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Introduction 
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During July 22 to July 3 0 ,  1982, reconnaissance 

geological mapping, silt sampling, soil sampling and 2 . 6  kms 

of ground V.L.F. - E.M. were completed on the G.G.3 to G.G.6 

mineral claims situated near McConnell Creek in the Omineca 

Mining Division, British Columbia. Field work was supervised 

by G. Belik of G. Belik and Associates Ltd., 6 6 4  Sunvalley Dr., 

Kamloops, B. C. 

The G.G.3 to G.G.6 claims are part of a 2700 hectare 

claim block, held by Gerle Gold Ltd. Within the central part 

of the claim area several shear zones, which locally contain 

significant zones of gold and silver mineralization, occur. 

These shear zones are hosted within an elongate, northwest- 

trending pendant of hornblende-rich gneiss' which is bounded 

by granitic rocks of Middle to Upper Mesozoic age. The main 

shear zone is up to 20 meters wide and has been traced by a 

series of outcrops and shallow pits over a strike length 

exceeding 800 meters. 

The 1982 program was carried out in order to 

evaluate the potential for similar shear zone - hosted gold 

deposits along the projected strike of the favourable gneiss 

unit, northwest of the main shear zone area. 
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Location and Accessibility 

I 

The Gerle Gold property is located in the Omineca 

ining Division, B. C., about 240 kms north-northwest of th 

town of Smithers. The center of the claim group is situated 

at geographic co-ordinates 56O48' North Latitude and 126O27' 

West Longitude. 

Access to the property is by helicopter or fixed-wing 

from Smithers. 

Claims 

The property is comprised of 9 contiguous claims 

totalling 108 units and four 2-post claims as detailed below: 

Mining Division Claim No. of Record No. Record Month 
Units 

Omineca Gerle Gold 1 2-post 94758 October 
II Gerle Gold 2 2-post 94759 II 

II Gerle Gold 3 2-post 94760 
Gerle Gold 4 2-post 94761 

II 

11 II 

I 1  G.G.l 12 3798 June 
I 1  

11 

11 

11 

11 

I 1  

II 

I1 

G.G.2 
G.G.3 
G.G.4 
G.G.5 
G.G.6 
G.G.7 
G.G.8 
G.G.9 

12 
12 
12 
12 
12 
12 
12 
12 

3799 
3800 
3801 
4007 
4008 
4009 
4010 
4011 

II 

II 

I 1  

July 
11 

II 

II 

II 
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The above mineral claims are held by Gerle G o l d  Ltd., 

904  - 675 West Hastings St., Vancouver, B. C., through an 

option agreement with J. H. Gerlizki and J. Leontowich. 

Physiography and Vegetation 

The Gerle Gold Property extends southeast f.rom the 

south end of Fredrikson Lake to the Ingenika River, a distance 

of about 16 kms. Elevation of the property ranges from 

1150 meters to 1800 meters. Relief is gentle to moderate. 
e- 

Vegetation along the lower reaches of the Fredrikson 

Lake Valley consists primarily of good stands of spruce and 

balsam which are locally interspersed with spruce bogs along 

the valley floor. Forest cover is lighter above 1500 meters 

a.s.1. and above 1650 meters a.s.1. alpine-type vegetation 

prevails. Parts of the G . G . 3 ,  4, 8 and 9 claims are covered 

by old burns. 



General Geological Setting 

The Gerle Gold Property encompasses an elongate, 

northwesterly-trending pendant of hornblende-rich gneiss. 

According to G.S.C. Open File 342 (T. Richards et al, 1975) 

the pendant is bounded on the east by the Early Cretaceous 

Jensen Peak Batholith and on the west by the Late Jurassic 

Fleet Peak Pluton. 

Within the central part of the claim area the 

pendant contains several shear zones which locally host 

significant gold and silver mineralization. The main shear 

zone occurs within the Gerle Gold 1-4 claims and extends 

northwesterly, about 30 meters from and parallel to the 

eastern gneiss/intrusive contact. This zone is 5 m to 20 m 

wide and has been traced along a strike length exceeding 

800  meters. 

Within the shear zones the gneiss has been converted 

into buff-coloured to bright green carbonate schist and 

chlorite schist. The contact between schist and unaltered 

gneiss generally is gradational and marked by narrow zones of 

moderately to weakly sheared gneiss and/or chlorite schist. 

Locally the shear zones contain inclusions and lenses of 

weakly sheared to unaltered gneiss. 



Limonitic, translucent to milky-white quartz is 

a common component of the main shear zone. Most of the quartz 

occurs as a series of en-echelon pods and lenses aligned 

parallel to the shear direction within the host unit. A few 

irregular quartz veins and veinlets cross-cutting the shear 

zone are also evident. Most quartz carries between 1% to 5% 

pyrite and locally up to 10% pyrite. Chalcopyrite commonly 

is present but generally in amounts less than 1%. 

It is apparent from the sampling carried out to date 

that appreciable gold and silver values are restricted to 

quartz vein material. The auriferous zones are lenticular 

which is due to the primary distribution of quartz veins 

within the shear zones but also due to post-ore shearing which 

has segmented many of the mineralized veins into a series of 

en-echelon lenses. Some of these lenses are thickened along 

vertical to steep, northwesterly-plunging drag folds. 

Previous Exploration 

The main shear zone was discovered in 1947 by 

J. H. Gerlizki and J. Leontowich. Over the next few years 

they prospected this occurrence with a series of shallow pits 

and trenches, over a strike length of about 8 0 0  meters. In 

1958 Centennial Mines Ltd. tested a small section of the zone 

with 12 shallow, X-ray holes with inconclusive results. 
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Between 1959 and 1980 only minor exploration was 

carried out. 

In early 1981 the property was optioned by Gerle 

Gold Ltd. During June and July, 1981 the claim area was 

expanded to include the G.G.1-9 claims and in August, 1981, 

a preliminary exploration programconsistingof grid preparation, 

detailed mapping, silt sampling and V.L.F.-E.M. and magnetic 

surveys were completed within the area of the known showings 

(Gerle Gold 1-4 and G.G.l, 2 and 7 claims). The results of 

this work are summarized in a report by the writer (Belik, 1981) 

which was filed for assessment credit. 

1982 Program 

The 1 9 8 2  program, which included reconnaissance 

geological mapping, soil and silt sampling and 2.6 kms of 

V.L.F.-E.M., was carried out in order to evaluate the area 

northwest of the main shear zone along the projected strike 

extension of the favourable mafic gneiss unit. The area 

surveyed, which is covered by the G.G. 3 - 6  claims, extended 

northwest from Snowslide Creek to the south end of Fredrikson, 

a distance of 6.5 kms. 
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Reconnaissance Mappinq 

Reconnaissance geological mapping was completed 

utilizing air photos for control. Results of this survey 

are presented in Map 1020-5 at a scale of 1:15,000. Map 

1020-5 also includes significant air photo features and the 

generalized geology southeast of Snowslide Creek (1981 survey 

area). 

Mafic Gneiss Unit 

The northwest extension of the mafic gneiss unit 

was confirmed. The unit was traced, intermittently, from 

Snowslide Creek through the southeast corner of the G.G.5 

claim. Most exposures occur along northwest-trending ridges 

adjacent to a series of narrow swamps and draws which define 

a major air photo linear. 

The mafic gneiss, which is relatively uniform in 

appearance, is composed of hornblende, plagioclase and epidote 

with variable but generally minor amounts of biotite and 

sericite. Hornblende is present in amounts between 5 0 %  and 

80% and averages about 65%. Locally, the gneiss contains 

narrow interbeds of muscovite-biotite schist. 
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A prominent foliation, defined by the alignment of 

hornblende and mica and locally by subtle compositional banding 

is evident. Within the survey area this foliation strikes 

N20°W to N40°W with vertical to steep westerly or steep easterly 

dips. 

Intrusive Rocks 

The mafic gneiss unit is bounded by granitic rocks 

of diorite to granodiorite composition. In the southeast 

corner of the G.G.4 claim, adjacent to the mafic gneiss unit, 

the intrusive consists of a moderately well foliated diorite. 

Elsewhere within the map-area the intrusive consists of 

unfoliated, medium to coarsely crystalline quartz diorite 

and granodiorite. 

Mineralization 

No significant mineralization was encountered. 

Extensive areas along the projected strike of the favourable 

mafic gneiss unit, however, are totally concealed by overburden. 

Angular, pyritic, quartz float was noted in the 

immediate vicinity of an old pit near the south end of 

Fredrikson Lake and quartz float with abundant pyrite and 

chalcopyrite was noted near the northwest corner of the G.G.4 

claim. Samples from these areas returned low gold values. 
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Silt Geochemistry 

“ I  

In total 3 0  silt samples were taken during the 1982 

program. All samples were analysed for gold by Acme Analytical 

Laboratories Ltd., located at 852 E. Hastings St., Vancouver, 

B. C .  

Samples were obtained from near the center of stream 

beds. As fine a material as possible was obtained and placed 

in waterproof kraft envelopes. The sample number was marked 

on the envelopes with indelible felt pens. 

All samples were first dried and then sieved to obtain 

a -80 mesh fraction. Prior to determining the gold values by 

Atomic Absorption, 10 gram samples were heated overnight to 

6OO0C and then digested hot with aqua regia. 

Results of the silt analyses are presented in plan 

map 1020-6 at a scale of 1:15,000. 

Discussion of Results 

Most creeks draining the survey area show only 

background values for gold. Two low order anomalies (70 ppb 

and 95 ppb) were obtained near the southeast corner of the 

G . G . 3  claim. 
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Soil Geochemistry -_ 

QI 

During the 1982 program, 6 6  soil samples were 

collected along 5 reconnaissance lines. A sample interval 

of 50 meters generally was maintained. 

Samples were obtained by digging holes with a 

maddock to a depth of 10 cm to 20 cm. The "B" horizon was 

sampled or in some cases the I'B-C" horizon depending on soil 

development at each sample location. The samples were placed 

in waterproof kraft envelopes and the grid station was marked 

on the envelopes with an indelible-ink felt pen. 

All samples were analysed for gold (Atomic Absorption) 

by Acme Analytical Laboratories in Vancouver. Results are 

presented in map 1020-6. 

Discussion of Results 

Background values for gold within the area surveyed 

are low and range from 5 ppb to 30 ppb. Three, isolated, 

highly anomalous values were obtained. These include: 

285 ppb (Line 0, Fredrikson Lake); 580 ppb (Line lN, Snowslide 

Creek) and 585  ppb (Line 2N, Snowslide Creek). 



12. 

The anomalous values, which occur along the projected 

strike of the mafic gneiss unit, could reflect significant 

zones of gold mineralization similar to the shear zone - 

related occurrences to the southeast. 

V.L.F. Electromagnetic Survey 

Four lines, totalling 2.6 kilometers, were surveyed 

by V.L.F.-E.M. The station interval was 25 meters. 

The electromagnetic survey was carried out utilizing 

a Saber Model 27 VLF-E.M. receiver manufactured by Saber 

Electronic Instruments Ltd., 4245 East Hastings Street, Vancouver, 

B. C. The instrument measures the relative strength and dip 

of electromagnetic fields transmitted by radio stations in 

the 15-25 kHZ range. These 'primary fields' are horizontal 

but can be disrupted by the presence of electrical conductors 

and by local topographic relief. Disruptions caused by 

conductors are caused by 'secondary fields' which are induced 

by the primary field. The tilt of the secondary field can 

be obtained by measuring the angle of null (minimum signal) 

in a vertical plane, normal to the wave front of the primary 

field. 

For this survey the transmitting station utilized is 

located at Seattle, Washington (24.8 kHZ). The dip angles and 

relative field strength values obtained during the survey are 

listed in Appendix 111. Drawings 1020-3 and 1020-4 are profiles 

of the dip angle data. 
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Discussion of Results 

On Line 0 and Line lS, south of Fredrikson Lake, 

two parallel northerly-trending conductors have been identified 

within a large overburden - covered area. These conductors, 

which occur along the projected strike of the mafic gneiss 

unit, are of probable bedrock origin and could reflect 

conductive faults or shear zones. 0n.Line 0 the west conductor 

correlates with a gold soil anomaly. 

On Line 0 and Line lN, Snowslide Creek area, 

conductors identified are weak and may be of surficial origin. 

A bedrock source, however, cannot be ruled out. 
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Conclusions and Recommendations 

On the Gerle Gold 1-4 claims a pendant of hornblende- 

rich gneiss hosts significant zones of gold mineralization 

within a northwest-trending shear zone. A potential for 

similar deposits within the area of the G.G.3  - 6 claims 

is indicated; this area is underlain by the same gneiss unit 

and preliminary reconnaissance surveys carried out over parts 

of this area in 1982 have identified several potentially 

significant conductors and, locally, soils anomalous in gold. 

Further work is warranted. The initial phase of this 

work should include detailed, grid-controlled, soil sampling 

and V.L.F.-E.M. and magnetic surveys. Grid lines should be 

spaced at a maximum interval of 200 meters along the entire 

projected strike of the favourable gneiss unit. 

Targets defined by Phase I could be evaluated by 

trenching (Phase 11) and then drilling (Phase 111) if warranted. 

Respectfully submitted; 

OCIATES LTD., 

Gary D. Belik, M. Sc. 
GEOLOGIST. 

Kamloops, B. C. 
March 1, 1983 
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APPENDIX I 

Assay Certificates 



T,,: G .  Belik 8 Assoc ia tes  L t d . ,  
#206 - 310 Nicola S t . ,  
Karnloops, B. C .  

PPb 
Au SAMPLE No. 

ACME ANALYTICAL LABORATORIES LTD. 
Assaying 81 Trace Analysis 

852 E .  Hastinqs SI., Vancouver, B. C. V6A 1 R 6  

phone:253 - 31 58 

I 
I 

I 

82-0765 File No. 

SN 

_ _  

SN 

SN 
- _.. 

SN 

SN 

o o w  
0+50 
1 
1+50 
2 
2+50 
3 
3+50 
4 
4+50 
5 
5+50 -. 

5 
25 
5 

30 
5 
5 
5 

15 
5 
5 

10 
5 
5 6 - _. 

.6+50 5 
0 7 w  5 

. -  

1N- 0 -- 5 
0+50 5 
1 5 
1+50 15 
2 15 
2+50 _miss 
3 10 
3+50 - 5 
4 10 
4+50 10 
5 5 
5+50 58 0 
6 ___ - 5 

'fi 6+50W 5 

2N 0 W -  10 
0+50 5 
1 5 
1+50 15 
2 m i s s  

. .  

- .  

2+50 miss 
I__.. 3 15 

- 3+50 10 
SN 2N 4 W 585 
All reports are the confidencial property of clients 
All results are in PPM. 
DIGESTION:. .......................................................................... 
DETERMINATION:..... ........................................................... 

DEAN TOYE. B.Sc. 
CHlE? CHEMIST 

CERTIFIED 6.C. ASSAVER 



To: G .  Belik 8 Assoc ia tes  L td . ,  

ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E .  Hastinqs St., Vancouvw, E .  C .  V6A 1R6 

phone:253 - 3158 

File No. -_&c--al6k _ _ _ _ _ _  
Type of Samples _ _ _ _ _ _ _ _ _ _  

GEOCHEMICAL ASSAY CERTIFICATE Disposition- _ _ _ _ _ _ _ _  _ _ _ _ _  

Soi  1 s 

SN 

SN 

FL 

_ _  

FL 

FL 

I 

I 

2N 4+50W 5 1 
5 5 2 

- 

FL 

5+50 25 
6 5 
6+50 5 
7 m i s s  
7+50 m i s s  

2N 8 W 5 

0 o w  5 
0+50 5 
1 5 

- 5  
- 5  

2t50 5 
3 - - 5 
3+50 5 
4 5 
4+50 285 
5 5 
5+50 5 

-0 6--W 5 

1s 0 w 5 
0+50 10 
1 5 
1+50 5 

_ _  

... 

....... - ~- 
3 5 
3+50 5 
4 30 
4+50 m i s s  
5 5 
5+50 10 

1s 6 W 5 

.. 

.... - .. - 

All reports are the confidential property of clients 
All results are in PPM. 
DIG EST10 N ........................................................................... 
DETERMINATION! ................................................................ 

DEAN TOYE, B.Sc. 
CHIEF CHEMIST 

CERTIFIED 0.C. ASSAYER 
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SAMPLE No. 

To: G .  Belik 8 Associates L t d . ,  

1 
1 1 1 

PPb 
A u  

ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E .  Hastiriq5 51.. Vancouvw, 6. C. VGA l R 6  

phone:253 - 31 58 

82-0765 
File No. 

Si l t s  & Rocks 
S p e  of Samples _ _ _ _ _ _ _ _ _ _  
Disposition - - - _ _  _ _  _ _ _ _  _ _  - GEOCHEMICAL ASSAY CERTIFICATE . . 

82 BG-SL- 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

- 13 
14 
15 

-16 
17 

5 
5 
5 

25 
5 
5 

10 
5 

95 
5 
5 
5 

70 
5 
5 

.- 18 
19 

-5 
5- 
5 
5 

20 
21  

5 
10 

26 
27 
28 
29 

82 BG-SL-30 

82 GB- 1 
2 

82 GB- 3 
82 BG- 4 

5 
82 BG- 6 

5 
5 

R 5 
R 45 
R 5 
R 85 
R 300 
R 5 

All reports are the wnfidencial property of clients 
All results are in PPM. 
DIG EST10 N: ........................................................... "............ 
DETE RMI N AT10 N ! ..................... .. ......................................... 

Aug. 12, 1982 
DATE REPORTS MAILED ___________________  

DEAN TOYE, 8 . s ~ .  
CHIEF CHEMIST 

CERTIFIED B.C. ASSAYER 
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Rock Sample Descriptions 
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82BG-1 

82BG-2 

82BG-3 

82BG-4 

82BG-5 

82BG-6 

Rock Sample Descriptions 

-40 kgm float boulder of milky white quartz 
with traces of pyrite; angular to subrounded; 
locally chloritic. 

-8 kgm subangular float boulder of rusty 
quartz; pyritic with 1% chalcopyrite; a 
few vugs. 

-Milky white quartz vein 5 cm - 15 cm wide; 
oriented 13O/74OE 

-Narrow quartz vein with traces of pyrite. 

-Angular quartz float with abundant pyrite 
and arsenopyrite ( ? ) .  

-Angular float boulder of white quartz. 
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VLF - EM SURVEY 

PROJECT 6k’LL-c  PAGE ’ 
GRID 

LINE ~- OPERATOR d&-’/k 
e-/> rtF DATE z* 7 2 7 187 w 

REMARKS IN FRASER 
STATION PHASE FILTER 

I I I 

SOURCE STATION &4rrL/z 

VLF - EM SURVEY 

PROJECT Lf lLE &fi PAGE - 
GRIDL-N- DATE Z-.~YPP/ 82 

LINE I / f U O U  OPERATOR d 2 a - U  
SOURCE STATION- 

-- 
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PROJECT PAGE 6 PROdECT __ PAGE- 
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SOURCE STATION 
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I 
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A P P E N D I X  IV 

Sabre Model 27 V.L.F.-E.M. Receiver 



SABRE HODEL 27 VLF-EM RECEIVER 

The model 27 EM u n i t  u n a  dos ignod o r i g i n a l l y  f o r  a l a r g e  

Canadian  m i n i n g  company t o  overcome t h e  d e f ‘ i c l e n c i e a  

i n h e r e s a t  i n  e x i s t i n g  u n i t s .  . 

The i n s t r u m e n t  i a  so s t a b l e  and s e l e c t i v e  t h a t  c o m p l e t e l y  

r e l i a b l e  measurements can be  made on  d i s t a n t  s t a t i o n s  w i t h o u t  

i n t e r f e r e n c e  from nearby  powerml t r a n s m i t t e r s ,  Stability and 

s e l e c t i v i t y  a r e  e s p e c i a l l y  i m p o r t a n t  when making f i e l d - s t r e n g t h  

measurements, w h i c h  a r e  now be ing  emphasized a s  a means o f  
- 

l o c a  t 1 ng conduc to r s .  

T h i s  EM r e c e i v e r  I s  y e r y  compact, r e q u i r e s  no earphone8 o r  

l o u d s p e a k e r s  a n d  I s  housed i n  a heavy s c o t c h  s a d d l e  l e a t b e r  case.  

All of t h e s e  f e a t u r e s  add up t c  make an i d e a l  one-man EM u n i t  o f .  

u n e x c e l l e d  e l e c t r i c a l  pebformance and mechanica l  .ruggedness. 

SPECIFICATIONS - 
S o u r c e  of P r imary  F i e l d  - V L F  r a d i o  s t a t i o n s  (12 to 24 KHz.) 

Number of S t a t i o n s  - 4, s e l e c t e d  by s w i t c h ;  Cut le r ,  Main o n  

13.8 KEIz. and S e a t t l e ,  Washington o n  18.6 XBz,  are s t a n d a r d ,  

l e a v i n g  2 other s t a t i o n s  t h a t  can  be s e l e c t e d  by t h e  u se r .  

Tgpes of I4easurement 

D i p  angle  In degrees, r e a d  o n  a meter-type i o c l € n o n e t e r  

with a r a n g e  of 5 60 
0 0 

and an a c c u r a c y  of - + 4 . 
2. F i e l d  strength, r e a d  o n  a m e t e r - a n d  a p r e c i s i o n  d i g i t a l  

. 0  

d i a l  w i t h  a n  a c c u r a c y  exceed ing  1%. 

t ,  3.  Out of p h a s e  component, r e a d  on t h e  f i e l d  a t r e n g t b  meter as 

a r e s i d u a l  r e a d i n g  when measuring t h e  d i p  angle. 



The equipment is o p e r a t e d  i n  t h e  u s u a l  way as f o l 1 o w B :  

1, Witb t h e  i n s t r u m e n t  h e l d  h o r i z o n t a l  i n  f r o n t  of you, 
t u r n  around u n t i l  a n u l l  a p p e a r s  on t b e  f i e l d  a t r e n g t h  
meter, You s h o u l d  now be f a c i n g  t h e  a t a t i o n ,  

2, Witb t h e  r e c i i v e r  s t i l l  f a c i n g  t h e  s t a t l o n ,  l i f t  it t o  t h e  
v e r t i c a l  position a n d  r o t a t e  it s l i g h t l y  i n  t h e  v e r t i c a l  
p l ane  t o  your r i g h t  o r  l e f t  u n t i l  t h e  b e s t  n u l l  appear8  on 
t b e  f i e l d  strength meter, 'Record  t h e  angle on t h e  
i n c l i n o m e t e r  a t  w h i c h  t b e  n u l l  appears,  T h i s  i a  t h e  D I P  A N G L E  
( P o s i t i v e  or n e g a t i v e ) .  

d .  

3. Return t b e  i n s t r u m e n t  t o  t h e  h o r i z o n t a l  p l a n e  and turn 
around u n t i l  t b e  f i e l d .  streng,tb meter  is a t  i t a  maximum 
reading .  S e t  this m a x i m u m  rea 'ding a t  100 on t h e  meter and 
r e c o r d  t h e  r e a d i n g  on t h e  g a i n  c o n t r o l  d i a l .  This i s  t h e  
F i e l d  S t r e n g t h  Reading,  iro 

4, Repeat s t e p  1, 2 and 3 a t  eacb  s t a t i o n ,  

5, TO t e a t  t h e  b a t t e r i e s  t u r n  tbe'pouer s w i t c h  on and push t h e  
t e s t  b u t t o n ,  The field s t r e n g t h  m e t e r  should r e a d  above t h e  r e d  

in s t rumen t  is t u r n e d  off between r e a d i n g s ,  t h e  b a t t e r i e s  s h o u l d  
l a s t  f o r  an e n t i r e  season .  

-. mark, B a t t e r y  life is a p p r o x i m a t e l y  200-bour s  and  if t h e  
* *  

NOTE: A n  a l t e r n a t i v e  way 0.f measuring f i e l d  s t r e n g t h  I s  a s  
-r 01  OW 3 : 

Proceed as I n ' a t e p  3, s e t t i n g  the meter t o  100. Now pusb 
' t b e  f i e l d  s t r e n g t h  b u t t o n  (marked FS) and t b e  meter  w i l l  
read 50. (If it  d o e s n ' t ,  a d j u s t  t h e  g a i n  c o n t r o l  slightly). 
Leave the Gain  C o n t r o l  setting w h e r e  I t  I s  and take 
compara t ive  F i e l d  Strength r e a d i n g s  a t  each  station by 
p r e s s i n g  t h e  F i e l d  S t r e n g t b  b u t t o n  and r e c o r d i n g  t h e  meter 
r e a d i n g ,  which w i l l  vary from i t s  Base S t a t i o n  Reading as 
you p a s s  over c o n d u c t i v e  zones, 



. .  
Dime ns 1 on3 a nd We igbt 

* Approx. 91" x 23" x 8h"; Welgba 5 lba .  

B a t t e r i e s  

8 a l k a l i n e  p e n l i t e  c e l l s .  The  i n s t r u m e n t  w i l l  r u n  c o n t i n u o u s l y  

- 

. on 1 s e t  of b a t t e r i e s  f o r  cver 200 h o u r s ;  SO t h a t  i n  normal  

The b a t t e r y  o n - o f f  use ,  t h e  b a t t e r i e s  w i l l  l a s t  a l l  s e a s o n .  

c o n d i t i o n  under  l o a d  f a  shown hy p u s h i n g  a b u t t o n  and r e e d i n g  

v o l t a g e  on t h e  f i e l d  s t r e n g t h  meter. 



Tbe s t a t i o n s  a r e  a e l e c t e d  by t h e  a u i t c h  on t h e  c o n t r o l  pane l ,  
w l t b  t h e  fo l lowing  a b b r e v i a t i o n s  be ing  used; 

C = Cut l e r ,  Maine, Frequency  = 17.8 Khz, 
S = S e a t t l e ,  W ~ s h .  Frequency  = 18.6 Khz, 
A = Annapolla, Md, Frequency  = 21.4 Khz, 
H = Hawaii. Frequency = 23.4 Khz, 

Tbe two moat  useful  s t a t i o n s  a r e  C u t l e r  and S e a t t l e  and t h e s e  
w i l l  be used a lmos t  e x c l u s i v e l y ,  Note t h a t  S e a t t l e  is off t h e  
a i r  f o r  a e v e r a l  hours  on Thursdays  for rnalntenance (be tween 
10 A.M. and 2 P.M. u s u a l l y ) .  C u t l e r  is off t h e  a i r  for t h e  
same l ength  of t i m e  every Fr iday ,  

IC Equipment r a i l a  t o  ope ra t e :  

(a) Cbeck t h a t  s t a t i o n  is t r a n s m i t t i n g  ( 8 8 8  above).  If o n e  
s t a t i o n  appea r s  t o  be dead, check another  one t o  s e e  i f  
it is o p e r a t i n g  normally.  

(b) Cbeck b a t t e r i e s .  If t h e y  read l o w  or t h e  r e a d i n g  beg ina  to 
. drop a f t e r  t h e  t e s t  b u t t o n .  i s  h e l d  down for a f e w  seconds ,  

r e p l a c e  t h e m ,  Note also t h a t  t h e r e  a r e  8 b a t t e r i e s  in t h e  
ins t rument  and  t h e y  canno t  be i n d i v i d u a l l y  checked by t h e  
t e s t  bu t ton .  If t h e  b a t t e r i e s  have been  i n  t h e  u n i t  f o r  o. 
long time it is possible t h a t  one is  dead o r  very weak b u t  
t b a t  t h e  total v o l t a g e  i n d i c a t e d  by t h e  test b u t t o n  I s  near  
normal, It I s  cheap Insurance t o  i n s t a l  new b a t t e r i e s  

. b e f o r e  s t a r t i n g  a big survey, 

( c )  If u n i t  s t i l l  f a i l s  t o  o p e r a t e  check t h a t  b a t t e r y  
- 

- 
connectors  are t i g h t ,  t h e n  check wi r ing  of  b a t t e r y  
connec tors  for  b reaks  o r  damage, .. 

? 



t 

Q 

INTRODUCT JON : 
The VLF-El4 method u t i l i z e s  e l e c t r o m a g n e t  f i e l d  

t r a n s m i t t e d  from r a d i o  s t a t i o n s  i n  t h e  1 5 - 2 5  K Hz r a n g e .  
The s i g n a l s  a r e  propagated w i t h  the magnet ic  component of 
t h e  f i e l d  b e i n g  h o r i z o n t a l  i n  u n d i s t u r h e d  a r e a s .  . 

C o n d u c t i v i t y  c o n t r a s t s  i n  t h e  e a r t h  c r e a t e  
secondary  f i e l d s ,  p r o d u c i n g  a v e r t i c a l  component and changes i n  
t h e  f i e l d  s t r e n g t h  o r  a m p l i t u d e .  
b e  l o c a t e d ,  and t o  a d e g r e e ,  e v a l u a t e d  by measur ing  t h e  v a r i o u s  

p a r a m e t e r s  of t h i s  e l e c t r o m a g n e t i c  f i ' e l d .  

These c o n d u c t i v e  a r e a s  may. 

The S a b r e  VLF-EM r e c e i v e r  i s  tuned  t o  r ece ive  any 4 
t r a n s m i t t e r  s t a t i o n s :  u s u a l l y  C - C u t l e r  Maine,  S - S e a t t l e ,  
11-Hawaii and P-Panama. 

The s t a t i o n  used  i n  tFie survey.  shou ld  tie s e l e . c t ed  
so t h a t  t h e  d i r e c t i o n  of t h e  s i ' g n a l  is r o u g h l y .  p e r p e n d i c u l a r  
t o  t h e  d i r e c t i o n  o f  t h e  g r i d  l i n e s  which,  Zn t u r n ,  s h o u l d  
b e  l a i d  o u t  p e r p e n d i c u l a r  t o  t h e  r e g i o n a l  s t r i k e .  

MEASUREMENTS : 
The Sabre VLF-E?I r e c e i v e r  can h e  used  t o  measure  the . 

f o l l o w i n g  c h a r a c t e r i s t i c s  of t h e  VLF f i e l d .  . 
(a) T i l t  a n g l e  of r e s u l t a n t  f i e l d ;  
(b)  Field s t r e n g t h  of  [a) h o r i z o n t a l  component o f  f i e l d  

[b) v e r t i c a l  component of f i e l d  

F j e l d  P r o c e d u r e  
The f o l l o w i n g  proccdur-e s l iould be followe'd t o  

n c a s u r e  t h e  d i p  a n g l e  of n u l l  and t h e  f i e l d  s t r e n g t h  of t h e  
h o r i z o n t a l  component of t h e  VLF f i e l d .  

I n i t i a l  F i e l d  S t r e n g t h  Adjus tmcnt  m -  

A d j u s t  t h e  g a i n  c o n t r o l  t o  p r o v i d e  a s u l t a l i l e  r e l a t i v e  

f i e l d  s t r e n g t h  measurement ,' a s  f o l l o w s :  - 



meter .  - -  
3 .  Hold t he  rece iver  i n  t h i s  f i e l d  s t r e n g t h  

n u l l  p o s i t i o n  and  r e a d  the i n c l i n o m e t e r  I n  d e g r e e s .  Record 
t h i s  d i p  a n g l e  o f  n u l ’ l  a l o h g  w i t h  s i g n  c+ o r  -). 

c *  \ 

ai 

H o r i z o n t a l  F i e l d  S t r e n g t h  Measurement P r o c e d u r e  
1, 

2 .  
3 .  R o t a t e  r ece ive r  90°  i n  t h e  h o r i z o n t a l  p l a n e .  

4 .  D e p r e s s  damp push  b u t t o n  s w i t c h  and o b s e r v e  
f i e l d  s t r e n g t h  meter r e a d i n g  f o r  s u f f i c i e n t  t ime  t o  o b t a i n  

F S  
an  ave rage  F.S, m e t e r  r e a d i n g .  (dep res sed  damp. s w i t c h  slows 
n e e d l e  a c t i o n  and r e d u c e s  meter r e a d i n g  by h a l f .  

\;ill normal ly  r a n g e  a r o u n d  5 0 ) .  

R e t u r n  r e c e i i r e r  t o  t h e  h o r i z o n t a l  p o s i t i o n .  

R e e s t a b l i s h  n u l l  b e a r i n g  i n  h o r i z o n t a l  p l a n e .  

F.5. 

The r e a d i n g  

-_ 
5 .  Record F.S. r e a d i n g .  

( a )  1)old r c c c i v c r  i n  h o r i z o n t a l  p o s i t i o n  ( i ~ c t c r  

f a c e s  h o r i z o n t a l )  ; ~ n t l  r o t a t c  i n  a h o r i z o n t a l  p I ; ~ n c  ~ i n t i l  n 

null i s  j n d i c 3 t c . d  o n  t h e  F . S .  ~ n c t c r ;  r o t a t c  9 0 ”  i n  l h i s  

h o r i z o n t a l  p l a n e  ( F . S .  meter  r e a d s  maximum) 
(b )  a d j u s ’ t  f a i n  c o n t r o l  s o  t h a t  t h e  F . S .  me te r  

r c a d s  100 
Cc) r e c o r d  g a i n  c o n t r o l  s e t t i n g  (000 t o  9 9 9 ) .  

Close  g u a r d  o v e r  g a i n  c o n t r o l  a n d  do no1 r e a d j u s t  u n l c s s  a 

major f i e l d  s t r e n g t h  O C C U T S .  

The above p r o c e d u r e  s h o u l d  be  c a r r i e d  o u t  
a t  t h e  beginning  of e a c h  d a y ’ s  s u r v e y  and checked d u r i n g  t h e  

day. 

Dip Angle Measurement P r o c e d u r e  

1. H o l d ’ r e c e i v e r . i n  h o r i z o n t a l  p o s i t i o n  and r o t a t e  
T h i s  a l i g n s  i n  t h e  h o r i z o n t a l  p l a n e  u n t i l  a n u l l  is o b s e r v e d .  

r e c e i v e r r i n  t h e  f i e l d  and  t h e  o p e r a t o r  s h o u l d  be  f a c i n g  
s o u t h e r l y -  o r  e a s t e r l y  d e p e n d i n g  on t r a n s m i t t e r  l o c a t i o n ,  

(meter f a c e s  v e r t i c a l )  and  r o t a t e  t h e  rece iver  i n  t h e  v e r t i c a l  
p l a n e  p e r p e n d i c u l a r  to th-e t r a n s m i t t e r  d i r e c t i o n  u n t i l  a 
n u l l  o r  minimum r e a d i n g  is o b s e r v e d  on the f i e l d  s t r e n g t h  

2. B r i n g  r e c e i v e r  UD t o  t h e  v e r t i c a l  pos i t i ’on  

, 



x 

APPENDIX V 

Statement of Expenditures 



Statement of Expenditures 

A. LABOUR: 

G. Belik, M. Sc., 
-9.0 days (July 22 - 30) @ $250./day $2,250. 

R .  Henderson, assistant; 
-9.0 days (July 22  - 30) @ $140./day 1,260. 

$3,510.00 

B.  SUPPORT AIRCRAFT : 

-helicopter transportation; 

C .  TRUCK RENTAL: 

-1915 kms at .35C/km. 

D .  FOOD AND ACCOMMODATION: 

E .  GEOCHEMICAL ANALYSES: 

F.  EOUIPMENT RENTAL: 

3,516.83 

670.25  

450.52 

445.50 

-V.L.F.  E.M. Unit 

G. FREIGHT:  

H .  REPORT PREPARATION: 

90.00  

11.85 

1,400.00 

TOTAL $10,094.95 
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