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REPORT ON 
AIRBORNE GEOPHYSICAL SURVEYS 
SMITHERS AREA, BRITISH COLUMBIA 

ON BEHALF OF 
TEXAS GULF SULPHUR COMPANY INC. 

INTRODUCTION 

On June 12, 1969 airborne geophysical surveys were executed on 

behalf of Texas Gulf Sulphur Company Inc. in the Smithers area, British 

Columbia, covering approximately 15 square miles (see Plate 1). 

The airborne survey included electromagnetic and magnetometer 

measurements. 

and the latter a Scintrex NPM-1 nuclear resonance, total intensity 

magnetometer . 

The former employed a Scintrex HEM-701 electromagnetic unit 

Appendix A, attached, gives full details of the airborne geophysical 

equipment and the ancillary equipment employed, as well as the treatment of 

data resulting from these surveys. 

Hiller SL-4 helicopter, on charter f r o m  Haida Helicopters, was employed as 

the basic transport vehicle. 

In the case of the present surveys a 

The electromagnetic survey lines were flown at a nominal 1/8 mile 

line interval. 

upon photomosaics on the scale of approximately 1" = 1000 ft. 

Flight navigation and flight path recovery have been based 

The magnetometer sensor and the EMtlbirdtf were flown separately 

behind the helicopter. 

The purpose of the present program was to map the distribution of 

the subsurface conductors in the area covered. 

targets of economic interest are metallic sulphide bodies. 

In the survey area the 

The electro- 



magnetic data provide the  basic information r e l a t ing  t o  the possible 

presence of such bodies. 

primarily one of cor re la t ion 'wi th  the conductors. 

The purpose of the  magnetometer survey r e s u l t s  i s  

PRESENTATION OF DATA 
1 

The r e s u l t s  of the  geophysical surveys a r e  presented on Plates  1,2 

and 3, on the sca l e  of 1"=1000 f t .  

l i n e s  a r e  shown on.the p la tes .  

contours a r e  a t  an in t e rva l  of 100 gammas or l e s s ,  according t o  magnetic 

r e l i e f .  P la te  3 shows the  elctromagnetic r e su l t s .  Conductor half-widths 

and 'peak locations a r e  shown, coded as  described i n  Appendix A.  

Some topographic fea tures  and f l i g h t  

Plates  1 and 2 show the magnetic contours. The 

The 

Magnetometer 1" = 100 gammas, with automatic s teps  of 
500 gammas. The magnetic base l e v e l  i s  

I 58,000 gammas. 

DISCUSSION OF RESULTS 

The electromagnetic responses of inkerest  obtained during the  

T h e y 4 f a l l  generally i n  the f i r s t  current survey a r e  l i s t e d  i n  Table 1.- 

category and show poor t o  good conductivity. 
\ 

Conductors have been connected between f l i g h t  l i n e s  where t h i s  

appeared logical .  Some conductors display a corresponding magnetic response, 

which may be due e i t h e r  t o  a higher magnetite o r  pyrrhot i te  mineralization, 

both known t o  be present i n  t h i s  par t  of Br i t i sh  Columbia. The higher 

magnetic i n t e n s i t i e s  a r e  l i k e l y  due t o  magnetite. 



?- 3 

Electromagnetic disturbances due t o  sudden altitude differences 

of the system, resulting in changes in coil configuration in respect to the 

target area, are also present. 

Except for the conductors located in the northwest portion of'the 

survey area, all are related to rocks and/or structure having magnetic 

expression. The most important of these are those in the northeastern 

quarter of the survey area, coincident with a strong, generally northwest- 

southeast trending magnetic gradient and flanking a circular magnetic 

depression, which is interpreted as arising from an acidic intrusive. 

The magnetic positive anomaly trending northwest-southeast in the 

southern part of the survey area is coincident with a series of extensive 

negative electromagnetic anomalies suggesting that the reversed responses 

may in part be caused by the magnetic permeability of the underlying rocks. 

Plate 2 shows two zones which were flown perpendicular to main 
-_ \_ 

\ 

flight diraion. 

suggesting that the orientation "bf thekonductors are in part also 

responsible for the reversals. 

These zones revealed additional reversed responses . i. 

1 -_ ._ .--. - 

--- ._ 

A s  a first approximation the selection of targets for ground 

follow-up could be based upon conductivity, category, magnetic correlation, 

etc. and weighted by all geological information directly available to 

Texas Gulf Sulphur Company Inc. 

To examine selected targets on the ground and to determine their 

precise location, a combination of surveys on small grids possibly comprising 

geological, geochemical, Turam electromagnetic and magnetometer 

_- investigations is recommended. 
Respect f u 1 1 y s ubmi t t ed>' 2.. 

L 

August 25, 1969 
Vancouver, B.C. 



Helicopter-borne electromagnetic and magnetometer 

surveys were executed over approximately 15 square miles 

in the Smithers area, British Columbia. 

with favourable electrical characteristics have been revealed. 

Fifty-three conductors 

I 

In several cases a corresponding magnetic response is evident. 

Lacking geological information, only general 

recommendations for ground follow-up have been made. 
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TABLE ONE 

Peak 
Line Anomaly F i duc  i a  1 - 

Magnetic 
E l e c t r i c a l  Character  Charac t e r  

0 A 0097 Category 1, Medium Conductor No 

00 A 0280 
B 006 1 

1 A 0095 
B 0022 

1 1  1, Good Conductor No 
11 1, Poor Conductor Yes 

1' . , 1, Poor Conductor No 
I 1  1, Med/Poor Conductor No 

2 1 1  

11 

11 

1, Medium Conductor NO 

1, MedfPoor Conductor No 
1, Good Conductor No 
1, Med./Poor Conductor No 
1, Poor Conductor Y e s  
1, Good Conductor No 
1, Med/Poor Conductor No 

0310 
0360 
0110 
0090 
0040 
0039 
0027 

i 

3 A 
B 
C 

0056 11 1,  Medium Conductor No ' 

0105 11 1,  MedfPoor Conductor No 
0053 1 1  1, Poor Conductor No 

4 A .  0058 !I 1, MedfPoor Conductor No 
B 0050 11 1,  Poor Conductor Yes 
C 0018 11 2 ,  Good Conductor No 
D 0067 11 1,  Poor Conductor No 

5 A 
B 
C 

0076 
0024 
0038 

1, Med/Poor Conductor 
1, Poor Conductor 
1, Poor Conductor 

No 
No 
No 

6 A 
B 
C 

7 A 
B 

I 
I 
i 

i 
I 

0070 
0048 
0075 

11 

11 

11 

1, P o o r  Conductor 
2 ,  Poor Conductor 
1, Poor Conductor 

No 
No 
No 

0030 
0070 

1 1  

1 1  
2 ,  Poor Conductor 
1,  Poor Conductor 

No 
No 

0087 
0098 
0081 

002 7 
0070 

1 1  

1 1  

11 

1, Good Conductor 
1, Good Conductor 
1, Medium Conductor 

No 
No 
No 

A 
B 
C 

1, Poor Conductor ' 

1, Poor Conductor 
Yes 
No 

A 
B 

11 

11 



Line Anomaly - 
10 A 

11 A .  

12 A 

13 A 

14 A 
B 

15 A 
B 

17 A 
B 

18 A 

19 A 
B 

20  A 

2 1  A 
B 

22 A 
B 

23 A 
B 
C 

Wester ly  'Zone 

R A 
B 

S A 
B 
C 

Peak 
F iduc i a 1 

0044 

003 1 

003 2 

0049 

0020 
0018 

0013 
0030 

0030 
0019 

0030 

0014 
0016 

0019 

0167 
0011 

0160 
0013 

0134 
0180 
0010 

0170 
0100 

0052 
0137 
0 143 

E l e c t r i c a l  Charac t e r  

Category 1, Poor Conductor 

I 1  

I1  

1 1  

11 

1 1  

11 

I 1  

1 1  

1 1  

1 1  

11 

I 1  

1 1  

11 

I 1  

11 

11 

I 1  

11 

I 1  

1, Poor Conductor 

1, Poor Conductor 

1, Poor Conductor 

2,  Poor Conductor 
1, Med/Poor Conductor 

2 ,  Poor Conductor 
1, Poor Conductor 

2 ,  Poor Conductor 
1, Poor Conductor 

1, Medium Conductor 

2, Med/Poor Conductor 
1, Med/Poor Conductor 

3,  MedjPoor Conductor 

3 ,  Good Conductor 
2,  Poor Conductor 

3,  Good Conductor 
2 ,  Poor Conductor 

1, Good Conductor 
1, Good Conductor 
3 ,  Poor Conductor 

Category 1, Good Conductor 
1 1  I, Good Conductor 

I 1  1, Poor Conductor 
11 1, Good Conductor 
I 1  1, Good Conductor 

Magnet i c  
Charac te r  

Yes 

Yes 

Yes 

. Yes 

Yes 
Yes 

No 
Yes 

Y e s  
Yes 

Yes 

Y e s  
No 

Yes 

Yes 
No 

No 
Y e s  

Y e s  
No 
Y e s  

No 
No 

No 
Yes 
Yes 



Line 

T 

U 

- 

v 
W 

x 

Y 

Z 

Z1 

2 
Z 

A 

A 
B 
C 

A 

A 
B 

A 
B 

A 
B 

A 
B 
C 

A 
B 
C 

A 

Peak 
Anoma 1 y F i d u c i a l  

E a s t e r l y  Zone 

A A 

B A 

D A 

E A 
B 

A . F---. -- 

0059 

0020 
0 134 
0204 

0041 

0179 
0205 

0065 
022 1 

0165 
0140 

0072 
01 12 
0018 

0017 
0196 
0293 

0109. 

0096 

0076 

0183 

0135 
0120 

0 184 
\ 

E lec  t r i ca  1 Charac te r  

Category 1, Good Conductor 

1, Poor Conductor 
1, Good Conductor 
1, Good Conductor 

1, Poor Conductor 

1, Good Conductor 
1, 'Good Conductor 

1, Good Conductor 
.1, Good Conductor 

1, Good Conductor 
1, Good Conductor 

1, Good Conductor 
1, Good Conductor 
2, Poor Conductor 

1, Med/Poor Conductor 
1, Good Conductor 
1, Good Conductor 

, 1, Good Conductor 

Category 1, Poor Conductor 

11 1, Poor  Conductor 

11 1, Good Conductor 

1 1  1, Good Conductor 
1 1  1, Medium Conductor 

1 1  1, Good Conductor 

Magnetic 
Charac t e r  

No 

No 
No 
No 

No 

No 
No 

No 
No 

No 
NO 

No 
N O  
No 

No 
No 
No 

No 

N O  

No 

No 

No 
No 

No 
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DESCRIPTION OF AIRBORNE SYSTEMS 

ELECTROMAGNETIC SYSTEM - SCINTREX HEM-70 I 
. a  

,. Equipment 

The Scintrex HEM-70 1 is  a solid s ta te ,  fixed-configuration, 
electromagnetic system' especially designed for helicopter tzansport. 
consists of two coaxial coils,  one' serving as t ransmi t te r  and the other as 
rece iver ,  which a r e  mounted, 30 ft .  apar t ,  in a rigid with their  axes 
horizontal and in the direction of flight. 

signals and power to  and f rom the bird. 

It 

The bird is towed approximately 100 ft.  
. below the helicopter, by means of a suitable cable which also car r ied  electr ical  

The system operates a t  1600 Hertz. Changessin the 
alternating magnetic field at the receiver  coil a r e  observed and these changes 
a r e  converted into two components, one whose phase is the same a s  that of 
the transmitted signal (the ''In-Phase'l component).and the other whose phase 
is 90° apa r t  (the "Out-of-Phase" component). 
t e r m s  of the normal  undistorted pr imary field. 
expressed usually in parts-per-mill ion or  p. p. m. 

. 
' 

These changes a r e  expressed. in ' 

They a r e  so  small as to  be 

The In-Phase and Out-of-Phase variations a r e  presented in 
graphic t ime-shared form on a single channel of a graphic recorder.  
scale chart width employed is commonly 1000 p. p. m. , although in areas of 
low geologic noise levels 500 p. p. m. may be employed. 
during each flight the scale sensitivity is checked by .means of calibration 
signals, usually 100 p. p. m. on each t race.  

The f u l l  

At one o r  more  points 

. The reference or  "zero" level for each EM t r ace  is a n  
a rb i t r a ry  one and is obtained empirically f r o m  the regional level of each trace. 
These levels may drift  slowly during a flight because of temperature  changes 
affecting the bird dimensions. These dr i f ts  a r e  very  gradual and a r e  readily 
distinguishable f r o m  much quicker; local changes due to conductors of a 
geologic origin. Similarly, severe  turbulence effects sometimes introduce 
low-order, pr imari ly  in-phase disturbances which a r e  of such short  period 
that they may also readily be distinguished f rom the effects of geologic 
conductors e 

a .  Man-made disturbances a r e  often to be seen, including 
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generally recognizable as such because they usually show through as cyclic 
noise of i r regular  shape and phase relationship. Non-energized, grounded 
power lines ( e .  E;. 3 phase systems)  may also give r i s e  to proper conductor 
indications, however. 
meta l  fences,  etc. a r e  usually of short  duration and can be distinguished f r o m  
proper geologic sources  except foe  very narrow, near-surface lenses. 
some instances ground investigation may be necessary in order to  resolve the 

to  note visible man-made conductors of the above types, the ground moves by 
so  rapidly at the low flight elevation employed that 100% recognition of such 
sources  cannot be expected from.ih<air. 

- 

Such indications, as w e l l  as those from pipe lines and 

~n 

-ambiguity of possible source. Whereas the airborne geophysical crew attempts 

~ . 

The normal t e r r a in  clearance of the bird is 100 f t .  - 200 ft.  
depending on the surface topography and t r e e  cover,  etc., with the helicopter 
100 ft. above. 
moderate-to-large conducting bodies is about 350 f t .  sub-bird under conditions 
of low extraneous geologic noise, 'i. e. where the general  level of conductivity of 
the overburden and rock types of the a r e a  is low. 
of the system is therefore between 150 ft. and 250 ft .  beneath the ground 
surface under these conditions. 

The established useful depth of detection of the system f o r .  

The useful depth of detection 

1nterpretation.of Results 

The E M  records a r e  interpreted to  determinf: the presence 
of conducting bodies and to  obtain some information relating to  their  character.  
The intervalometer t ime marks  (see below) a r e  synchronized with the 
positioning camera  film s t r i p  (a lso s e e  below) and thereby permit  the relating 
of the conductors with appropriate ground locations. 
( s ee  below) indicate, for each conductor, what the t e r r a in  clearance was  at the 
t ime of detection. 

. 

The al t imeter  data 

A plan is prepared, either using a subdued photo-mosaic 
(llgrayflex") or a n  overlay from a mosaic or topographic plan as base. 
The flight path of each survey line is obtained by means of "tie points", which 
a r e  features oh the mosaic o r  topographic plan which a r e  also recognizable 
on the positioning camera film. 
these tie points. 

The flight path is interpolated between 

For each conductor the following quantities are measured 
S I  

and recorded, 

a) Half width. This is the distance between the points - 
' of half the maximum conductor disturbance. For a very  

thin, steeply dipping body or  pipe line, etc. , rhe half 
' 

width w i l l  be  about 1.6 t imes its depth below the bird. 
xf the  bird is at a mean conductor clearance of 150 f t .  
the half width would be about 250 f t .  
reflect either more  deeply-buried or ;  more  likely, ' 

Larger  half widths 



. .  

thicker conductors. 

Flat- lying conductors (e .  g. overburden) character  is tically 
give large half widths. 

Thc conductor half width is indicated on the plan by'an 
opcn bar  symbol along thc flight line. 
very narrow conductors only the peak location may be 

, .  

In the event of 

I shown (see below). 
1 -  -_ 

' b) - Peak L-oTa$ion._ The in-phase conductor peak location is 
shown on the plan by a circle  in the appropriate location. 
In the case of broad conductors or closely spaced 
multiple conductor zones there  may be more  than one 
peak, in which event all major  peaks a r e  shown. If a 
conductor is of short  half width there  may be no room 
for a half-width bar  and only the peak circle  wi l l  be shown 
A conductor which is likely man-made wi l l  be indicated 
by a n  X ra ther  than by a circle.  

) 7 In-Phas e and Out-of-Phas e Amplitudes. These amplitude! 
a r e  scaled f rom the EM t races  and noted in par ts  per 
million.\, On the fiight plan, opposite each peak location 
(circle)  wi l l  be given the peak in-phase amplitude and 
the rat'io of peak in-phase to peak out-of-phase response 
( see  below). 

- Conductor Coding. Conductor intemections a r e  graded 
in electrical  categories 1, 2 and 3 ,  based on the in-phase 
amplitude but taking into account the t e r r a in  clearance. 
F o r  tabular bodies such as sheet-like o re  deposits, 
strata bound conductors and overburden, their  response 
drops off a lmost  in accordance with the inverse cube 
power of the elevation. Assuming a n  average 50 f t .  of 
overburden, a category 1 conductor has  a peak in-phase 
response equivalent to  350 p,p.m. or  over a t  100 ft .  
b i rd  t e r r a in  clearance. 
peak in-phase response under similar conditions of 
between 100 p. p. m. and 350 p.p,m. 
*'cond&tor has  an  equivalent peak in-phase response of 
l e s s  than 100  p. p. m. 

,The respective peak c i rc les  are shaded to reflect  their  
.electrical  categolty, with category 1 fully shaded, 
category 2 half shaded and category 3 unshaded. 

For each conductor peak the rat io  of peak in-phase to  
peak out-of-phase . .  amplitude is calculated and plotted on '  

A category 2 conductor has  a 

A category 3 

' 

. .  

, 
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the plan. 
factor. f o r  the conductor. 
bodies such a s  massive sulphides or  graphitc and sea-  
water,  e tc . ,  gcnerally have ratios of 3 or ovcr. ' 

Moderate conductivity-size bodies wi l l  have ratios 
betwecn 1 and 3. 
overburden and some .sulphide and graphitic zones) will 
have ratios of less  than 1. 
clear cliifercntiation in conductivity bctween the targets  

conductors, the ratio is  a diagnostic feature. In some 
a r e a s ,  however, there is a n  overlap of conductivity 

' 

ranges and then the ratio cannot be too rigidly relied upon 

Where magnetic data is available, preferably f rom a 
coincident recording magnetometer any correlating 

peak. 
correlation will be indicated by a double concentric 
circle. 
magnetic is more  likely to  be a sulphide body than one 
which is non-magnetic, there  are many very important 
base metal 'ore bodies which a r e  quite non-magn 

Exaxnples of conduct0 given below, . 

This ratio is indicative of a conductivity-sizk 
L;Lrge, high conducting 

Poor conductivity bodies ( e .  g. mos t  * 

In a r e a s  where there is a 
* 

. of potential economic interest. and other possible 

. 

- 
: magnetic activity will be noted for  the pertinent conductor 

A conductor peak with apparently direct  magnetic 

Although a conducting body which is appreciably 

* 

.. 

rhaU width ' ' 

I I -  

380 /2 ,2  -ratio . 

. peak ';in-phase location amp 

i 
d 

ra t io  
180/0! 7 / 5 0 ~  Category twoo magnetic correlatioil.. 

in-ph Lr se amplitude , magnetic amplitude 
p. p. m. , . 

I '  

Category three,  no magnetic correlation, 
I .  
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LINE NO. 

S E I G E L  ASSOCIATES L I M I T E D  

DAILY F L I G H T  REPORT 

FID UC I A LS TIME LINE 
START I END START I END L E N G T H  REMARKS 

JOB: Texas Gulf Sulphur Company Inc.  DATE: June 12, 1969 

AREA: Smi thers?  B.C. OPERATOR: Tony Szanto 

P I L O T :  Tom Scheer 

S E N S I T I V I T Y :  1000 gammas 

f .  T.O. 5:30  T,T). 6 : 3 2  

NAVIGATOR 

F L I G H T  NO. 



S E I  

FPDUCIA 1;s 
LINE NO. S T A R T 1  END 

GEL 

~ 

TIME LINE 
S T A R T  I END L E N G T H  RE MARKS 

ASSOCIATES 

L 5 W .  

L 7 W  
L 6 E  

L I M I T E D  

715 820 

971 1077 I 
824 967 

DAILY F L I G H T  REPORT 

I 

JOB: Texas Gulf S u l p h u r  Company 

I I 

AREA: Smithers, B.C. 

I 

S E N S I T I V I T Y :  1000 gammas 

f .  T.O. 8:45  T.D.  9:48 

I 

DATE: June 12. 1969 

OPERATOR: Tony Szanto 

PILOT: Tom Scheer 

NAVIGATOR 

FLIGHT NO. 2 

I 5 I , I 

L 4 E  I 538 [ 711 I 

I I I I 

i I I I 

I 
~ 

I 



SEIGEL ASSOCIATES LIMITED 

LIME NO. 

DAILY F L I G H T  REPORT 

FID UCI A LS TIME LINE 
START I END START I END LENGTH REMARKS 

J O B  : Texas Gul f  Sulphur  Company DATE: June 12 .  1969 

L 14 E 

AREA: Smithers ,  B.C. 

I \ I 

764 1 915 1 
4 

OPE RAT0 R. : Tonv Szanto 

SURVEY TYPE: E.M. & Magnetometer PILOT: Tom Scheer 

S E N S I T I V I T Y :  1000 gammas , NAVIGATOR 

f .  T . 0 .  1O:OO T.D. 1 2 ~ 0 0  F L I G H T  NO. 3 

L 1 0 E  1 208 I 351 1 
L 11 TJ I 355 1 472 1 

5 I I 

L 1 1 E  1 476 1 628 
L 15 w b 3 L  I /bU 

1 I 

I 
L 20 E 1504 

176 1 1909 1 I I 
I I I I 

L 2 3 W  1 1913 2035 1 
I I I I I I 
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SEIGEL ASSOCIATES- LIMITED 

DAILY FLIGHT REPORT 

1.- 

LIME NO. 

JOB : Texas Gul f  Sulphur Cornpan@ 

FID UC I A LS TIME LINE 
START I END START I END LENGTH REMARKS 

AREA: Smithers ,  B.C. 

. 

DN 

DATE: J u n e  12, 1969 

OPERATOR: Tony Szanto 

~ ~- 

2253 2292 
2296 2346 

SURVEY TYPE: E.M. & Magnetometer PILOT: Tom Scheer 

SENSITIVITY: 1000 gammas NAVIGATOR 

TS 17 12663 1 
UN 1 2667 2717 I 
vs 1 2721  2781 I 

I 

f .  T.O. 15:OO T.D. 16:35 FLIGHT NO. 4 

I 1 

1 

2 1  [ 3082 [3144 
ZL 2148 3221 

3278 ’’ 3225 
TL1 3282 3371 

I I I I I 

f 

J - Z Z  
TL3 

ES J 2350 I2390 
FN 1 2401 { 2437 
GS 1 2442 I2480 

3469 3501 

SN I 2553 I2613 1 

I 1 I 

xs I 2843 12911 1 
YN i 2914 12979 1 I 1 

1 I I I I 



S E I G E L  ASSOCIATES L I M I T E D  

FID UC I A LS TIME LINE 

&-@ DAILY F L I G H T  REPORT 

LINE NO. START 1 END START I END 

J O B :  Texas Gulf Sulphur  ComDaav 

LENGTH REMARKS 

AREA: Smithers ,  B.C. 

DATE : June 12. 1969 

OPERATOR: Tonv 8zrmtn  

SURVEY TYPE : E.M. & Magnetometer P I L O T :  Tom Scheer 

S E N S I T I V I T Y :  1000 gammas NAVIGATOR 

f .  T.O. 19:50 T.D. 21:50 F L I G H T  NO. 5 
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PERSOKNEL AND QilALIFICATTONS : 

I ,  Richard 0. Crosby, of  t h e  C i t y  of Vaizcouver, I r o v i n c e  of 

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

1. I am a geologis t -Zeophy,s ic is t  with o f f i c e s  2t S e i g e l  

Assoc ia t e s  Limited,  750 - 890 W. Pender S t r e e t ,  Vancouver, B r i t i s h  

Columbia. 

2 ,  I am a graduate  of  Washington S t a t e  Un ive r s i ty ,  B.Sc. (Geology) 

195.1. 

3 .  I have been a c t i v e l y  2nd cont inuous ly  engaged i n  minera l  and 

petroleurn e x p l o r a t i o n  f o r  18 years .  

4 ,  i am a member of t h e  Assoc ia t ion  of  P r o f e s s i o n a l  Engineers  of 

B r i t i s h  Columbia and t h e  Yukon Territory. 

5 .  1 have no interest, d i r e c t l y  or i n d i r e c t l y ,  n o r  i n  t h e  

s e c u r i t i e s  o f ,  no r  do I expect  t o  receive any such i n t e r e s t  i n  Texas Guif 

Su lphu’r Company. 

Dated t h i s  27th day of  October,  1969, i n  t h e  C i t y  of Vancouver, 

Province of  B r i t i s h  Columbia. 
/’ rf-3 

Richard 0. Crosby, B.Sc., P.Eng. 



QUALIFICATIONS 

1, G~adcate of t h e  Universkcy of  Torocto,  B.Sc. (>iachexat ics  

and Phys ic s )  1967, 

2 ,  

750  - 890 W e  Fender Siireet, Vancouver, B.ricfs’;l Columbia and a t t e n d i n g  

g radua te  school  Un ive r s i ty  of  B r 2 t i s k  ColurAka. 

3 ,  

Present ly  a geophys ic i s t  w i ~ h  S e i g e l  Assoc ia t e s  Limited,  

Two yenrsv exper ience  d i r e c t i z g  and performing geophysical  

surveys  i n  Cznada cnd the  United Stages Eor Geoterrcx Ltd. and S e i g e l  

Assoc ia t e s  Ltd .  

(Geophysics) 1967. 

2 ,  

750 - 890 We Pender S t r ee t : ,  Vzncouver, B r i t i s h  Colunbia. 

P ~ e s e n t Z y  a geophys ic i s r  wich S e i g e i  P s s o c i a t e s  Lirniced, 

James Mabley, E l e c t r o n i c  Technician 

1, Senior  E l e c t r o n i c  Technician,  S e i g e l  Assoc ia t e s  Limited,  

79 MarLin Ross A m . ,  Downsview, Cntario, 

2, 

Aero Se rv ice  Corporat ion,  Barr inger  Research Limited 2nd Seige l  Assoc ia tes  

F i f t e e n  y e a r s ’  experiertce in a i r b o r n e  geophys ica l  syscems f o r  

# L j m i  t ed 



2 ,  

2 .  Electronic  operator m d  tec -~ - '  -.'. r~ :an airbor:i?e geopkys i ca  1 

systems, Seigel Associates L h i t e d ,  79 l!krtin Ross Ave, Domsview, 

01-1 t ax- i 0.  

1. Graduate Kaliburgr S C ~ O O ~  of Mii:eS, 1955. 

2. 

nonchs shift Eorexan. 

3. Two years geophysical operazo r  and techaician. S e i g e l  Associares 

Lizited, 750 - 690 W. Pender Stree;, Vancouver, 8.C. 

Two yea r s  1 experiecce i n  Uf iderg~o~nd mining opera t ions  an0 six 
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CLAIMS : 
Name Record Number 

ASCOT 15 t o  2 4  i n c l .  53528 t o  53537 

ASCOT 38 t o  48 i n c l .  53551 t o  53561 
ASCOT 53 t o  90 i n c l .  53566 t o  53603 
ASCOT 91 t o  109 i n c l .  53604 t o  53622 
ASCOT 111 t o  128 i n c l .  53624 t o  53641 

- 
ASCOT 30, 3 2 ,  34,  36 53543,  4 5 ,  4 7 ,  49 

LOCATION : 
About 18 miles east  of  Smithers and 
2 4  miles w e s t  of Babine Lake, B. C. 

' 126" 54" N.  E. 
Omineca Mining Div i s ion  

DATE : 
June 12, 1969 
















