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22nd July 8
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To: Mre T.Fe Hmdspeth.

Attached is a brief discuszion on the electro-magnetic
technigues, &5 in fixed wing aircrsft {Catelina) and in a helicopter B

(S 55). Tais report hes been prepared as & result of the recent : ;;ﬁ

discussiors in wueenstown on these tecimigues.

. Geologist-in-Charge.




‘go1.  LYELL . EZ.. EXPLORATIONS T

4th July, 8

Tos Mr. G.F. Hudspeth,

Airbo;ge_Geopgxsics - Halicopter and Fixed-Wing

1. The essential differences betweenA.E.M.1 and H.E.M.2 can be
summerised as follows:
A. Both measure the variation in the phasé angle and in the’
magnitude of the secondary field at certain fréQuencieé.
| 7 Acddrding to Adestra Hunting Geophysics Ltd., this phase shift,
| in their electrical system, consists of 3% vaeriation in phﬁse éf
angle‘and 97h variation in the magnitude of the secondary field,
B, H.E.M, resolves.this phase shift into its out-of-phagse and
in-pha#e components, this ensbles an interﬁretar t6 obtain a
better evaluation of the relative conductivity of an anomzlous
zone then in the A.E.M. (i.e. it could distinguish between bodies
of medium and high conductivity, whilst A.E.H. would group these

two together as one).

This p&inciple is basically the same as that in the helicopter-
borne electromagnetic survey carried out by A.H.G. Ltd. during the summer
1956-57.

Graphically these quantities would be represented as:

;Lirborne Electro-lagnetic, Combined Geophysics in fixed-wing aircreft
ag carried out by the &.H.G,‘?ty. Ltd.

2Helicopter Electro-Magnetic. In this instance the Newmont/Aero Service

System,, of the Aero Service Corporation, Philadelphia, U.S.A.
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Pv = Primary Field.

Sv = Secondary Field.

g = A measurement of the phase difference between Pv and Sv,

This is obvicusly directly proportional to quantity "a",
A = A guantity proportional to variation in phase angle ;nd
megnitude of secondary field Sv.

B = Out of phase component of "A'Y,

C = In phase component of "AM,

A.E.M, lieasures "AY,

H.E.,M., Measures "B" & "C",
2. The H.E.M. method has an undoubted adventage over the A.E.M.

techniqﬁe.x However, it should be remembered that both techniques
measure and indicate areas of above average conductivity, they do not
indicate directly which is sulphide ore, which is & barren fault zone or
which is a graphite zone. This relationship, of anomaly to effect is &
result of interpretation., The H,E.M. was successful in the New Brunswick
area in differentiating between sulphide ore and gfaphita zones because in
this area the grephite had a low to medium conductivity, with the orebodies
es good conductors. Consequently, the former‘(graphite) gave a low response
on the in-phase component whilst ﬁualatter'(sulphides) gave & correspondingly

high res?onse on this component. As far &s I can evaluate, if the graphite
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bad had a medium to lrnléh:conductivity, as it may well have in other aress, it
would not bave been possible to differentiate between the graphite and
sulphides, In this case, in reasormble terrain, the H.E.M. technique would
.have no advantage over the L.E.M. technique of A.H.G. Pty. Ltd. : ‘1_'he_Newmorit
Lero Service péoplé equhasise this point onl't.heir resuit sheet of "Graphite

Band near 44 Mile Brook'Camp“.

Se Consequently, if in the future it is decided to traverse the
helicopter borne equipment (H.E.M.) over the electro—magnef:ic

anomalies derived from the A.H.G. Phy. Ltd. (A.EiM.), it mist Tirst be

| demonstrated £hat the graphite horizons in the Dundas Groﬁp of S.,W. Tasmanisa

have é lower conductivity tha.n sulphide' oc;:urrences in the same Group (1,00

the conditions which apply in New Brunswick also apply in Tasmania).

4. Apart from the above considerations, the H.E.lM. has the great

‘é.dvan'bage over the A.E.M, in that it can be operated in
mountainous terrain, due to the differing cMracteriétics of the parent
aircraft (helicopter Ve fixed-w_ing) and method of attaching the -receiving
coil. |

This statement must be qualified in that, under the circumstances

of flat terrain, as far as I am aware the best combination would appear to

be the use of the A,E.M, to delineate conduc ting zones, with a first follow-

up on Jc..hexa;e by the H.E.M. technique in order tfo differentj.ate between thes_e_

~ conductors, provided of course, that the remarks under sections 2 & 3 apply.g

o o 5 The A.E.M, technique has proved to be successful in Cansda, in

perticular with the discovery of the Heath—S_ﬁeele lea&/zinc body




v ° T —

004 404008 ..

.

in New 3Brunswick. In the scme gart of Zastoer Canada the A,E.M. fechniquc
has been instrumental in cther sulphide discoveries. Also the ifattagami
Syndicate's orebody in N.W. Quebec totalling 10 million tons of 10/ zinc R

and 0.75% copper was found ¥y drilling an aeroelectroﬁagnetic anomaly.

An indication of the extensive use of the A.E.l. techniqﬁe in cenada can

be gauged in that Quring 1957 101,000 line miles of airborne electromagnstic

work were flowm,

6. It wust be remembered that airborne geophysics is a4 means to an

_— end and not an end in itself. Airborne géophysical anomalies

. - should always be tésted by ground follow-up techniques such us geophysics,

[ | geochemistry and geological mapping. In this way & distinction between &

L graphite and sulphide zone could be made by the use of geochemical and : FE:‘

gravimetric surveys,.

Geolegist-in-Charge
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Airborne

R Helicopter .
. Blectro-iingnetic « Llectro-ilzgnetic
. (HE.L) . (ABJM)
1. Adrcraft used - .+ Helicopter 555 e DJCu3 o1 Cataiinﬂ
2, Horizontal distance . 60 feet. . 490 foet at airspeed
apart of trans. & . + of 90 knots,
rec. coils (H), . . C
3., Vertical distance . Til, coils axe . 164 feet at airspeed
apart of trens. & . coaxial, . of 90 knots.
rec, coils (V). . .
4., TFregquency used, - + 390 cps. « 400 and 2300 698.
5. Survey height of » 100 feet, . 500 feet,
aircraft. . . -
™ o . ' e _ ,
6. Arrangement of . &) Trans coil rigidly . &) Trans.coil rigidly
coils, ' . &attached to aircraft. . eattached to aircraft.
. b) Rec, coil rigidly . b) Rec, coil at the
. attached to aircraft. . end of & cable about
. . « 530! in len%th (see
K « V & H above),
7. Principle . &) Msmt, of‘ . a) Nemt. of variations
: ' + variations in the . 1in the phase angle &
. phase angle & in the . in the magnitude of
_» magnitude of the . the secondary field at
. secondary field at + 400 & 2300 ¢ps. This
e 390 cps. This forms ., forms the phase shift,
+ the phese shift. . : C _
. b) Resolution of (&) .-
+ into the in-phase & .
» oOut-phase components .
SN » trelative to the .
« primary field, .
B 'Ldne-spacing : '« & mile . < mile
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