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SUMMARY 

Helicopter-borne electromagnetic and 

magnetometer surveys were executed over approximately 

30 square miles in the Anyox area, B r i t i s h Columbia. 

One hundred and twenty-three conductors have been 

revealed. 

Recommendations for ground follow up 

have been made. 



p 1 

REPORT ON 
AIRBORNE GEOPHYSICAL SURVEYS 
ANYOX AREA, BRITISH COLUMBIA 

ON BEHALF OF 
ARCADIA EXPLORATIONS LIMITED 

INTRODUCTION 

On June 14 through 30, 1969 airborne geophysical 

surveys were executed on behalf of Arcadia Explorations Limited 

in the Anyox area, B r i t i s h Columbia covering approximately 30 

square miles (see Plate 1). 

The airborne survey included electromagnetic and 

magnetometer measurements. The former employed* a Scintrex 

HEM-701 electromagnetic unit and the latter a Scintrex NPK-1 

nuclear resonance, tot a l intensity magnetometer. 

Appendix l!A!f, attached, gives f u l l details of the 

airborne geophysical equipment and the ancillary equipment 

employed, as well as the treatment of data resulting from these 

surveys. A H i l l e r SL-4 helicopter, on charter from Haida Northwestern 

Helicopters, was employed as the basic transport vehicle. 

The electromagnetic survey lines were flown at a 

nominal 1/8 mile line interval. Flight navigation and f l i g h t 

path recovery have been based upon a topographic map of the 

area on the scale of approximately 1" - 1320 feet. 

The magnetometer sensor and the EM "bird" were 

flown separately behind the helicopter, the former 501 below 

the helicopter and the latter 1001 below the helicopter. 



The purpose of the present programme was to map the 

distribution of the subsurface conductors in the survey area. 

In the survey area the targets of economic interest are massive 

metallic sulphides. os?c/ c//'z55&M//?cr 

The electromagnetic data provide the basic information 

relating to the possible presence of such bodies. The purpose of 

the magnetometer survey is primarily one of correlation with the 

electromagnetic conductors and secondarily to infer geological 

structure. 

The total magnetic f i e l d in the survey area measures 

approximately 57,150 gammas. The inclination of the total f i e l d 

is approximately 74° and the declination i s 23° east of geographic 

north. 

PRESENTATION OF DATA 

The results of the geophysical surveys are presented on 

Plates 1, 2, and 3 on the scale of l l ! = 1320 feet. Some topographic 

features and f l i g h t lines are shown on the plates. Plate 1 shows 

the magnetic contours. The contours are at an interval of 100 

gammas or less, according to magnetic r e l i e f . Plate 2 shows the 

electromagnetic results, contour half-widths and peak locations are 

shown, coded as described in Appendix ."A". The in-phase amplitude, 

in-phase to out-of-phase rat i o and magnetic correlation ( i f any) 

are indicated for each conductor intersection. 

The EM and magnetometer data are presented together with 

altimeter and f i d u c i a l recording on a dual trace Moseley recorder. 



In order to record three traces on the dual trace recorder, the 

in-phase and the out-of-phase u t i l i z e the same pen by alternately 

displaying one trace, then s h i f t i n g the mean recording level and 

recording the other trace. The in-phase trace is displayed for a 

period twice that of the out-of-phase to distinguish between the 

traces. 

The original geophysical traces are on the following 

scales: 

EM 1" = 100 parts per mi l l i o n 

MAGNETOMETER 1" = 100 gammas with automatic stops of 500 
gammas. The magnetic base level i s gammas. 

DISCUSSION OF RESULTS 

A tota l of 123 electromagnetic anomalies were recorded 

on the survey. A few are coincident with known mineralized areas, 

many occur in areas reported to be underlain by argillaceous sediments 

and others are located within the greenstone areas. 

Those anomalies occurring over known mineralized areas 

are dominated by the intense electromagnetic and magnetic anomalies 

recorded over the main pi t of the Hidden Creek deposit. This ore 

body is reported to have furnished approximately 22 million tons of 

equivalent 1 1/2 per cent copper. Line 22 was flown directly over 

the pit and recorded on^800 gamm^magnetic anomaly flanked by two 

electromagnetic anomalies measuring ll8 0 'p^^ml'"and 95"p".p.ml in-phase 

component. In-phase/out-of-phase ratios measured 2.4 and 2.3 

respectively. Other lines adjacent to the p i t recorded electromagnetic 
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anomalies with in-phase amplitudes ranging between 267 p.p.m. on 

Line 20 to 103 p.p.m. on Line 23. The total anomalous area 

measured 1 1/2 miles by 2 miles. 

Other mineralized areas were over flown and the 

anomalies recorded were as follows: 

In-Phase In-Phase Mag. 
Mineralized Zone Amp, (p.p.m. ) Out-of-Phase Correlation 

Eden 10 1.0 QNo^ 

Pit No. 6 |j33 | 0.8 120 F 

The most intense anomalies recorded on the survey are 

those associated with the Hidden Creek deposit, however many, as 

shown in Table I, exhibit favourable e l e c t r i c a l and magnetic 

characteristics. 

CONCLUSIONS AND RECOMMENDATIONS 

While interpretation of airborne geophysical data is 

subjective and somewhat tenuous at best, certain general statements 

can be made about the electromagnetic anomalies recorded on this 

survey. 

The most intense and economically favourable anomalies 

are those recorded in the v i c i n i t y of the greenstone-argillite 

contact located generally in the eastern and southern portions of 

the survey area. Consequently i t i s suggested that these anomalies 

should be treated as prime targets for ground follow up. The 

remainder of the anomalies can be c l a s s i f i e d as to their geologic 

locations. 
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Second p r i o r i t y should be given to those electromagnetic 

anomalies recorded in areas underlain by greenstone and having either 

coincident or flanking magnetic anomalies. The next p r i o r i t y would 

be those anomalies recorded over the greenstone areas and having no 

magnetic correlation. Lowest p r i o r i t y should be assigned to those 

anomalies recorded in areas underlain by a r g i l l i t e , f i r s t , to those ^ 

with magnetic correlating features and f i n a l l y those with no 

correlating magnetic feature. 

While i t is assumed that the majority of the electromag

netic conductors in the a r g i l l i t e areas, are due to carbonaceous 

material, other causes could prove to be sources of the anomalies. 

A thin cover of a r g i l l i t e would allow conductors in the underlying 

greenstone to be recorded. Another possible source of such 

conductors could be dikes known to exist in the survey area. 

It i s recommended that each of the conductors be considered 

as a possible source of economic mineralization and that each be 

covered by ground magnetic and electromagnetic surveys. The pr i o r i t y 

for anomaly ground follow up should be as mentioned previously. 

D r i l l i n g of the anomalies w i l l be predicated on the results of the 

ground geophysical surveys. 

Respectfully yours, 

SET GEL) ASSOCIATES LIMITED 



TABLE ONE 

PEAK IN--PHASE IP/OP MAGNETIC CATEGORY AND 
LINE FIDUCIAL AMP. (p.p.m.) RATIO CHARACTER ELECTRICAL CHARACTER 

2 137 15 1.5 2 - Moderate Ratio 

3 368 10 2.0 2 - Good Ratio 

348 22 0.8 3 - Poor Ratio 

5 608 17 1.4 3 - Moderate Ratio 

6 699 28 0.9 1 - Moderate Ratio 

745 14 l.q 3 - Moderate Ratio 

7 950 28 0.8 1 - Poor Ratio 

919 10 0.6 3 - Poor Ratio 

8 • 110 10 0.8 3 - Poor Ratio 

158 23 2.9 2 - Good Ratio 

9 367 62 0.6 2 - Poor Ratio 

362 14 1.0 3 - Moderate Ratio 

241 28 4.0 2 - Good Ratio 

10 22 •10 0.6 2 - Poor Ratio 

40 23 0.8 2 - Poor Ratio 

67 20 1.1 2 - Moderate Ratio 

11 394 23 2.9 2 - Good Ratio 

378 30 1.7 2 - Moderate Ratio 

368 20 1.0 2 - Moderate Ratio 

12 495 22 0.9 2 - Poor Ratio 

506 19 0.6 2 - Poor Ratio 

546 11 1.4 3 - Moderate Ratio 

558 14 1.6 2 - Moderate Ratio 

636 10 0.5 3 Modera 

1 r 

te Ratio 

J1 
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PEAK IN-PHASE IP/OP 
LINE FIDUCIAL AMP, (p.p.m.) RATIO 

13 821 22 0.7 

803 13 0.3 

781 20 1.0 

774 10 0.6 

752 8 0.5 

14 906 20 0.6 

929 30 0.7 

933 24 0.5 

941 20 0.5 

15 1262 8 - 0.6 

1228 8 0.4 

1193 38 0.7 

1180 9 1.0 

16 1359 26 0.7 

1372 42 0.7 

17 1712 '11 0.7 

1684 26 1.2 

1643 29 1.1 

1627 12 1.2 

18 1786 22 0.8 

1819 26 0.8 

1829 69 1.4 

19 2067 45 1.0 

2050 40 2.3 

2034 20 1.0 

2015 190 2.0 

MAGNETIC CATEGORY AND 
CHARACTER ELECTRICAL CHARACTER 

2 - Poor Ratio 

3 - Poor Ratio 

2 - Moderate Ratio 

2 - Moderate Ratio 

3 - Poor Ratio 

3 - Poor Ratio 

170 F 2 - Poor Ratio 

120 C 3 - Poor Ratio 

3 - Poor Ratio 

3 - Poor Ratio 

3 - Poor Ratio 

2 - Poor Ratio 

3 - Poor Ratio 

2 - Poor Ratio 

2 - Poor Ratio 

4 - Poor Ratio 

2 - Moderate Ratio 

1 - Moderate Ratio 

3 - Moderate Ratio 

2 - Poor Ratio 

2 - Poor Ratio 

1 - Moderate Ratio 

2 - Moderate Ratio 

2 - Good Ratio 

2 - Moderate Ratio 

370 C 1 - Good Ratio 
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LINE 
PEAK 

FIDUCIAL 
IN-PHASE 

AMP. (p.p.m.) 
IP/OP 
RATIO 

MAGNETIC 
CHARACTER 

CATEGORY AND 
ELECTRICAL CHARACTER 

20 2146 283 3.6 1 - Good Ratio 

2176 18 0.9 2 - Moderate Ratio 

2189 26 0.7 2 - Poor Ratio 

2204 33 0.8 1 - Poor Ratio 

2211 287 3.8 370 C 1 - Good Ratio 

2450 162 1.5 1 - Moderate Ratio 

2435 57 5.2 300 C 2 - Good Ratio 

2410 35 0.4 3 - Poor Ratio 

2383 238 2.9 400 C 1 - Good Ratio 

22 2479 458 1.9 1 - Good Ratio 

2511 53 0.6 2 - Poor Ratio 

2534 180 2.4 800 F 1 - Good Ratio 

2550 95 2.4 1 - Good Ratio 

23 2744 70 0.7 2 - Poor Ratio 

2707 103 5.1 300 C 1 - Good Ratio 

2696 *26 1.1 2 - Moderate Ratio 

2674 30 0.6 180 F- 2 - Poor Ratio 

24 2804 27 0.6 2 - Poor Ratio 

2830 19 0.7 3 - Poor Ratio 

2889 30 0.7 300 F 2 - Poor Ratio 

2914 40 1.5 1 - Moderate Ratio 

25 3026 18 0.4 3 - Poor Ratio 

- 3004 22 0.8 2 - Poor Ratio 

2974 17 0.5 2 - Poor Ratio 

2954 90 1.2 200 F 1 - Moderate Ratio 

rr U 



V 

LINE 
PEAK 

FIDUCIAL 
IN-PHAW 

AMP. (p.p.m. ) 
IP/OP 
RATIO 

MAGNETIC 
CHARACTER 

CATEGORY AND 
ELECTRICAL CHARACTER 

26 3116 73 0.9 1 - Poor Ratio 

3129 27 1.0 2 - Moderate Ratio 

3140 23 1.5 2 - Moderate Ratio 

3149 50 0.8 1 - Poor Ratio 

3159 40 1.0 - Moderate Ratio 

3174 78 2.7 1 - Good Ratio 

3190 72 1.0 200 C 1 - Moderate Ratio 

27 3280 67 0.7 1 - Poor Ratio 

3269 22 0.7 2 - Poor Ratio 

3224 25 0.8 . 180 C 2 - Poor Ratio 

28 3355 28 0.5 3 - Poor Ratio 

3364 25 1.2 2 - Moderate Ratio 

3372 20 0.5 2 - Poor Ratio 

3380 24 0.9 2 - Poor Ratio 

3394 ,45 0.8 40 C 1 - Poor Ratio 

3420 15 0.6 80. C 2 - Poor Ratio 

3442 17 1.0 2 - Moderate Ratio 

29 3560 76 1.1 1 - Moderate Ratio 

3538 24 0.8 2 - Moderate Ratio 

3494 67 1.0 1 -^Moderate Ratio 

30 3624 75 0.7 1 - Poor Ratio 

3637 56 1.1 1 - Moderate Ratio 

3644 70 0.6 1 - Poor Ratio 

3649 55 0.8 1 - Poor Ratio 

3667 20 0.9 2 - Poor Ratio 

rr JJ 
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-

PEAK IN-PHASE IP/OP MAGNETIC CATEGORY AND 
LINE FIDUCIAL AMP. (p.p.m.) RATIO CHARACTER ELECTRICAL CHARACTER 

3684 15 1.4 2 - Moderate Ratio 

3708 27 0.7 1 - Poor Ratio 

3730 75 1.1 1 - Moderate Ratio 

31 3874 30 0.8 2 - Poor Ratio 

3861 28 1.0 2 - Moderate Ratio 

3855 33 0.8 1 - Poor Ratio 

3842 41 0.6 2 - Poor Ratio 

3827 25 0.8 90 F 2 - Poor Ratio 

3814 29 2.2 90 F . 1 - Good Ratio 

3804 18 0.6 2 - Poor Ratio 

3793 52 1.3 1 - Good Ratio 

32 3914 26 0.7 2 - Poor Ratio 

3946 36 2.0 2 - Good Ratio 

3971 '45 1.3 1' - Moderate Ratio 

3991 18 0.9 2 - Poor Ratio 

4006 21 2.1 2 - Good Ratio 

33 4084 20 1.1 2 - Moderate Ratio 

4070 20 1.3 1 - Moderate Ratio 

34 4228 24 1.0 20 C 2 - Moderate Ratio 

36 4706 13 0.5 140 C 3 - Poor Ratio 

37 4864 17 1.0 3 - Poor Ratio 

40 5128 10 1.0 3 - Poor Ratio 

rr JJ 



A P P E N D I X »A 1 '' :'''••'' •"'/.' ' '••/.'/•'': 

D E S C R I P T I O N O F A I R B O R N E S Y S T E M S ' ^ ^ \ . ^ 

. E L E C T R O M A G N E T I C S Y S T E M - S C I N T R E X H E M - 7 0 1 :.' . . • / ; \ . .V;'r 

E q u i p m e n t - • 

• T h e S c i n t r e x H E M - 7 0 1 is a s o l i d state, f ixed-conf igurat ion, ;v . 
•. e l ec tromagnet i c s y s t e m e s p e c i a l l y des igned for he l i copter t r a n s p o r t . It 
• 'consists of two c o a x i a l c o i l s , one s e r v i n g as t r a n s m i t t e r and the other as 
. . r e c e i v e r , wh ich a r e mounted , 30 ft. apar t , i n a r i g i d " b i r d 1 1 with the ir axes 
•. h o r i z o n t a l and i n the d i r e c t i o n of f l ight . T h e b i r d is towed a p p r o x i m a t e l y 100 f" 

; be low the h e l i c o p t e r , by means of a suitable cable which a l so c a r r i e d e l e c t r i c a l 
• s ignals and power to and f r o m the b i r d . ' 

T h e s y s t e m operates at 1600 H e r t z . Changes - in the 
. a l t ernat ing magnet i c f i e ld at the r e c e i v e r c o i l a r e o b s e r v e d and these changes . 
• a r e conver ted into two components , one whose phase is the same as that of 
' the t r a n s m i t t e d s i g n a l (the "In-Phase 1 1 component) .and the other whose phase 

is 9 0 ° a p a r t (the " O u t - o f - P h a s e " component) . T h e s e changes a r e e x p r e s s e d i n ' 
" t e r m s of the n o r m a l und i s tor ted p r i m a r y f i e l d . T h e y a r e so s m a l l as to be •*.;••• 

e x p r e s s e d u s u a l l y i n p a r t s - p e r - m i l l i o n or p. p . m . 

T h e I n - P h a s e and O u t - o f - P h a s e v a r i a t i o n s a r e presented i n 
graphic t i m e - s h a r e d f o r m on a s ingle channe l of a graphic r e c o r d e r . T h e f u l l * 

. sca le c h a r t width employed is c o m m o n l y 1000 p. p . m . , although in a r e a s of 
low geo log ic .no i se l eve l s 500 p. p . m . m a y be employed . A t one or m o r e points 
d u r i n g each f l ight the sca le sens i t iv i ty is checked by .means of c a l i b r a t i o n 
s igna l s , u s u a l l y 100 p. p . m . on each t r a c e . 

T h e r e f e r e n c e or " z e r o " l e v e l for each E M t r a c e is an 
a r b i t r a r y one and is obtained e m p i r i c a l l y f r o m the r e g i o n a l l e v e l of each t r a c e . 
T h e s e l eve l s m a y dr i f t s lowly d u r i n g a f l ight because of t e m p e r a t u r e changes ; / 

affect ing the b i r d d i m e n s i o n s . T h e s e dr i f t s a r e v e r y g r a d u a l and a r e r e a d i l y / \ 
d i s t inguishable f r o m m u c h quicker.*, l o c a l changes due'to conductors of a 
geo logic o r i g i n . S i m i l a r l y , s e v e r e turbulence effects s o m e t i m e s introduce-" 7 ".y; 
l o w - o r d e r , p r i m a r i l y i n - p h a s e d i s turbances w h i c h a r e of such short per iod . ; ' 
that they m a y a l s o r e a d i l y be d i s t ingu i shed f r o m the effects of geo logic ';'.:-••.> 
c o n d u c t o r s . : \- *; . • ^ ' . l<v\ 

M a n - z n a d e : d i s t u r b a n c e s a r e often.to be seen , i n c l u d i n g ^ ' / . / * 
• power l i n e s , . p ipe l i n e s / m e t a l f ences , r a i l w a y s , , etcv- T h e f o r m e r a r e . 

.• .V;. 
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genera l ly recognizab le as such because they usual ly show through as c y c l i c 
noise of i r r e g u l a r shape and phase re la t i onsh ip . N o n - e n e r g i z e d , grounded 
power l ines ( e .g . 3 phase sys tems) m a y a l so give r i s e to proper conductor 
indicat ions , however . Such ind ica t ions , as w e l l as those f r o m pipe l ines and 
m e t a l fences , etc. a r e usua l ly of short durat ion and can be dis t inguished f r o m 
p r o p e r geologic s o u r c e s except for v e r y n a r r o w , n e a r - s u r f a c e l enses . In 

• some instances ground inves t igat ion m a y be n e c e s s a r y i n o r d e r to r e s o l v e the 
ambigui ty of poss ib le s o u r c e . Whereas the a i r b o r n e geophys ica l crew attempts 
to note v i s i b l e m a n - m a d e conductors of the above types , the ground moves by 
so r a p i d l y at the low flight e levat ion employed that 100% recogn i t ion of such 
s o u r c e s cannot be expected f r o m the a i r . 

• T h e n o r m a l t e r r a i n c l e a r a n c e of the b i r d is 100 ft. - 200 ft, 
. depending on the surface topography and tree c o v e r , etc . , with the he l i copter 
^'100 ft. above . T h e es tab l i shed use fu l depth of detect ion of the s y s t e m for ' 
^ m o d e r a t e - t o - l a r g e conduct ing bodies is about 350 ft. s u b - b i r d under condit ions 
- of low extraneous geologic no i se , l . e. where the g e n e r a l l e v e l of conduct iv i ty o£ 

.. the o v e r b u r d e n and r o c k types of the a r e a is low. T h e use fu l depth of detection* 
v :of the s y s t e m is there fore between 150 ft. and 250 ft* beneath the ground **" .'• 

s u r f a c e under these condi t ions . ; . ** ' 

• Interpretat ion of Resu l t s 1 

T h e E M r e c o r d s a r e in terpre ted to de termine the p r e s e n c e • 
; .of conducting bodies and to obtain some i n f o r m a t i o n re la t ing to their c h a r a c t e r / ' 

T h e i n t e r v a l o m e t e r t i m e m a r k s (see below) a r e s y n c h r o n i z e d with the 
. pos i t ioning c a m e r a f i l m s t r i p (also see below) and thereby p e r m i t the re la t ing ' 
' of the conductors w i th ,appropr ia te ground locat ions . T h e a l t i m e t e r data 
/ ( s e e below) ind ica te , for each con d u c t or , what the t e r r a i n c l e a r a n c e was at the.. 
. t ime, of detect ion . ; 

A p l a n is p r e p a r e d , e i ther us ing a subdued photo -mosa ic -
.• ("grayflex") or a n o v e r l a y f r o m a m o s a i c or topographic p lan as base . -

T h e fl ight path of each s u r v e y l ine is obtained by means of "tie points", w h i c h \ 
a r e features oh the m o s a i c or topographic p l a n which a r e a l so recognizable . /;^;.-

.. on the .pos i t ioning c a m e r a f i l m . T h e f l ight path is interpolated between . .* 
these t ie po in t s . ' . :- :~ 

• U - ! & f t F ° r e a c k conductor the fo l lowing quantities a r e m e a s u r e d . • * 
a n d r e c o r d e d * • 

';V-;W>A: •̂ :>-H • . 
^ width. T h i s is the dis tance between the points 

•••'.'•'•• V>,V. ':of ha l f the m a x i m u m conductor d i s turbance . F o r a v e r y 
: :y v^;>-^ : .thin, s teeply d ipping body or pipe l ine , etc. , the h a l f . 

7.^ iTti-'+i'fi width w i l l be about 1. 6 t imes its depth below the b i r d . 
\ r • \;V' ?' \\C*%tir If the b i r d is at a m e a n conductor c l e a r a n c e of 150 ft. 

• ' V •. \ ^ ' : ^ : ' : ; i ' ha l f width would be about 250 ft. L a r g e r hal f widths' • 
^\'-7:;-v '"''I .Reflect .either m o r e d e e p l y . b u r i e d o f / m o r e l i k e l y , >• .. . 
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. th i cker conductors . 

• F l a t - l y i n g conductors (e .g . overburden) charac ter i se ! 
•give l arge hal f widths. 

• T h e conductor hal f width is indicated on the p lan by an 
• open b a r s y m b o l along the fl ight l ine . In the event of 
' v e r y n a r r o w conductors only the peak locat ion m a y be 

^ V . * . v- •.; shown (see below). 

.^';5y;;-^/)^y^}>' or'^j^^'^), 'Peak L o c a t i o n . T h e in -phase conductor peak location 
shown on the p lan by a c i r c l e i n the appropr ia te locat i 

•V-l'.*'' : ^ v . ^ V ^ ^ - ' f ^ * * ; £ v ; ' ^ . I n the case of b r o a d conductors or c l o s e l y spaced 
^ ^ ^ ^ m u l t i p l e conductor zones there m a y be m o r e than one 

' ^ v ^ ^ V ^ V ' ^ peak, i n which event a l l m a j o r peaks a r e shown.' If a 
^ c o n d u c t o r i s . o f short hal f width there m a y be no roorr 
• i"$7l*;%*^'v ^ ' ^ f ^ ^ • f o r a hal f width b a r and only the peak c i r c l e w i l l be s) 
[*.?K''yfJx\: ^ conductor which is l i k e l y m a n - m a d e w i l l be indicate 
t/Ki^-V/-'^ a n X r a t h e r than by a c i r c l e . 

/ / ^ ^ and O u t - o f - P h a s e A m p l i t u d e s . T h e s e a m p l i 
S ^ ' | ^ ^ ^ ^ ^ ^ v > . a r e s c a l e d f r o m the E M traces and noted in parts per 

O n the f l ight p lan , opposite each peak locati 
v.':V/ : ^ be g iven the peak in -phase ampl i tude and 

:i£r':-^^ ra t io of peak' in -phase to peak out-of -phase respo 
•..'•(see below). 

; , i^ i^^^v^-•^;d) / . .Conductor C o d i n g . Conductor intersect ions a r e grad 
2 and 3, based on the i n - p 

account the t e r r a i n clearanc 
as sheet - l ike ore depos i t s , 

^l.'!/^ s t r a t a bound conductors and o v e r b u r d e n , the ir respo: 
^ ; : v > : ' * . ^ ^ ^ M ^ ^ ^ $ ^ ^ ; d r o p s off a l m o s t i n a c c o r d a n c e with the i n v e r s e cube 

^ ^ • ' y ^ ' ^ v ' Z Z - - p o w e r of the e levat ion . A s s u m i n g an average 50 i t . 

•*V';'> j ' '^v'^0lv^.-^^>fytC pe.ak in -phase response' .under s i m i l a r condit ions of 
and 350 p . p . m . A category 3 

equivalent peak in -phase re sponse 

. / - ^ / - ^ r e s p e c t i v e peak c i r c l e s a r e shaded to re f l ec t th< 
^ : : ^ V ; - ; v . e l e c t r i c a l ca t egory , wi th category 1 fu l ly shaded, 

\ - • v % / ' / ! M y V t ^ > c a t e g o r y 2 ha l f shaded and category 3 unsha4ed. 

• V/ 1 : '/j' . 'For each conductor peak the r a t i o of peak A n - p h a s £ t 
• / > . . / ^ r / . ' ' . ' p ^ a k ; o u t - o f - p h a s e # a m p l i t u d e is . ca lcu la ted and plottec 



the p lan . T h i s rat io is indicat ive of a conduct iv i ty - s i ze ' 
factor, for the conductor . L a r g e , h igh conducting 

, bodies such as m a s s i v e sulphides or graphite and s e a -
/ / / '..\ water , etc. , genera l ly have rat ios of 3 or o v e r . ' # -

... M o d e r a t e c o n d u c t i v i t y - s i z e bodies w i l l have rat ios 
' " ' * ; " between 1 and 3. P o o r conductivity bodies (e .g . mos t 

/ o v e r b u r d e n and some .sulphide and graphi t i c zones) w i l l 
7 have ra t ios of l ess than 1. In areas where there is a 

l7/l'' : • c l e a r d i f ferent iat ion in conductivity between the targets 
v ~ : . o f potent ia l ' economic interest and other poss ib le 
/ 7/ 7:; / / conductors.* the ra t io is a diagnost ic feature . In some 
, ;V/.-'..7'••" V* a r e a s , however , there is an over lap of conduct iv i ty 
; ;/*:•..-,.;... ranges and then the ra t io cannot be too r i g i d l y r e l i e d upo 

•'' • . » > • • . 

• * •*• * * ,\ •"• • 

JHv^-7:^-v '• W h e r e magnet i c data is ava i lab le , p r e f e r a b l y f r o m a 
^ 7 \ / 7 7 : / , c o i n c i d e n t r e c o r d i n g magnetometer , any c o r r e l a t i n g 

m a gne t ic ac t iv i ty w i l l be noted .for the pert inent conducto 
A conductor peak with apparent ly d i r e c t magnet ic 

w i l l be indicated by a double concentr i c 
A l t h o u g h a conducting body which is a p p r e c i a b l y 

: . c i ^ ; ^ is m o r e l ike ly- to be a sulphide body than one 
|."'7v''^ is n o n - m a g n e t i c , there a r e m a n y v e r y important ; / 
• /v>7 ' . : * ' ! ; : * 7 / 7 :/•///'• \ b a s e - m e t a l . o r e bodies w h i c h a r e quite n o n - m a g n e t i c , v r / , / 

• \ / : : . E x a m p l e s ' o f conductor coding a r e g iven below."' / / : ; . 

•=half ; width 7v/v .77i 
* . • • •v-.;v--;-:-:v-/r̂ M.-. 

. 7/•.•.•'/ 77\: /'Category-tegor)r-one| ; no.magnetic c o r r e l a t i o i 
' -/.W ' :*-v?:Vv-; 

'' 'v.;"i'V-'i ^/•'•/;^>: :- W'\ ' ;,y, / 

••peak -location-' in-phase.amplit^de/p« lp^;ra, lV . V-VV--.--'^"-

^ 3 - • '• . ̂  '•;''"/\:;/>-••;!^'/^••/ -'. •• • '•'• .-' ' '.' :}: 

•ratio 
180/o i 7 / 5 0 « ^ _ C a t e g o r y two,-, magnet i c corre lat ion . / . . , 

'•' i n -phase a m p l i t u d e . m a g phase a m p l i t u d e . magnet i c amplitude'• / 
p. p . m . *. - ';• V ^ / / / ^ g a m m a s 7 / . . / 7 

— ^ t::^*^// :v//^' r-*t(*Z**y three,' no magnetic c o r r e l a t i o n . 

Jo/ 

- X . ; / / . : . V . / / ^ \ / : : '•'•••/ /• • P r o b a b l y man-made conductor.• 
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A N C I L L A R Y E Q U I P M E N T 

1. A l t i m e t e r 

A B o n z e r , high frequency so l id state radioal t irneter is 
employed to continuously indicate the m e a n t e r r a i n c l earance of the hel icopter 
or other t ranspor t ing a i r c r a f t . T h e a l t imeter is ins ta l led in the a i r c r a f t 
(unless otherwise indicated) so that the elevation of the sensing b i rds (e lectro
magnet ic or magnetic) w i l l be less by the usua l v e r t i c a l d i sp lacement of these 
b i r d s below the a i r c r a f t . 

T h e output of the B o n z e r may be expres sed in analogue f o r m 
on a suitable graphic r e c o r d e r , or m a y be, for convenience, converted to a . 

. s e m i - d i g i t a l f o r m on a r e c o r d e r s ide pen. In the latter event the. a l t imeter • 
r e c o r d is a s e r i e s of spaced pulses whose separat ion is p r o p o r t i o n a l to the . 
m e a n t e r r a i n c l e a r a n c e . 

2. Pos i t ion ing C a m e r a ',. 

A V i n t e n M a r k 3 16 m m posit ioning c a m e r a is employed 
. with a wide angle l ens . Photographs of the ground a r e taken with sufficient 
frequency to give a complete r e c o r d of the flight path of the a i r c r a f t or 

• he l i copter . T h e frequency of exposure is contro l l ed by the in terva lometer 
r e f e r r e d to below. 

3. Intervalometer . 

A Sc in trex I A - 2 in terva lometer provides r e g u l a r l y spaced 
.'timing pulses which d r i v e the positioning^ c a m e r a exposure m e c h a n i s m and 
produces synchronous "f iducial m a r k s 1 1 on the side pen of the geophys ica l 
graphic r e c o r d e r or r e c o r d e r s . Because of the synchronizat ion of the 
geophys ica l t r a c e s and the pos i t ioning c a m e r a it is then poss ib le to re late the. . 
geophys i ca l events of interest to the ir p r o p e r ground^location. T h e t iming 
pulse frequency m a y be adjusted in a c c o r d a n c e with the ground speed of the ••. 

' a i r c r a f t , s o t h a t a n adequate- f l ight ,path r e c o r d : i s obtained.,' 

A •• \. . . \ , . / V.'/ « i . * • JT 



M A G N E T O M E T E R - S C I N T R E X N P M - 1 

The Sc in trex N P M - 1 nuc lear resonance a i r b o r n e 
magnetometer is based on a Newmont modi f icat ion of a V a r i a n A s s o c i a t e s 
magnetometer and is produced under l i cense to both companies . It is a v e r y # 

l ight weight, so l id state unit , e spec ia l l y designed for use in a he l icopter or 
l ight f ixed-wing a i r c r a f t where weight is an important cons iderat ion . 

Its cyc le p e r i o d is 1. 1 seconds. E a c h cyc le it measures 
the total intensity of the ear th ! s magnet ic f ie ld and this quantity, in g a m m a s , 
is r e c o r d e d , in analogue f o r m , on a suitable graphic r e c o r d e r . The fu l l sca le 
sensi t iv i ty is usua l ly 1000 gammas and the r e c o r d e r automat ica l ly steps each 
500 g a m m a s . In v e r y act ive a r e a s a fu l l sca le ' sens i t iv i ty-of 5000 gammas with 
steps of 2, 500 gammas m a y b e employed . Only the magnet ic var iat ions a r e 

•actually r e c o r d e d although the absolute base l e v e l may .be establ ished from. the 
N P M - 1 as w e l l . 

T h e magnet ic sens ing head m a y be on a cable as m u c h as 
100 ft. below the a i r c r a f t o r , i n s o m e insta l lat ions , m a y b e . r i g i d l y attached 
to the a i r c r a f t on a suitable b o o m . 

T h e i n t r i n s i c noise l e v e l of each reading is about 5 gammas.-

Where it is intended to contour.the N P M - 1 informat ion it is 
• cus tomary to f ly tie l ines a c r o s s the survey g r i d . A f ixed magnet ic f ie ld 
monitor is often used as w e l l , on the ground, p r i m a r i l y to indicate per iods of-

.magnetic s t o r m s dur ing which the aeromagnet i c data should be cons idered as • • 
, unre l i ab le . ' 

T h e aeromagnet i c data m a y be contoured if d e s i r e d , us ing 
a contour i n t e r v a l of 25 g a m m a s or up, depending on the amount of magnet ic 
re l i e f . A l t e r n a t i v e l y they m a y be used s i m p l y for .purposes of c o r r e l a t i o n 
with s imultaneously , obtained e lec tromagnet ic data to .determine which conductor 

.zones a r e a p p r e c i a b l y magnet i c . / 

http://may.be


SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB; Arcadia Mines DATE: June 15, 1969 

AREA: Anyox, B. C. OPERATOR: Tony  

SURVEY TYPE: E.M. & Mag. PILOT: Tom 

SENSITIVITY: 1000 p.p.m. & 1000 V NAVIGATOR_ 
f u l l scale 

f . l i T.O. 15;5Q T.D. 16:00 FLIGHT NO. 

FIDUCIALS TIME LINE 
LINE NO. START END START END LENGTH REMARKS 

Mag. inoperat Lonal, 10 lines done 

Total Time :10 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB: ArraHia H1TU>* DATE: J u n e 1 6 ( 1969 

AREA: A n y n V j R c OPERATOR: Tony 

SURVEY TYPE: E.M. & Mae. PILOT: T o m  

SENSITIVITY: IQQQ P . P . M . & IQQQ NAVIGATOR 
f u l l scale 

f . T.O. T.D. FLIGHT NO.__5 

FIDUCIALS TIME LINE 
LINE NO. START END START END LENGTH REMARKS 

Ferry t d Princ i Rupert 1:15 Equipment Broken 

Total Time 1:15 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB: Arcadia Mines DATE: j u n e 23, 1969 

AREA: Anyox, B. C. OPERATOR: Tony 

SURVEY TYPE: E.M. & Mag. PILOT: Ton  

SENSITIVITY: 1000 p.p.m. & 1000 Y NAVIGATOR 
F u l l Scale 

f . T.O. T.D. FLIGHT NO. 6 

FIDUCIALS TIME LINE 
LINE NO. START END START END LENGTH REMARKS 

1 
Prince Ru Dert 5:18 
Anyox 6:28 1:10 

Anyox 
Prince Ru 

Plieht :o Ferr 7 - Equi^ >ment t< > Pnnrp Rn pprf 
(Bonzer 

[ Total [Time 2-35 
1 

-



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB: Arcadia Mines DATE: June 25. 1969 

AREA: Anyox, B. C. OPERATOR: Tony 

SURVEY TYPE: E.M. & Mag. PILOT: Tom 

SENSITIVITY: 1000 p.p.m. & 1000 Y NAVIGATOR 
F u l l Scale 

f« T.O. T.D. FLIGHT NO. 7 

FIDUCIALS TIME LINE 
LINE NO. START END START END LENGTH REMARKS 

Prince Ruj >ert 1:10 Ferry to Anvox for Resumption 
Anyox of Survey 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB: Arcadia Mines DATE: June 14, 1969 

AREA: Anyox, B. C. OPERATOR: Tony Szanto 

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

SENSITIVITY: 1000 p.p.m. & 1000 Y NAVIGATOR 
F u l l Scale Steps 500 V 

f . T.O. T.D. FLIGHT NO. 1 

FIDUCIALS TIME LINE 
LINE NO. START END START END LENGTH REMARKS 

Smithers 10:50 0:55 
Tp.rracp 11:45 Fprry B i r d 

Terrace 11:55 1 :55 
Prince Rup art 12:55 

Total Time 1:55 

• 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB; Arcadia Mines DATE: j u n e 15, 1969 

AREA: Anyox. B. C. OPERATOR; Tony 

SURVEY TYPE: PILOT: Tom 

SENSITIVITY: IQQQ p.p.m. & 1000 NAVIGATOR 
f u l l scale 

f . T.O. T.D. FLIGHT NO. 2 

FIDUCIALS TIME LINE 
LINE NO. START END START END LENGTH REMARKS 

Prince Rup ert 10:40 Ferry Bird 
Anyox 12:10 

Tot-Al T ime 1 - 30 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB: Arcadia Mines DATE: June 15. 1969 

AREA: Anvox, B. C. 

SURVEY TYPE: E.M. & Mag.  

SENSITIVITY: IQQQ p , p . m . & 1000 Y 

F u l l Scale 
f . T.O. T.D. 

OPERATOR: Tony 

PILOT: Tom 

NAVIGATOR 

FLIGHT NO. 3 
Mag. Base 54K 

LINE NO. 
FIDUCIALS TIME LINE 

LENGTH REMARKS LINE NO. START END START END 
LINE 

LENGTH REMARKS 
+ 22 ) 

IS 1 129 
2N 133 254 
3S 258 383 
4N 387 540 
5S 544 688 
6N 692 827 
7S 831 967 

Tot a 1 Time 1:20 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

J 0 B : Arcadia Mln^s DATE: J u t l f t 2S, 1Q6Q 

AREA: A n y A V n_ r. OPERATOR: T n n v 

SURVEY TYPE: E.M & Mag. PILOT: T n m 

SENSITIVITY: IQQQ p.p.m. & 1000 V NAVIGATOR 
F u l l Scale 

f . 4.0 T.O. 20:20 T.D. 20:52 FLIGHT NO. ft 

Mag. Base 54K 
FIDUCIALS TIME LINE 

LINE NO. START END START END LENGTH REMARKS 

8N 1 222 O.K. 
9S 226 415 fids t aken 418 

Total Time :32 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB; Arcadia Mines DATE: June 26. 1969 

AREA: Anvoyf B. C. 

SURVEY TYPE: E . M . & M a g .  

SENSITIVITY: ] 0 Q Q p , p < m , h ] Q Q Q Y 
F u l l Scale 

f • 5.6 T. 0. H;22 T. D. 11:30 

OPERATOR: Tony 

PILOT: Tom 

NAVIGATOR 

FLIGHT NO. 

Mag Set at 54K 

LINE NO. 
FIDUCIALS TIME LINE 

LENGTH REMARKS LINE NO. START END START END 
LINE 

LENGTH REMARKS 
j 

F l i g h t aba ndoned due to v ery low 



i 

SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB: Arcadia Mines DATE: June 26. 1969 

AREA: Anvox. B. C. 

SURVEY TYPE: E.M. & Mae.  

SENSITIVITY: IQQQ p.p.m. & 1000 V 
F u l l Scale 

f . 5 . 6 T.O. 15;52 T.D. i 7 ; 4 5 

OPERATOR: Tony 

PILOT: Tom 

NAVIGATOR 

FLIGHT NO. i l 
Mag. Set at 54K 

LINE NO. 
FIDUCIALS TIME LINE 

LENGTH REMARKS LINE NO. START END START END 
LINE 

LENGTH REMARKS 

2 ON 2137 2295 BASE LEVE1 -J 

21S 2299 2463 
22N 2467 2622 
23S 2626 2766 
24N 2770 2925 
25S 292Q 3064 
26N 3068 3206 
27S 3210 3324 
28S 3328 3472 
29S 3476 3591 
3 ON 3595 3761 
31S 3765 3884 
32N 3888 4040 
33S 4044 4162 
34N 4166 4308 

Total Time. 

( 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB : Arcadia Mines DATE : June 26, 1969 

AREA: Anvnv, B. C. OPERATOR: Tony 

SURVEY TYPE: E . M . f, M a p . PILOT: Tom 

SENSITIVITY: i nnn r . r . m . K 1000 ̂  NAVIGATOR 
F u l l Scale 

f . 5.6 T.O. 13:52 T.D. 15:30 FLIGHT NO. in 
Mag.Set at 54K 

FIDUCIALS TIME LINE 
LINE NO. START END START END LENGTH REMARKS 

1 ON 1 242 Add 100 
us 246 448 
12N 452 654 • 

13S 658 856 
14N 860 1068 
15S 1072 1277 
16N 1281 1508 
17S 1512 1726 
18N 1729 1921 
19S 1925 2108 Part o ne 
19S 2113 2132 Part t wo Last part re-flown - Loop 

Tota' . Time 1 -38 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB:_ 

AREA: 

Arcadia Mines DATE: June 26. 1969 

Anvox. B. C. 

SURVEY TYPE: E . M j ^ M a p . 

OPE RATO R: Tony 

PILOT: Tom 

i n n n r.P.m. & i n n n SENSITIVITY: 
F u l l Scale 

f . s.6 T.O. 1 8 ; 1 0 T.D. 1 Q ; 1 2 

Y NAVIGATOR 

FLIGHT NO._ 
Mag Base 54k 

_L2_ 

LINE NO. 
FIDUCIALS TIME LINE 

LENGTH REMARKS LINE NO. START END START END 
LINE 

LENGTH REMARKS 

T.L.#2 (S.W.) 4316 4427 
T.L.#1 (N.W.) 4431 4560 

35N 4564 4672 O.K. 
36S 4676 4780 
37N 4784 4874 
38S 4878 4976 
40S 5062 5181 

T.L.#3 (E) 5185 5195 N/A started at wrong s pot t re f l v . 
T.L.#3 (E) 5199 5395 Fids at 541 

[Total ' Time 1:02 



SEIGEL ASSOCIATES LIMITED 

DAILY FLIGHT REPORT 

JOB: Arcadia Mines : DATE: June 27, 1969 

AREA: An vox. B.C. OPERATOR: 

SURVEY TYPE: E.M. & Mag. PILOT: Tom  

SENSITIVITY: IQQQ n.p.m. & 1000 V NAVIGATOR 
F u l l Scale 

f . T.O. T.D. FLIGHT NO. 13 

FIDUCIALS TIME LINE 
LINE NO. S T A R T END S T A R T END L E N G T H R E M A R K S 

Anyox 1:30 
Prince Ru :>ert 

• 








