEi) P O S I T I O N  CF LAYERS BErlEATH SHOTPOINTS AND GEOP~ONES 
E 

LAYER 2 LAYER 3 LAYE' 



DATA FOR SPREADS FROM PS TO BRIDGE 5 SPREADS 

SPREAD # SMOOThED P O S I T I O N  UF LAYERS BEyEATH SHOTPOINTS AND GEOPHONES 

LAYER 3 LAYE;' 

DEPTH ELEV ClEPTH EL 



r 
1 
1, DATA FOR SPREAG 1+20E 3 SPREAOS 

B SPREAE S SMOOThED POSIT ION OF LAYERS BEt.jEATH SHOTPOINTS AN0 GEOPHOhES 
I 

t LAYER 2 LAYER 3 LAYE 

DEPTH ELEV DEPTH EL 



DATA FOR SPREAD 1+2OE 3 SPREADS 
e - 

SPHEAB B SMOOlhED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE'- 

t .  
t GEO 
! -0- 

F 
t 1 33.5 1424.8 2.3 1422.5 6.3 1418.5 



I 

t 

i DATA FOR SPREAD 1 + 2 0 E  3 SPREADS 
h 
6 
{I SPREAD * SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES i! 
I. LAYER 2 LAYER 3 LAYE! 

GEO 
-9- 



i D A T A  FOR P I P E L I N E  SPREADS 3 SPHEAijS. 

SPREAD S SMOOTHED POSIT ION OF LAYERS BENEATH SHOTPOINTS AND GEOPHO~IES 

LAYER 2 LAYER 3 LAYEL 

SP POSLTIOh SURF ELEV CEPTH €LEV DEPTH ELEV DEPTH EL 



DATA FOR PIPELINE SPREADS 3 SPREAOS, 

SPREAD B SMOOTHED POSIT ION O F  LAYERS BEhiEATH SHOTPOINTS AND GEOPHONES 

LAYER 3 LA\ 

DEPTH €LEV OEPTH -------------- .I------...- 



DATA FOR P l P E L I h E  SPREADS 3 SPREADS. 

SPREAO * SMOOTHED P O S I T I O N  CF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE' 

I GEO 
-I- 



D A T A  FOR F I R S T  5 OF M A I N  R O A D  SPREADS 

SPHEAO S SkOOTHED POSITION OF LAYERS 8EraEATH SHOTPOINTS AND GEOPHONES 

SP --- 
A 

ti 

GEO 
-0- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I 0  

1I 

12 

POSITION -------- 
a 0  

33.5 

. 0 

3.u 

6 1 

9.1 

12.2 

15.2 

18.5 

21.3 

24 4 

27.4 

30.5 

33.5 

SURF ELEV 
---II-I~I 

1376.0 

1378.0 

1376.0 

1376.2 

1376.4 

1376.5 

1376.7 

1376.9 

1377.1 

1377.3 

1377.5 

1377.6 

1377.8 

1378.0 



DATA FOR F I R S T  5 OF M A I N  ROAD SPREADS 

SPREAD $ SMOOTHED POSIT ION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 



r DATA FOR FLRST 5 O F  MAIN ROAD SPREADS 
i 

SPREA9 * SNOOTHED P O S I T I O N  OF LAYERS BEFIEATH SHOTPOINTS AND GEOPHONES 
I 

LAYER 2 LAYER 3 LAYE 
b 

F 100.0 1302.5 2.3 1380.2 6.4 1376.1 

GEO 



DATA FOR F I R S T  S OF MAIN ROAD SPREADS 

SPREAD # SMOOTkiED P O S I T I O N  OF LAYERS BEhEATH SHOTPOINTS AND GEOPHOhES 

LAYEH 2 LAYER 3 LAYE; 



b 
! DATA FOR F I R S T  5 OF M A I h  R O A O  SPREAOS 
1 

SFREAO & SMOOTHED P O S I T I O N  GF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE; 



OATA FOR SPREhDS 3 TO 7 OF M A I P ~  ROAD S P R E A [ ~ S  

SPREAD * SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AN0 GEOPHONES 

LAYER 2 L A Y E R  3 L A Y E  

POSITION SURF ELEV 



i DATA FOR SPREAGS 3 TO f OF M A I h  R O A D  SPREADS 
t 
k ,  E: SPREAD 6 SMOOTHED POSITION OF LAYERS B E N E A T H  SHOTPOINTS A N D  GEOPHONES 

t L A Y E R  2 L A Y E R  3 L A Y E -  



DATA FOH SPREADS 3 TO 7 OF MAIN R O A D  SPREAOS 

SPREAD # SMOOTHED P O S I T I O N  C F  LAYERS BErdEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE 



DATA FOR SPREADS 3 TO 7 O F  M A I N  ROAD SPREADS 
I 

f SPREAD > SMOOThED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

SURF €LEV 
----1--.o 

1387.3 

1390.0 

1387.3 

1387.5 

1387.8 

1388.0 

1388.3 

1388.5 

1388.8 

1389.0 

1369.3 

1389.5 

1389.8 

1390.0 

LAYER 3 LAY 



DATA FOR SPREACS 3 TO 7 OF M A I I J  ROAD s P R E A ~ S  

SPREAD f SMOOTHEO P O S I T I O N  OF LAYERS 8E;dEATH SHOTPOINTS AND GEOPHONES 
L 

LAYER 2 LAYER 3 LAYE 

SP P O S I T I O N  SURF ELEV GEPTH €LEV DEPTH ELEV DEPTH E! 

M 201.2 

EJ 234 . 7 
GEO 
-0- 

1 201.2 

2 204 2 

3 207.3 

4 210.3 

5 213.4 

6 216.4 

7 219.3 

8 222.5 

9 225.6 

10 228 6 

11 231.7 

12 234 7 
MI 66, 01 



DATA FOR SPREADS 5 TO 9 OF m i r q  ROAD SPREAES 

SPREAD k SMOOTHED POSITION OF LAYERS BENEATH SHOTPO 

LAYER 2 L 

INTS AND GEOPHONES 

AYER 3 LAYE: 

P SP POSITION SURF ELEV GEPTH €LEV DEPTH €LEV DEPTH EL 
P --- -.---..- 0-0----0- ---..---------.,. --------.----- ----.-.---- 
i 



6 DATA FOR SPREADS 5 T O  9 OF M A I N  ROAD SPREADS 
L 

P 9 SPHEAO > SMOOThED POSIT ION O F  LAYERS BErjEATH SHOTPOINTS AN0 GEOPHONES 

LAYER 2 LAYER 3 LAYE: 

SP P O S I T I O h  SURF ELEV DEPTH ELEV DEPTH €LEV DEPTH El 



D A T A  FOR SPREADS 5 TO 9 OF M A I N  R O A D  S P R E A O S  

S P R E A D  # SMOOTHEO POSIT ION OF L A Y E R S  BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE- 

SP POSIT ION SURF &LEV UEPTH ELEV DEPTH ELEV DEPTH EL --- -----go- --------- ------------9- -----.-------- .--------.- 



t 

r 
i DATA FOR SPREADS 5 T O  9 OF MAIN ROAD SPREADS 

SPHEAO + SMOOTHED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYEX 



DATA FOR SPREADS 5 TO 9 OF M A I N  R3AD SPREADS 

SPREAD ! SMOOTHED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE 



I DATA FOR SPREADS ON DRILL  ROAD F I R S T  5 OF 6 SPREADS 
F .  
1 SPKEAO S SMOOThED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 
h 

I 
if LAYER 2 LAYER 3 LAYE: 
i' 

SP P O S I T I O N  SURF ELEV DEPTH €LEV DEPTH ELEV DEPTH EL 

GEO 
-9- 



f 

DATA FOR SPREADS ON D R I L L  ROAD F I R S T  5 OF  6 SPREADS 

SPREAD B SMOOT~ED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOP~ONES 

LAYER 2 LAYER 3 LAYEL 

SP P O S I T I O N  SURF €LEV DEPTH ELEV DEPTH €LEV DEPTH EL 
-0- -*---o.- -------ow ---.----.----- -------------- --------.-- 
C 33.5 1417.9 1 1413.8 15.9 1402.0 

I 
GEO 

E 0-0 

1 33.5 1417.9 4.1 1413.3 15.9 1402.0 



DATA FOR SPREADS ON DRILL ROAD F I R S T  5 OF 6 SPREAOS 

SPREAD * SMOOTHED POSITION C F  LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE 

I. 
I SP POSITIOh SURF ELEV I)EPTH €LEV DEPTH €LEV DEPTH EL 



DATA FOR SPREADS ON ORILL ROAD F I R S T  5 OF 6 SPREADS 

SPREAO 8 SMCOTHED POSIT ION O F  LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYEC 



OATA FOR SPREACS ON D R I L L  ROAD F I R S T  5 OF 6 SPREAOS 

SPREAD # SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS Ah0 GEOPHOhES 

LAYER 2 LAYER 3 LAY1 



I 

D A T A  FOR SPREAGS ON D R I L L  ROAD L A S T  5 O F  6 SPREADS 

SPREAD B SkOOTHEO POSITION OF L A Y E R S  BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 L A Y E R  3 L 

Sf PCSITIOh SURF €LEV DEPTH ELEV DEPTH --- -a=----- OD------- ----------.-.- -- I.--- 

C 33.5 1417.9 3.6 1414.3 13.5 



t 

i DATA FOR SPREADS OH D R I L L  ROAD LAST 5 OF 6 SPREADS 

i 
I* SFHEAD * SMOOTHED POSIT ION OF LAYERS BEfqEATH SHOTPOINTS AND GEOPHONES 

POSIT ION -------- 
67.1 

100.6 

67.1 

70 1 

73.2 

76.2 

79 . 3 
82 3 

85.4 

88 4 

91.5 

94.5 

97.6 

100.6 

SURF €LEV ----.---- 
1414.9 

1412.0 

1414.9 

1414.6 

1414.4 

1414.1 

1413.8 

1413.6 

1413.3 

1413.1 

1412.8 

1412.5 

1412.3 

1412.0 



DATA FOR SPREADS ON DRILL  ROAD LAST 5 OF 6 SPREADS 

SPREAD 8 SMOOTHED POSITION OF LAYERS BEFJEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LA) 



i 
1 DATA FGH SPREACS ON O H I L L  ROAD LAST 5 O F  6 SPREADS 

I 
I' SPREAD # SMOOTHED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPhONES 
t 

LAYER 2 LAYER 3 L A  

F O S I T I O N  
-111.11.10- 



D A T A  FOR SPREAGS ON D R I L L  ROAD L A S T  5 OF 6 SPREADS 
2'" 

SPREAD f SMOOTHE3 POSITIOh OF LAYERS BE,JEATH SHOTPOINTS Ah0 GEOPHONES 



DATA FOR SPREADS ON LOHER ROAD 4 SPREADS. 
i 

SPREAD S SF100THED P O S I T I O N  OF LAYERS BEaEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE- 

SP P G S I T I O h  SURF ELEV DEPTH €LEV DEPTH €LEV OEPTH E! 

i 
A a 0  1401a2 3.6 1397.6 6.6 1394.6 r, 

T B 33 5 1404.6 4.3 14OOa3 10.5 1394.1 
y 

GEO 
-0- 

1 a 0  1401.2 3 . 6  1397*6 



DATA FOR SPREAOS ON LOiiEf? ROAD 4 SPREADS* , 
b 

i SPHEAO B SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOPHO~ES 
i 

LAYER 2 LAYER 3 LAYEF 

I SP P O S I T I O ~  SURF €LEV DEPTH €LEV DEPTH ELEV DEPTH EL 



DATA FOR SPREAGS ON LOdER ROAD 4 SPREADS. 

SPREAD * SMOOTHED POSIT ION OF LAYERS BENEATH SHOTPOINTS AND GEOPHOFIES 

LAYER 2 LAYER 3 LAYE. 
i 

L 
P SP P O S I T I O N  SURF E i € V  GEPTH €LEV DEPTH €LEV DEPTH EL 

0-0 ..------ ----o-.-- -.--.---.-.--- --.-.-----.--- -.--------- 

F 

GEO 
.I...- 



1 DATA FOR SPREAGS ON LONER ROAD 4 SPREADS. 

SPREAD & SMOOThED P O S I T I O N  OF LAYERS BEEEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE' 



DATA FOR 17-5 SPREhO 3 SPREADS 
t 

I 
k 

5PHEAG S SMOOTHED POSITION O F  L A Y  

L 

ERS BE?.jEATH SHOTPOINTS AND GEOPHONES 

AYER 2 LAYER 3 LAYE' 

ELEV , oEPTH Ei 
-om---- ---0------- 



I 

D A T A  FOR 17-5 SPREAD 3 SPREADS 

1 SPREAD $ SMOOTHED POSIT ION OF LAYERS BENEATH SHOTPOINTS AND GEOPHO~ES 

LAYER 2 LAYER 3 LAYE. 

SP POSITION SURF ELEV i3EPTH ELEV DEPTH €LEV DEPTH Ei 
0-1 -------- --------- -------------- -------ow----- ----------- 

k 
1 U 67.0 1406.5 1.2 1405.3 13e7 1392.8 

j GEO --- 



DATA FOR 17-5 SPHEAD 3 SPREADS 

t SPREAD * SMOOTHED POSITION OF LAYERS BEfjEATH SHOTPOINTS AND GEOPHONES 
! 
i LAYER 2 LAYER 3 LAYE;. 

h 

P SP POSITIOh SURF €LEV DEPTH €LEV DEPTH ELEV DEPTH EL 
9-- ,-----.- --o------ ---o---oo-~-~o ~-~oooo.~.~,~o -o-o---.--- 

i' 

P 

GEO 
-.I- 



DATA FOR L I N E  1+80E 1 SPREAD 

SPHEAC S SMOOTHEO POSIT ION OF LAYERS BEIJEATH SHOTPOINTS AND GEOPHONES 

SP 
-0- 

A 

a 

GEO 
0-0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
M, 



DATA FOR F I R S T  5 OF 6 SPREADS Oh 351 

SPREAb S SMOOTHED P O S I T I O N  OF LAYEHS BENEATH SHOTPOINTS AND GEOPHONES 

SP 
-9- 

A 

8 

GEO 
-1.1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 U  

11 

12 

P O S I T I O N  --...----- 
a 0  

53.5 

. 0 

3.0 

6.1 

9.1 

12 . 2 
15.2 

L8 3 

21.3 

24.w 

27 4 

30.5 

33.5 

LAYER 2 LAYER 3 LA '. 

SURF ELEV DEPTH ELEV DEPTH ELEV DEPTH 
----.1---- -----.-------- -----.-------- .-------- 



DATA FGR F I R S T  5 OF 6 SPREADS O h  051 

SPREAD B SMOOTHED P O S I T I O N  OF LAYERS BEi~jEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAY 

SP --- 
C 

D 

GEO 
-11- 

P O S I T I O N  
w------- 

33.5 

67.0 

33. s 

36.5 

59 6 

42 6 

45.7 

48.7 

51.8 

54.8 

57.9 

60.9 

64.U 

67.0 

SURF ELEV DEPTH ELEV DEPTH ELEV OEPTH .-------- ----.--------- -----.---.---. -.--...--.- 



I 

I DATA FOR F I R S T  5 O F  6 SPREADS ON 051 
I 

SPREAD * SMOOTHED P O S I T I O k  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 
i 

SP 
-0- 

E 

F 

GEO --- 
1 

L 

3 

V 

5 

6 

7 

8 

9 

10 

11 

12 

LAYER 2 . LAYER 3 LAY 



DATA FOk F I R S T  5 OF 6 SPREADS ON 3 5 1  

SPREAD & SMOOTHED P O S I T I O N  OF LAYERS BErdEATH SHOTPOINTS AND GEOPHONES 



i" 
i. 

DATA FOR F I R S T  5 OF 6 SpREAOS ON US1 

SPREAD # SMOOThED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 L A Y  

SURF ELEV &PTH €LEV DEPTH ELEV ZEPTH 
----.-.I--- ------------.- ----------.---- .--.---.I- 



OATA FOR LAST 5 OF 6 SPREADS ON DS1 

SPREAD 5 SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LA ' 

SURF €LEV DEPTH ELEV DEPTH €LEV DEPTH --------- -------------- -------------- --------- 



t DATA FOR LAST 5 OF 6 

SPREAD * SMOOTHED 

SP 
--.I 

POSITION 
---..I--- 

67.1 

100.6 

67.1 

70.1 

73.2 

76.2 

79.3 

82.3 

85.4 

88.4 

92.5 

94.5 

97 a 6 

100.6 

SURF 

SPREADS Obi D S 1  

P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AhG GEOPHONES 

LAYER 2 LAYER 3 LA'i 

DEPTH €LEV DEPTH ELEV DEPTH 



F: 
I 

L 

D A T A  FOR LAST 5 OF 6 SPREADS ON D S 1  
i 
1 SPREAD 4 SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

SP 
0-0 

G 

H 

GEO 
-0- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12 

LAYER 3 LA'; 

DEPTH €LEV DEPTH .----.-------- ---...--- 



DATA FOR LAST 5 OF 6 SPREADS O h  D S 1  

SPREAD # SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 
I 
I - 

1 

I SP 
-9- 

1 

J 

GEO --- 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



- -- 

1 
L 

F 
E DATA FOR LAST 5 OF 6 SPREADS ON D S 1  

i SPREAD # SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOFHONES 

SP 
-0- 

K 

L 

GEO 
-0- 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 
M,  

LAYER 2 LAYER 3 LA ': 

POSITION SURF kLEV DEPTH ELEV DEPTH €LEV DEPTH .-..-..- ----o--o- -----.--.----- ----...-----.. ---...-.- 
167.6 1321.7 08 1320.9 9.3 1312.4 

20101 1320.0 1.9 1318.9 14.0 1306.8 



DATA FOR bS2 SPREADS 3 SPREADS 

SPREAD S SMOOrHEO POSIT ION OF LAYERS BENEATH SHOTPOINTS AND GEOPhONES 

LAYER 2 LAYER 3 LAx 

i 
i GEO 

-9- 



D A T A  FOR 0S2 SPREADS 3 SPREADS 

SPREAD % SMGOTHED POSITION 3F LAYERS BENEATH SHOTPOINTS ARD GEOPHO~ES 

LAYER 2 LAYER 3 LP Y 



DATA FOR 052 SPREAOS 3 SPREADS 

SPREAD * SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LA I 



I 

D A T A  FOR US3 3 SPREADS 

SPREAD S SMCOTHED P05ITIOh OF LAYERS BENEATH SHOTPOINTS AND G E O P ~ O ~ E S  

LAYER 2 L A Y E R  3 LA? 

GEO 
-9- 



DATA FOR 053 3 SPREADS 

SPREAIJ $ SMOOTHEO P O S I T I O h  OF LAYERS BE;JEATH SHOTPOINTS AND GEOPHONES 

POSITIOTU 
ow------ 

33.5 

67.0 

33.5 

36.5 

39.6 

42 6 

45 . 7 
48.7 

51.6 

54.6 

57.9 

00.9 

64 0 

07.0  

SURF ELEV 
---ow---- 

1318.5 

1320.1 

1318.5 

1316.6 

1318.8 

1318.9 

1319.1 

1319.2 

1319.4 

1319.5 

1319.7 

1319.8 

l32O.O 

1320.1 

LAYER 3 LA'r 

DEPTH €LEV CEPTH -------------- -ma------ 

8.3 1310.2 

9.5 1310.6 



DATA F O R  CIS3 3 SPREADS 

SPREAD * SMOOTHED P O S I T I O N  O F  LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LA '7 



k 

I DATA FOR 054 SPREADS 1 SPREAD 

B 
b 

SPHEAE S SMGOTHED POSITION GF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 
, 
I LAYER 2 LAYER 3 LAYE 
i 
1 
E' SP POSITION SURF ELEV CiEPTH €LEV DEPTH ELEV OEPTH EL 
r -9- -------I 9-------- ---.---.------ .--.------.--I .---------- 
P 
[ A a 0  1383.2 a5 1302.7 3.5 1379.7 



SPREAD S SkOOTf-ED POSITION OF LAYERS BEr.jEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYEF 

SP POSITION SURF ELEV DEPTH €LEV DEPTH ELEV DEPTH EL -------- --------- -------------- I------------- ----------- 



DATA FOR 056 SPREADS 2 SPREADS 

SPREAO S SMOOTHED POSIT ION OF LAYERS BELEATH SHOTPOIYTS AND GEOPHONES 

LAYER 2 LAYER 

SP POSIT ION SURF €LEV GEPTH ELEV DEPTH €LEV DEPTH EL -.. ---.--.. ---...-0. ....-----.---- ---.-I-.--.--- ----.-..--- 
A 0 0  1335.0 09 1334.1 

b 33.5 1333.4 a 9  1332.5 

GEO --- 
1 00 1335.0 a 9  1334.1 

2 3.u 1334.9 1.2 1333.7 

3 6.1 1334.7 1.1 1333.6 

4 9.1 1334. 6 08 1333.8 

5 12 a 2 1334.4 e0 1334.4 

6 15.2 1334.3 01 1334.2 

7 18 3 1334. 1 07 1333.4 

6 21.3 1334.0 a8 1333.2 

9 24.4 1333.8 a 6  1333.2 

1 (j 27.4 1333.7 07 1333.0 

11 30.5 1333.5 01 1333.4 



DATA FOR DS6 SPREADS 2 SPREADS 

SPREAD 5 SMCOTHED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHO~ES 

LAYER 2 LAYER 

SP 
-9- 

C 

0 

GEO 
-9- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
M, 

P O S I T I O N  -------- 
33.5 

67.0 

33.5 

36 5 

39.6 

42.6 

45.7 

48 7 

51.8 

54.8 

57.9 

ti0 a 9  

64.0 

07.0 
6 0, 



DATA FOR 057 SPREADS 2 SPREADS 

SPREAD S SbiGOTHED P O S I T I O N  O F  LAYERS BENEATH SHOTPOIPITS AND GEOPHOhES 

LAYER 2 LAYER 3 LAYEr 



L 

DATA FOR US7 SPREAOS 2 SPREADS 
I 

r SPREAD $ SMGOTHED POSITION OF LAYERS BEPJEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYET; 

SP POSITION SURF ELEV CEPTH ELEV DEPTH ELEV OEPTH EL 

GEO --- 



6 SPREAO S SMOOTHED POSIT ION O F  LAYERS BENEATH SHOTPOINTS AND GEOPHOhES 

1 B 33.5 1270.4 2.3 1268.1 4.4 1266.0 
6 

I GEO 
-0- 



DATA FOR ~ i S 2  1 SPHEAD 
/ - 

SPHEAD 5 SMOOTHED P O S I T I O N  CF LAYERS 6E;qEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE: 



I 

DATA FOR kS3 2 SPREADS i 
SPREAO S SMOOTHED POSITION OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

I LAYER 2 LAYER 3 LAYE; 

SP POSITION SURF ELEV DEPTH €LEV DEPTH €LEV DEPTH E l  
-9- .------- --------- --------.-.--. -------------. ---.------- 

A 00 1293.3 04 1292.9 7.5 1285.8 



I 
Z DATA FOR bS3 2 SPREADS e 

SPREAD 3 SMOOTHED P O S I T I O N  OF LAYERS BENEATH SHOTPOINTS AND GEOPHONES 

LAYER 2 LAYER 3 LAYE. 


























































