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McPHAR GEOPHYSICS LIMITED

GENERAL NOTES ON THE AIR-BORNE AFMAG METHOD

The air-borne Afmag lIyet~m measures the distortion (dil')

of natural electromagnetic fields at audio frequencies. In the absence of

conductors, th,ese field. have a random distribution in the horh:'3ntall'lane.

but no vertical component. The presence of a vertical comtJoaent. as evi-

dencsd by a dip of the field from the horizontal. is an indication of th"

presence of a conductive or paramagnetic anomaly,

In general. the Afrnag system may be thought of as a vertical

loop electromaglletic: system in which the transmitter is located at infinity.

The low operating frequencies (140 &: 510 cps) of the Almagprovlde good

discrimination against poor collductors, and a greater depth of penetration

than is available with conveDtional eleCtromagnetic methods.

The ab-borne Almag system <:onsists of a receiver. an

electronic: console, and a recorder.

The receiving system is mo\lftted in a towed bird and oOl1.sists

of two coils with their axes in the vertical plane at 45· to the horizontal and

90· to each other. The incUnation of the field is measured by eomparing

the outputs of these two coUs. When th'l field hi horizontal. the outputs of

these coils are ~ual. If the field is tUted (distorted), the degree of dip is

obtained from the ratio of the outouts of the two coils. The aX'll! of the coils

lie in the plane of the fiight path of the aircra.ft, and consequently have

(
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ma"immn response to .. coaduetor crosliuld, at dght angles.
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The ccmsole, which is carried in the aircraft, is used to

amplify, detect and eompare the signals picked up in the recelver. The

resultlng information is recorded on a 3 channel reeol'der.

The dip angle information is shown on the upper and lower

channels or h'aces. The upper trace recoRls the 140 cps information and

the lower on the 590 eps information. Both of these traces are at a seale

of approximately 1 em equals 15 degrees ot dtp angle. An anomaly is

eharaeterized by an upward (positive) deflection of the pen from the center

line followed 'by a downward or negattve deflection. The crOSlilover point

indieatee the electrical eentttr of the co.duetor. Interpretatl.Gn is based

primarily on this dip angle information.

The eell1ter trace provides a monitoring of the lIIignallevel

at 140 cps alii well as the ground clearance of the aircraft. The single

trace is multiplexed.
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McPHAR GEOPHYSICS LIMITED

REPORT ON THE
.,

HEUCOPTERAFMAGSURVEY

NORTHWESTERN TASMANIA

FOR
.I

MINES EXPLORATION PTY. LTD.

I. INTRODUCTION

At the request of Mines Exploration Proprietary Limited a

Helteopter Almag survey bas been carried out over four areas in North..

western Tasmania. These areas which have been designated Areas A;:S.

G and D are underlain by Proterozoicllind Cambrian.· Devonlaft sediments

which COftS'st chlelly of elates with some quartzites aIld tuf'ls. Pyrite and

graphite are 'Common in the areas while intrusive bodies 'of serpentine are

rare.

The orebodies tn th district are gene.l"ally rich in sulllhide

aIld include tin be.ring pyrite near Waratah as well as the complex sul.

phide cOfttaining sUver, lead, zinc and copper at Rosebery. The purpose

of the survey was to locate ally conductors in the hope that they would be

indicative of large sulphide structures.

A line spaclng of approximately 1/8 mile _s used through.

out the program. The line direction _s oriented roughly perpendicular

W the geologie trend (t. e. NW..5E in Area A, E ..W elsewhere.) The
"

£told surveying was carried out during Jalluary and February 1966. during
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Z. GEOLOGICAL SOURCES OF CONDUCTIVITY

Manlv Sulphidn

211 C05,

wa.aive w1phidee are the prUn4 taxget of an eleetdClJ! survey.

Sizeable bodies of thi. material give rieBto at.rong Alma, aDamalid.

Fault. &: Sh4&n

Dlle to the ,reat depth of pottetn.tloa provided by the Almag

Graphite

Serplltbdzed Rode.

This material hae a relatively 1_ c01lductlvlty aile! eheal'

3. PRESENTATION OF RESULTS

The baee for the mapa are e veral eerlee of ail'photo strip. which are Uft-

cOfttrolled. Lifto8 lD Ar a C have been drawn aero•• two ••t. of photo•.

featuree may be bac:l1y c1l.tQrte4. AU s:t:aJ.ea are aPJ)l'oxtmate oa.ly.

Are.aA

Area B

Area C Jlorth

I" ., 1900'

1" '" 1900'

I" ., 1500' lit I'· '" Z100'

Dwg. No.

4230

4%31

4UZ-l
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hea C SOta.th 1" '" 1$00' 4232.2

\
II" '" 1500" 4233 - no! rec1ev:..cf.. .J'

I<J ,... " 'IA /s '9""""

The Almag eonducwr ues ¥'II'ti l)een b,dieat" on the flight

heaD

lines according to th£llegendshown on in. map.l!I•. Th'l"ee c:haracterist14s

of tn. tndivi4ual respGlIses .'Ve 'beea tndtc'Ioted by the numerals and iet~r.

eho_ to the right of the symbol.

of the high luqueney dip ugle.Forc:onventmc:e. thtshas 'been tn~sured

ill mUlimetres aad the Ilealeused throughout the survey was 1 em equals

15 degrees of dip Pgle.

Each ill.l':IOm.J.ly has also been a.Sfilp" a letter to tndicate the

shape and certainty lacloJr' of the respo1U1e. The let.ter A bas been U8ft for

a narrow sba.rp sU1u.otclat ezurve with a steep slope' at the crossover. Tld$

as a 'large sulphtd.e body. As the length. of til. buUd ul11nereasell;md the

do,e decreaseS, the ancrnsaly grue varieS through a, C and D. In genen!.

the C c1autflcatioa is typical of the response expeeted (rom. a fault. .That

ts. a broad response _tel'uliag ove~ sevetral mUes euggellting a source of

appreciable depth extent.

The X classification has 'belin used for events that could be due

to spurious effects.

The above alpha'betical clafllllficatiCln has been made primarily

from tn. appearanee althe trace. Some e:on.stc!lerat!on has been made £01'

thegrOUZ\d c1eal'anee Clf the aircraft, but this is at best. bUllCact. ObvioW!lly

all. A dan anomaly 110wn at 500 feetwlU deerf/ase to Ii. B or C {f the gll'Gund
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deaFanee \$ 1.000 feet 0,1' more.

The thi'l'd eharaeterist\c is the :ll'atio of the low frequency

famo. are found to have strong low fli'e<!lueney respqnse and to be ehar-

J'esponses w\th ratios of t. 0 or les8 are l'ega'l'ded as the most promising for

sulphid.e boeUe••

4. »IS C~USSION OF RESULTS

The strength of the Afmag !iceldll bave both.a diul'UI and

lleeular variation. The surveying was ClIUtried out during January and

FebJ'UlU'Y when the IIt.rongest fields are known to exist and most of the

flying wa.• done during the aftemoon. Nevert.leu. t. absolute value

of the field lev~8 Was fowel to be quite low with Ii'.speet to other 'u'eall

of the world and to .. recording statton that was operated simultaftflOu.ly

on the mltoialand. Althoup th,u. ie much eonjeeture as to the cause ef

low Afmag field levels tn Tasmania. this condition was fbst recognh:ed

in 1959 and has been confirmed on numerous oc:caston$ in the la$t few

years.

Normally survey flying is I'ellltric;ted to fields strength

that can be recorie4. at intltl'Ument settiqs of Gaitt 1. Z. 3 and 4. The

pell'\oc1s of low turbulence. However, the weak nature of the Afmag fields

forced the acceptance of Gain 5 1l'l\c1 oeeasicma11y Gain 6 operation, in
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order to complete the surveying in a reasonable length of time. Approxt-

mately 90 pereent of the mileage was flown at Gain 5. although there were

brief eriods when a..ms 3 ;and Z could be Wled. The higher gain settings

result in a lower signal-ta-noise ratio and reduce the rell.abilHyand repeat-

ability of the data. This ta reflected. in the relatively lal'ge number of X and

D class anomalies which may largely be due to spurious effects such as

noise. turbulence. etc •

. T.he charactel' of the Afmag flight traces from the 4 areas

is ~uite different from those obtained in other geographical locations.

Response at the high frequency is generally smooth and low in amplttude

while low frequency trace is quite rough and irregular. The latter is due

to the lower amplitude of the Afmag fields at 1.40 cps alUl the prevaUing

weak nature of the fields.

There are remarkably few anomalies in the areas fiown and,

res onses due to geologic conductors rarely exceed 6 mil1imetl'es.

Furthermore. there are few anomlLlies that have long build-ups typical of

extlimeive faults. In short. there app.ear to be al!. unusually low !lumber of

cOllductive structures in the areas flown de8pUe the fact that pyrit.e _d

graphite ari~ reported to be common. This may be due to a lack of c<Jntln­

uity in the sulphide mineralization. The Chester Mine (Area C) is reported

to contain' 2 mUllon tons of 40 percent sulphides but no recogl'lizable Afmag

response _8 obt&i!led over this body in either the airborne.work or

detaUed g.round travenes.

The smaU number of responses and Jhe general smooth
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character of the flight traees should not be mistaken fol' any reduction in the

sensitivity of the equipment. Large reeponees, up to 40mUlimetl'es peak to

peak. occur over the power Unes which border some of the areas. Theee

have not been shown on the maps sinee they are obviously due to cultural

!eatures.

'Becauee of the la.ck of strong geologic responses, very small

events have been ,icked on the night traces in the hope that. these might be

indicative of weak conductors. Where possible these have been grouped in­

to zones which have been lettered numerically. Ground traversing Oft a

sample of these zone. should be adequate to establish the validity of the in­

terpretation.

Area A

The numbering of the most important resJ)onses has been

done from north to south rather than in order of relative importance.

Strong responses that occur along the southeast edge of Area

A, coincident with the power line. have not been shown on the final map.

Some et'CectB from the power line can be seen up to a distance of 4, 000 feet.

Zones 1 &: 2

Th.ee~ zones have been formed from the line to line cor­

relation of 2 sets of weak responses but they appear worthy of Braund cheek­

ing and have been graded as secondary targets.

Zone .3

Zone 3 is based on a series 01 events that could all be spurious.
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However. their correlation ill good and they lIuggeat all. E-W feature. There

are ether anomalies on st:rtke with tMs anQmll1von Lines 6.7 al'1d 9. Together

these may rqreaent a conductive Hne that \s too weak to be reeognhled on

every traverse ltne•. bdtlal,round checks ehould be done near Line 13.

Zone 4

The stronfest responses in this zone are the 4. C. 1. 5 on Line

26 and the 4. D. 1.5 on Line 31. ZOlle 4 appears to he comple:n or perhaps

due to several sub-parallel bands but some distQ·rdon could he dU\II to erl'O),s

in positioning. Sil!lVerill grO\md travel:'8es should be run through this l:one

Zone 5

Three rea.eonlibly well-formed responses are the basis for

thie E- W trending feature. It appeau to lie to the west of Mount Bisehaff

in the vteinhy of known. lll.d_silver mlnera1\zation. Although there may be

eome interferellce bom the power lines 1il4!IlUr Waratah. Zone 5 is eonside:4'ed

to be .. primary ~ucplorll.tiontarget.

Zone 6

Zone 6 cone\!lts Ctf a elui!ter 01 responses on Unes 31 te> 35

and the :'I detail lines. It may represent one 1\)1' more E-W trending con-

dueto'l's and is eonsidel'edlllll a second priority target. The best reoeponses

oecm;F on Lines 33 and :3 5.

Zone i/c

This ill a single and apparently isolated anomaly picked up
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on the east end of 1.\1'1e :33. It may he due tE,'l power line etlects 9Ut Utl easy

aecesswarrhts a second. priority dassifh:ation.

Zones 8 '" 9

TMse interesting aMmalies a»eared worthy ofspeetal mention
o \

although they call11Ot be given a high. priority in tM f~llow..uJ,'t J,'trogram.

Zone 10, 11 '" 12

These three iJ!ldividual responses are also worthy of note but

do not warrant immediate ground work.

Zone 13 & 14

TM 7. B1.0 on Line 60 an4 the 6. B. 1. 0 on Line 62 are the

best formK re.s1'Ons.es eneountered in tM entire Atmag prGgram. TMy
.~

are typical of the results obtained over good conductors of Ibntted stl/ike

longth such ae sulphide bod!.... They occur in an area of known sulphid.es

and definitely warrant a fb'srt priority grading. .• \I~"'"~

/1- 1m/Ie tV jtJdI'IW/J"j """'
~ 1 ~.J of-- 0l'f'/b-f..

Zone 15 1-<1 = I mIle ° p1"'J"~ ""ne

The foUl' responses that cOlllilthute thie %On"" are not impressive

and conseque1l.t1y it has been assigned to tow priority.

Zone 16

Both of the reepOnt'Uil8 in this zone OCC\lr near the end of the

Une and may be duetolll'P\lrtou8 effects. However. their amplitude aad

char8ceter warrant a second prt<:lrity classification.

Area B

Field stre~gthli were unueulliUy high (i. e. Gain:3 & Z) during
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tile flying of this small arll..This resulted in a good signal-to-noise ratto.

Zone 17

Thla 'N.S ,trending zone has been tnterpretedfrom a series of

responses near the west end of Area B. The anomalies occur on alternate

Unel but without regard to line dtrection. Zone 17 could be ca lllild 'by ehanges,
tn attitude of the bird ovel' a topolJra-phtc feature. Neverthe1ese. it is con-

lidered to be of secondary importance becauslil of the vartabUity of the re-

spGnse along itll length.

Zone. 18 &: 19

These two isolated anomalies are not impresltve but are eon.

sid.red a seconda,ry targets because of their ~roxtmity to a road.

AreaC

This area is characteri2lC\d by remarkably SMooth high frequency

traces and very few geologic anomalies.

A strong high frequency response oceurs on almost every line

that is coincident with the Emy Bay Railway. There is no evidence of this

feature on ehher of the low frequeney dip angle 01' amplitude traces. On

Line 86, the amplitude traee was changed to the high frequency and a strong

increase in signal was obtained. This indicates that the anomalous effects are

due to a signal that has a strong component'near 590 cps;. and could be a cal'rier

used for communiea.tion on the railway. ,None of these anomaHes have been

shown since they are almost certainly due to cultural rather than geologie causes.

On the inittal flying of the I'I,Qrtb part of Area C. all of the east
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rutmlng ll.nes were noisy due to turbulence caused by strong easterly winds.

These lines were later reflown with a marked gain In' trace q\1allty.

Line 67 paues dbectly ove!' the Chester Mine which is re-

ported to contain 2 minion tons of -10 percent sulphides. No recopizable

rellponse was obtained on either the reconnaissance line or the two short

detail Unes. The lack of response Over this feature is not surprising sinee

ground EM and Afmag SUl'Veys showed Uttle or no response.

Only a few coruluctlve IIzoneII " have been interpreted from the

data on Area C. There are a number of X class anomalies but many of these

could be due to spurious effects.

Zone 20

ZOlle 20 con.ststs of four D class anomalies that occur In an

area where mineralized outcrop bas been reported. Several ground Afmag

traverses should be made to check thb second priority target.

Zone Z1

Two weak respoD!!'!Is occur on the east end of Litle 16 and 1:7;

and appear to be correlated. Zone 21 warrants a second priority classification

because of the similarity of these weak effed••

Zo.ne 22

This zone is considered to btl a low priority target but there ts

a suggestion of correlating low frequency response.

Zone 23, 24 ... 25

These three \ncHvidual responses appeal' to be of minot' importance.
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Zone Z6

Zone 26 ecmaiats of two re$JIGns86 that oeeur in the vietntty

of elec:trieal installationlh HQwever. they &re reasonably far removed fer

any installatiollS shoWn on tn.e ai:llphotos aJ:\d eO'nuquently should be eheckllld

by gro\1l'u:i Afmag tl!ave!1Se.s~

Zone 27

This islt. low priority :!lone that Ues to the south of the Emu

Bay Railway and may be elu\sed by II. geologie atrueture.

The eaIJt end of Lines 110 111. H2 and 113 show a number of

large responses that are thought to be due to th.e. railway and the powe,!' in..

stallations tot' the nUne and town ot Rosebe1l'Y. A careful study 01 :recent

plan of the area should be made to determi'l\lI! if any of these are lilue to gll6-

loglQ c.a.uses.

AreaD

There is appreciable' topographic t'eUe! in Area D land so~

dUficulty was found with maintaining groU'l\d eleuanee. In addition. most

clear daym wereleU'l\d to he quite Wtndy and thermal 'oum1>s have reduced.

Zones 28 to 42 inclusive

Ftfteen zones have been inte:llpreted from the'data that appeal'
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to be due to geolog\c featurelf. Zones 33, 37. 38 and 42 have been given a

secondary priority but any of these would warrant upgrading l! their geo..

logical environment is partto:ularly favourable. The remainder appear

to b. of minor impol'taIlc:e and many could be due to spurious e...ents.

5. SUMMARY AND RECOMMENDATIONS

Remsrkably few anomallell have been encountlt"red in the four

area. flown and there are few indications of the large anomalies that are

typical of extensive fault and shear zones. Thts lack of response is unu811&1

for an area with pronounced lineal'S and the reported abundance of both py..

rite and graphite. It would appear that any large faults in the area are non..

conductive and that many of the sulphide bodies do not have enough elect'rical

continuity tores:pond to inductive methods. The latter ha.s been proven 'by

ground test surveYII on tb.e Chester Mine. (Area C).

In Ught of the above, it is evident that small respo1).ses may

be of economic interest and conseq13ently exceptionally small events have.

been picked from the Right traces. Many of these small events may be

due to spurious eHects and this likelihood has been increased 'by the low

level of the Afmag fields during the period 01 the survey.

A total 01 42 foones and individual responses have been se.

lec:t~ as the most promialing areas for !pound follow-up ark. These have

been numbered from north to south through the 4 a.reas. A priority classt..

fication haiS been aS8i~ed according to their reliabUity~ shape, character.

signal level. and ground. clearance: with few exceptions there has been no

consid.eration to the'geologtc setting. Ground follow-up should constst of
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Mmag traversing followed by electromagnetic. magnetic and/or induced

) pola~llation surveys.

Zones 5. 13 and 14 are consldered a,. primary targets,' All

of these occur in Area A and should cOllstitute the initial ground investigations.

Second priority targets occur in all four areas. A to~ of 14

zones have been included in this group. ·AU of these are considered worthy

of ground Mmag traversing. They are as follows:.

Area A

Area B

AreaC

Area D

Zones 4,6,7,12

Zones 17,18,19

Zones ze, ZI, 26

at present.

The remaining zones are regarded as belDg of minor importance

Fbwever. if all of the first and second p'riority zones are recovered

'. )

in the follow-up pl'ogram, then all of the numbered zones would warrant some

ground Afmag traversing. Interesting geology in the vicinity of these zones or

the unnumbered responses would enhance th.eir importance and warrant their

upgrading.

McPHA.!t. GEOPHYSICS LIMITED

D. B. Sutherland.
Geophy.icist.

Dated: September 2, 1966



,

MACl<lNfIOSI1 '01') •

/

MACKINTOSH •

~

J-/ ~.CKl~TO i< RC

~'\CKONTC~H -!U

__-1",NTOSH RC

I·CKI.'!!-~R

;'

Scm

I In. = 4 Mi.

PLAN OF
AREAS FLOWN

•... , ~ ..... [
H •• ,

./

.......
"'~

~.

,...

,
•

AREA C
-------=:--::=:- .

.. ''....---------

I
_~

RU'jAQ.I

CORlNN4
--_~- --

MAGNET RUN
)

101('0( l ...,
~'

... ,lGN 1

'GN

IEEHAN

~UN 2 (J9S,J)

--.-,-- S.£~.'NN'" RU,., 3 r
• -- -~94.?)

CO~I"'N4

I --~~~ (/941
------.:.J-_

(

COf'INf'lA-==tll>:tl4

CORINNA

(

')-tl017
, l . ---I_~AGN~~

\.....

,I

----.---

\
I
I

I ... ,··... ~J' ,,,
_.-{ ,,, .6.

016

AMG REFERENCE POINTS ADDED \.



01'1
PERSONNEL AND EQUIPMENT CONNECTED WITH THE HELICOPTER
AFMAG SURVEY, E.L. 5/63, JANUARY j966.

211.018





McPHAR GEOPHYSICS LIMITED
HELICOPTER AFMAG. SURVEY

LOCATION MAP

•
4,C,I'0 5,X.- _

<>-----------------4-~:.:.:.:..::----------,)()(. .::.:.:c'--- -oo

<>---------------------------------------------------------<>0 ---+~-2

<>- ~...5:..:;,O::..,-------------------------------------<>0-t--3

2--­

3 ---7>

4---­

5--­

6---

I,X.-
)(

.

)I( l,X,I'O I,X,-
),1( 0-f---4

0 ~5

6

V
7

8

-9

13

444

f
C4

/
)

46.4

f l,X, 1·0

469

, L
417

17

211020

MIN ESE XPLOR AT ION PT Y, LTD.
N.W. TASMANIA

AREA B

AMPLITUDE OF 590 C.PS. (IN
DRAWN' K.B.

4721

ANOMALOUS ZONE --------}//{!!J[1t!f:~
GRADED AFMAG. ANOMALY --------------e

M.M.)~

SHAPE AND GRADE FACTOR-----'-2,-'~'Or

RATIO - 140 C.P.S./590 C.P.S.-------

F I D U C I A L S 630 0

POSSIBLE AFMAG. RESPONSE X
\ 5cm. I 1-01.1f--------:~'-------4·~1SCALE: I" = 1900' (approx.)

---- ~-----

NotrE:I .
J BASE MAP LIABLE TO VARIATION

, DUE TO UNCONTROLLED MOSAIC.

\








	Cover
	Summary
	Location Map

