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SUMMARY

Helicopter-borne electromagnetic and
magnetometer surveys were executed over approximately
“ 15 sqﬁarebmiles in the Nahwitti Lake - Port Hardy area,
'.Bri;ish Columbia., Ten electromagnetic conductors have
"~ been revealed. All the conductors showed association
with a magnetic feature but not a direct correlation.
‘Lacking geological information, only
.general reéommenda£ions for ground follow~up have been

made.
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Pl

, REPORT ON .
AIRBORNE GEOPHYSICAL SURVEYS
" PORT HARDY AREA, BRITISH COLUMBIA
- ON BEHALF OF
GIANT EXPLORATIONS LTD.

;INTRODUCfION
- From June 27 through July 1, 1969 airborne geophysical surveys
wefe exeéuted on behalf of Giant Explorations Ltd; in the NahwigtiAL;ke
area, néar Port'Hérdy, British Columbia, covering appfoximately 16 square
_miles.(see Plate 1). |
The-airborng survey included electromégnetic and magnétometef
measpreménts.. The former employed a Scintrex HEM-70l electromagnetic
._pnit,and the latter a Scintrex NPM-1 nucléarvresonance, total intensity
 magne;9méter.
Appendix A, éttaéhed, gives full details of the airborne
'.'geophyﬁiCal quipment and thé ancillary quipmént employed, as well as
the treatment of data resulting from these surveys. 1In the case of the
——_present éurveYS a;Hiller SL-4 helicopter, on charter from Haida

Te——

Northwestern Helicopters, was employed as the basic tramsport vehicle.

The elctromagneti; éurvey iIHES\were_ﬁlpwn at a nominal
i/Sfmile‘iine'intérval. Flight navigation and flight path.reéo§ery have
v»been.based_upon'photomosaics on the scale of'approxihately 1" = 1320 feet.

The magneﬁoheter sensor and the EM "bird" were flown |
‘separately behind thé helicopter, the former 50' below the helicopper

and the latter 100! below the helicopter.

]
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The purpose of the present program was to map the’
distribution of the subsurface conductors in the survey area. In the

'survey area the targets of economic interest are metallic sulphide bodies.

The électromagnetic'data4provid¢ the basic information realting to the

possible presence of such bodies. The purpose of the magnetometer survey

' resultsvis-primafily one of correlation with the electromagnetic

. conductors.

'PRESENTATIQN OF DATA

—_— . :
The results of the geophysical surveys are presented on

~Plates 1, 2, 3 and 4, on the scale of 1" = 13207, ~Some topographic

features and flight lines are shown on the plates. Plate 1 éhows the
magnetic contours. The contours are:;at an interval of 100 gammas. or

less, according to magneﬁic relief, Plate 2 shows the electromagnetic
results, }ConAuctor half-&idths and peak locations are shown, coded as

described in Appéndix MAYM, The in-phase amplitude, in-phase of out-of-

"phase ratio and magnetic. correlation (if any) are indicated for each

" conductor intersection. Plate 4 shows an interpretation of geological

structure on the basis of the magnetic results.
’_‘The EM and magnetometer data are presented together with

altimeter and fiducial recording on a dual trace Moseley recorder. In

“order to record three traces on the dual trace recorder in-phase and

out-bfrphasg utilize the same pen by alternately displaying one trace,
then shifting 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.distingﬁish.between the traces.

P
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The original geophysical traces are on the following

scales:

EM ' 1" = 100 parts per million
MAGNETOMETER 1" = 100 gammas with automatic steps of 500 gammas. .

The magnetic base level is 57,000 gammas.

DISCUSSION OF RESULTS -

The electromagnétic responses df/interest obtained during the
'gurrent sﬁfvey are listed in Table_l. They are mainly of low amélitude
and medium to low conductivity.

Coﬁductors have been connected between fligh; lines where
‘thiS'appearedIIOgicgl. All the conductors lie between two magnetic
peaks which are continuous across the flight area but the conductors
themselves show no magnetic character of their own. This linear magnetic
feature has beeﬁ_interpréted to reflect a possible fault zone and the

;conductors are coincident with this feature. The conductors in the
north central partvof the survey area are coincidént with thke junction
of tquéossible fault traces, and as sqcthrovide an interesting area
for further study.

As a first app;oximation the selection of targets from the
two targe;'areas~coﬁld be based upon conauctivity, category, magnetic
corfelation, étc. and weighted by all geoloéical informatién directly-

. available to Giant Exploration Limited..

To examiﬁe'selecﬁed'targets'on the ground and to deterﬁine

their érecisé lbcation;’a comﬁination of‘surveyg on sﬁall grids,

'pdssibly comprising geo1ogica1, geochemical,_electrbmagnetic and
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magnetometer investigation is recommended.

Vancouver, B.C,

‘September 23, 1969:~.' B

- Respectfully submitted,

SEIGEL ASSOCIATES LIMITED

John P, Steele, B.Sc.
hysicist

Richard 0. Crosby, B.Sc., .
Geophysicist -

—

00t

.Eng.
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DOMINION OF CANADA: 1

PROVINCE OF BRITISH COLUMBIA,

I,

of

In the Matter of geophy

To Wirt: ]

E.M, Flett for Seigel Associates Limited

750 = 890 West Pender Street, Vancouver

sical survey on behalf of

Giant Explorations Limited

in the Province of British Columbia, do solemnly declare that helicopter-borne electromagnetic and
magnetometer surveys have been executed on some claims in the Port Hardy area,

British Columbia between June 27 to July 1, 1969.

(1) WVages:

(2)

(3)
(4)
(s)

(6)

The following expenses were incurred:

J. Steele 5 days @ $50.00/day $250,00
T. Szanto 5 days @ $35.00/day 175.00
R. Gipbons 5 days @ $27.50/day 137.50 :
$ 562.50
Transportation & shipping to the job 1,246,456
Transportation on the job - helicopter 2,712.50
Food & Living Expenses 479.38
Use of geophysical equipment
S5 days @ $175.00/day 875.00

Paid to Seigel Associates Limited

to cover geophysicist's supervisionm,
calculating, plotting and fairdrawing
data and preparation of final reports.

_1,662.50

$7,538.34

And [ make this solemn declaration conscientiously believing it to be true, and knowing that it is of

the same force and effect as if made under oath and by virtue of the “ Canada Evidence Act.”

of

Province of British Columbia; this 21

day of

Declared before me at the City ]

Vancouver , in the } { V4| W -

January, 1970 , AD.

s

A Commissior‘fe{ for taking Affidavits within British Columbia ot
A Notary Public in and for the Province of British Columbia.

Sub-mining Recorder
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.. Statutory Declaration

(CANADA EVIDENCE ACT)
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A © 0039

“LA - 0068

A 0145

A 0162

a . 0229

A 0239

 3 | -

B 1109

B 1241

B 1333

B 1465

TABLE ONE.

. g MAGNETIC .
ELECTRICAL CHARACTER CHARACTER

Category 1 Poor Conductor No

o 1 Poor Conductor - No

" 2 Poor Conductor No

" 2 pror Coﬂductor No

" 2 Poor Conductor No

n 2 Poor Conductor - No

CONDUCTING ZONE No

n 1 Med./Poor Cond. | No

n 1 Poor Conductor No

n "1 Good Conductor - No

" 1 Poor Conductor No

@



APPENDIX 'Al

DESCRIPTION OF AIRBORNE SYSTEMS . ¢, - . tlwli

| ELECTROMAGNETIC SYSTEM - SCINTREX HEM-701

. alternating.magnetic field at the receiver coil are observed and these changes
"are converted into two components, one whose phase is the same as that of

" the transmitted signal (the "In-Phase'' component).and the other whose phase ' :
is 90° apart (the ""Out-of-Phase' component), These changes are expressed in .
. " terms of the normal undistorted primary field. They are so sma.ll as to be "
expressed usually in parts-per- mllllon or p. p. m.

Equipment -

, . The Scmtrex HEM- 701 is a solid state, fixed- conﬁguratmn, v
g electromagnetlc system especially designed for helicopter transport. It
. ‘consists of two coaxial coils, one’ serving as transmitter and the other as
_receiver, which are mounted, 30 ft. apart, in a rigid "bird'" with their axes
' ~.horizontal and in the direction of flight. The bird is towed approximately 100 ft,
. below the helicopter, by means of a suitable cable which also carried electrlcalj
- signals and power to and from the bird. ' '

The system operates at 1600 Hertz. -Changes-in the

The In-Phase and Out,-of-Phase variations are presented in e

during each flight the scale sensitivity is checked by means of ca.hbratxon

~ signals, usually 100 p.p.m. on each trace.

The reference or “zero” level for each EM trace is an

- graphic time-shared form on a single channel of a graphic recorder. The full
. scale chart W1dth employed is commonly 1000 p.p.m., although in areas of 4
low geologic noise levels 500 p. p. m. may be employed. At one or more pomts

i arbitrary one and is obtained empirically from the reglonal level of each trace, ..

These levels may drift slowly during a flight because of temperature changes | .

- affecting the bird dimensions. These drifts are very. gradual and are rea.d11y

dis z.mduxshable from much quicker; local changes due to conductors of a

geologic origin. S1rn11ar1y, severe turbulence effects sometimes introduce *° ..

| low-order, primarily in-phase disturbances which are of such short perlod
- that they may also readlly be dtstmguxshed from the effects of geologtc 2
,'conductors. S : :

e R Man made’ dlsturbances are often to be seen, 1nclud1ng
power lmes, _ ptpe lmes, metal fences, rallways, etc“ . Theé former are

"\1




-2

generally recogniZable as such because they usually show through as cyclic

| noise of irregular shape and phase relationship. Non-energized, grounded

“power lines (e..g. 3 phase systems) may also give rise to proper conductor
indications, however. Such indications, as well as those from pipe lines and
metal fences, etc. are usually of short duration and can be distinguished from
' proper. .geologic sources except for very narrow, near-surface lenses. In
~some instances ground investigation may be necessary in order to resolve the

: . .amblgulty of possible source. Whereas the airborne geophysical crew attempts‘

..to note visible man-made conductors of the above types, the ground moves by
8o rapldly at the low flight elevation employed that 100% recognition of such
sources cannot be expected from the air.

g , The no'rmal terrain clearance of the bird is 100 ft. - 200 ft,

. depending on the surface topography and tree cover, etc., with the helicopter
~100 ft. above. The established useful depth of detection of the system for ’

" moderate-to- large conducting bodies is about 350 ft. sub-bird under cond1t1.ons
'A of low extraneous geologic noise, i.e. where the general level of conductivity of
‘the overburden and rock types of the area is low. The useful depth of detectton
"of the system is therefore between 150 ft, and 250 ft. beneath the ground

- surface under these conditions. : o .

Interpretation of Results

The EM records are mterpreted to determine the presence s ,
of conductmg bodies ‘and to obtain some information relating to their character. .
The intervalometer time marks (see below) are synchroznzed with the
'positioning camera film strip (also see below) and thereby permit the relating -
of the conductors with approprlate ground locations. The altimeter data
A (see below) indicate, for each conductor, what the terrain clearance was at the '
ttme of detectlon. -

A plan i{s prepared, either using a subdued photo-mosaic.
. ("grayflex") or an overlay from a mosaic or topographic plan as base, -
'The flight path of each survey line is obtained by means of 'tie points'’,. Wh‘LCh 4
are features on the mosaic or topographxc plan which are also recognizable 1'-1 '
_on the p081t1on1ng camera ﬁlm‘ The flight pathpls interpolated between '
these tte pomtso S ' o ' T ' '

" For each condnctor the following quantities are measured.

and recorded, -.

a) Halr w1dth This is the distance between the pomts

e -of half the maxunum conductor disturbance. For a very .
' thin, steeply dipping body or pipe line, etc., the half

" width will be about 1.6 times its depth below the bird.

...+ If the bixd is at a mean conductor clearance of 150 ft..

' the half width would be about 250 ft. Larger half w1dths
" ‘reflect either more deeply buried or, more likely, ‘- .

)




. thicker conductors.

5 - Flat-lying conductors (e.g. overburden) characterlstmally
Lo - give large half widths.,

.- The conductor half width is indicated on the plan by'an '
- open bar symbol along the flight line. In the event of

. “very narrow conductors only the peak location may be
“. shown (see below). :

' ‘Peak Location. The i_n—,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

peak, in which event all major peaks are shown.” If &

multiple conductor zones there may be more than one

conductor is of short half width there may be no room

. for a half width bar and only the peak circle will be shown.
- -A conductor which is likely man-made will be indicated
..by an X rather than by a circle.

.In-Phase and Qut-of-FPhase Amplitudes. These amplitudes
" are scaled from the EM traces and noted in parts per
‘.millions, On the flight plan, opposite-each peak location
(circle) will be given the peak in-phase amplitude and '
the ratio of peak in- phase to peak out-of- phase response
. (see below)

..".Conductor Coding.- Conductor intersections are graded'
- in electrical categories 1, 2 and 3, based on the in-phase
- amplitude but taking into account the terrain clearance, .~
. For tabular bodies such as sheet-like ore deposits,

" strata bound conductors and overburden, their response
'rl drops off almost in accordance with the inverse cube
;'f-.power of the elevation. Assuming an average 50 ft, of
overburden, a category 1l conductor has a peak in- phase
* response equivalent to 350 p. p.m. .or over at 100 ft, '
'-"_bi‘rd terrain clearance, A category 2 conductor h'as'a"g,."'-
" peak in-phase response.under similar conditions of

" between 100 p.p.m. and 350 p.p.m. A category 3
‘“"conductor has an equwalent peak in- phase response of

less than 100 p. p.m.

'-'.The' respective peak circles are shaded to reflect their
- electrical category, with category 1 fully shaded,
! category 2 half shaded and category 3 unshaded.

_ "..f'For ea’ch conductor peak ‘the ratio of peak in-phase to
;. peak.out-of-phase amplitude is calculated and plotted on-




~ conductors, the ratio'is a diagnostic feature.
areas, however, there is an overlap of conductivity _
- ranges and then the ratio cannot be too rigidly relied upon.

4

the plan. This ratio is indicative of a conductivity-size -
factor for the conductor. Large, high conducting _
‘bodies such as massive sulphides or graphite and sea- '
water, etc., generally have ratios of 3 or over. ”
Moderate conductivity-size bodies will have ratios
between 1 and 3.

Poor conductivity bodies (e. g. rnost

_overburden and some .sulphide and graphitic zones) will

have ratios of less than 1. In areas where there is a
clear differentiation in conductivity between the targets
. of potential economic interest and other possible

In some

" Where magnetic data is available, preferably from a

" coincident.recording magnetometer, any correlating

I circle.
- magnetic is more likely to be a sulphide body than one . .

©. magnetic aétivity will-be noted for the pertinent conductor

peak. A conductor peak ‘with apparently direct magnetic
correlation will be indicated by a double concentric
Although a conducting body which is apprec1ab1y

" :.which is non-magnetic, there are many very important =

base metal ore bodies which are quite non-magnetic. .

-z

‘ .Ex’a.mples';o":.f_qo'n.dpctio.'.r_ eqding_:'a?e given below. e

half width . S -

' s T .‘Category-oney;no magnetic correldtion.-
~380/2.2 ratio.. b i et Dot e

| :-peak'location’

in-phase amplitude p. Pyrma.

)

LSy,
p

ratlo :
Category two, magnetm correlatw.on._"»

, magnetlc amphtude cee ]

- -{@) 3
180/0 7/50
m phas amphtude
P.PeMm..

. Category three, no magnetic correlation.

)

Probebly man-made conductor. - -

S




light weight, solid state unit, especially designed for usce in a hel

unreliable.

MAGNETOMETER - SCINTREX NPM-1

The Scintrex NPM-1 nuclear resonance airborne
magnetometer is based on a Newmont modification of a Varian Associates

‘magnetometer and is produced under license to both companies. It is a very

N

icopter or

light fixed-wing aircraft where weight is an important consideration.

Its cycle period is 1.1 seconds. Iach cycle it racasures

" the total intensity of the earth's nagnctlc ficld and this guantity, in garmmas,

is recorded, in analogue form, on a suitable graphic recorder. The full scale

‘sensitivity is usually 1000 garhmas and the recorder automatically steps each

500 gammas. -In very active areas a full scale sensitivity of 5000 gammas with
steps of 2,500 gammas may be employed. Only the magnetic variations are

.actually recorded although the absolute base level may be establ shed from the

NPM- l as well

The magnetic sensmo ‘head may- be on a cahle as much as
100 .Lt below the aircraft or, in some installations, rmay be rigi aly attached

' to the’ axrcraf» on a suxtable boom.

The intrinsic noise level of each reading is about 5 gammas.

Where it is intended to contour the NPM-1 information it is

-customary to fly tie lines across the survey grid. A fixed magnetic field

monitor is often used as well, on the ground, primarily to indicate periods of
magnetic storms durmg which the aeromagnetic data should be conmae* ed as

The aeromagnetic data may be contoured if desired, using
a contour interval of 25 gammas or up, depending on the amount of magnetic
relief.  Alternatively they may be used simply for purposes of correlation
with simultaneously obtalned electromagnetic data to deuerxnme which conductor

‘zones are appreciably magnetic.

J

—
~
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ANCILLARY EQUIPMENT

1, Altimeter

A Bonzer, 1gh frequency solid state ramoalhmctcr is
clnpioycd to contlnuously indicate the mean terrain clearance of the helicopter
or other transportlng_au'craru. The altimeter is installed in the aircraft:
(unless otherwise indicated) so that the elevation of the sensing birds (electro-
magnetic or magnetic) will be less by the usual vertical displacement of these |

“birds below the aircraft. - _ : :

The output of the Bonzer may be expressed in analogue form
on a suitable graphic recorder, or may be, for convenience, converted to a

semi-digital form on a recorder side pen. In the latter event the altimeter

record is a series of spaced pulses whose separatxon is provoruonal to the

-mean terram clearance.

2, _Posi‘cioning Camera

A Vinten Mark 3 16 mm positioning camera is cfnyloyed '

. with a wide angle lens. Photographs of the ground are taken with sufficient
frequency to give a complete record of the flight path of the aircraft or
~helicopter... The frequency of exposure is controlled by the intervalometer

referred to below. ’

3. Intervalometer

A Scintrex JA -2 intervalometer provides regularly spaced

timing pulses wihich drive the positioning camera exposure mmechanism and

produces synchronous “fiducial marks' on the side pen of the geophysical
graphic recorde; or recorders, Because of the synchronization of the
deophysmai traces and the positioning camera it is then possikble to relate the
geophysical events of interest to their proper ground location. The timing
pulse frequency may be adjusted in'accordance with the ground apeed of the

' arrcraft so that an adequate rhghu path record is obtained.,
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AIRCRAFT TERRAIN CLEARANCE 500’
FLIGHT LINE SPACING 600
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