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McPHAR GEOPHYSICS LIMITED

The air-borne Afma~ system mea~ure" the dist"rtt"ft (dip)

of natural electrnmagnetic field" at audio frequencies. In the absence of

conductot"s. these fields have a ..andnm distributinn in the h"ti"'''ntal nlane.

but no vertical c<>mponent. The presence of a vertical com"Ol'lent, as evi-

denced by a di" of the field from the horizontal. is an indication of the

oresence of a conductive or paramagnetic anomaly.

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

loop electromagnetic system in which the transmitter is located at infinity.

fhe low operating frequenci.es (140 &< 510 cps) of the Afmag provide good

discrimination against poor conductors, and a greater depth of penetration

than is available with conventi-ma1 etectroIT\agnetic rnethods.

The air-borne Afmag 8ystem cc.n8ists of a receiver. an

electt"onic consote, and a recorder.

The receiving 8ystem is mounted in a towed bird and consists

)f two coils with their a:lCes in the vertical olane at 45' to the horizontal and

}o· to each other. The inclination of the neld is mea,'ured hy com?aring

"he 0'.1tnut6 of these twn Coils. '''hen the field is horizontal the outputs of

the"e coils are equal. If the field is tilted (distorted), the degree of dip ir

>btained from the ratio of the out"utE of the tv'o coils. The a'-6£ of the coilr

lie in the plane ·"f the flight path of the 2lircraft. and conBequently ha'le
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151003
lnaximurn response to a conductor crossed at right angles.

The conFale, which is carried in the aircraft, iF used to

alTIplify, detect and compare the signals picked up in the receiver. rhe

resultin$l infortnation is recorded on a 3 channel recorder.

-
The dip angle infortnation is shown on the upper and lower

channels or traces. The upper trace records the 140 cps information and

the lower on the 590 c;ps information. Both of these traces are at a scale
•

of approximately I cm equals 15 degrees of dip angle. An anomaly is

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

line followed by a downward Or ne~ative deflection. The crossover point

indicates the electrical center of the conductor. Interpretation is based

primarily on this dip angle information.

The center trace provides a Inonitoring of the signal level

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

trace is multiplexed.
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1. INTRODUCTION

At the request of Mines Exploration Proprietary Limited a

Helicopter Almag survey has been carried out over four areas in Nortb-

western Tasmania. These areas which have been 'esipated Areas A, B,

C and D are underlain by Proterozoic and Cam.brian - Devonian sediments

which consist chieny of slates with some quartzites and tuffs. Pyrite and

graphite are common in tile areas while intrusive bodies of serpentine a1'e

rare.

The orebodies in the district are generally t'ich in sulphide

and include tin bearing pyrite near Waratah as well as the complex sul-

phide containing sUrer, lead. sinc and copper at Rosehery. The purpose

of the survey was to lOcate any conductors in the hope that they would. be

indicative of large sulphide structures.

A line spacing of approximately 1/8 mile was used through-

out the program. The line direction was oriented roughly perpendicular

to the geologic trend (i. e. NW-SE in Area A. E-W eIsewhere.) The

field surveying was carried out during January and February 1966. durinl

J
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OIle to the great depth of penetration provided by the Afmag

Graphit. i. a c_mon cau.e of c_ductor••

Thi. material ha. a relatively 1_ c_duethity and .hear

151005

zone. within are often re.p_.lble for aaomaloue reapon.e•.

3. PRESENTATION .OF RESULTS

The reault. of the .urvey are .h8Wll _ th. accompanying map•.

The baae for the map' are._eral .erie. of airphoto .trip. which are _-

controlled. Lin•• ill Area C ha.... b.en draW11 aero•• two ••t. of photo.

which are of quite diff'rent .cale. C_.equently, many of the topographic

features may b. badly distorte"'. All scal.s are approximate ODly.

Owg• No.

1" .. 1900' • 230

1'• .. 1900' .231

north 1" .. 1500' 80: 1" .. 2100' 4232-1



would be indicative of a well-deliaed of Bizeable but limited cltme.siolUl BUch

to spurious effects.

The X claBsification has been us.d for events that could be due

I
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1" • 1500'

1" .. 1500'

The Alma, conductor axeB have been indicated on the f1f.gllt

Area C south

Area D

The above aillhabetical classification has been roacle primarUy

15 degrees of dip aqle.

shown to the right of the syrnbo~.

ltnes according to the legend ShoWll on the mapB. Three characteristic.

in millimetre_ and the scale used throughout the survey was 1 em squab

of the high frequency dip anale. For co_veni_ce. thts hal been measured

Each anomaly has also b.en auigned a lette~:o"!~,!icate_!!,­

shape and c.rtaiaty factor of the respo.s.. Th. l.tter A haB b._a.'" for

The first number is a measur. of the peak to peak amplttucle---'-'''''""'"

of the individual rellJlO1lBeB bave been bulleated by the numerals and letter.

the ground clear_ce of the aircraft, but this iB at best. inexact. Obvto\l8ly

a narrow sharp siauBoida! curve with a st.ep slope at the crossover. This

is. a broad response ext_dia, over sev.ral mU.s sUllestillg a source of

slope decreases. the anomaly lP'ade varies through B. C alld D. I1a ._eral.

the C claniftcatio. ls typical of the respollS. expected from a fault. That

as a large sul,Mele body. All the length of the 1:nrild upin.re..es and the

frOIn the appearance of tllle trace. Some eODsideration has been Inacle for

appreciable depth extent.

an A class anomaly flown at 500 feet will decrease to a B or C if the .r01ll1d
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clearance is 1.000 f.et or mor••

response to the high.. lD. general. large continuous conductors. luch al

faulte. are fouad to have .trong low frequency responle and to be char-

acterized by ratios in exce.. of 1. O. Smaller bodies of high coa4uctiv\ty

are expected to have sizeable respoas. at 590 qts and coa.....at.ly. sharp

re.ponse. with ratios of 1. 0 or less are regaNed as the most promisiJl. for

sulphide bodies.

4. DISCUSSION OF R.ESULTS

The .trealth of the Afmag fields ha.,.e both a diurnal aa.d

secular variation. Th. surveying was carried out durin, JallUary aa.d

February when the st..on,.st fields a ... known to exist and most of tile

flying w•• done durin, the afternoon. N• .,....th.l.... the absolute value

of the field Ieve1.& was found to be quite low with ..espect to othe.. areas

of the wo..ld and to a "8CoNing station that wa. ope..ated stmultaaeoualy

on the mainland. Althou,h the..e is much conjectu..e as to the cause of

in 1959 and has be.. confbmed on numel'Ous occasions in the last f_

years.

No..mally sUl'Vey flying is restricted to fields st..eftgth

that can be ..8Corded at iastrument settings of Gain L Z_ 3 and 4. The

Gain 4 .etting h usually cOllJlidered m&..gt_I and is only used during

periods of low turbulence. However. the weak nature of the Afmag fields

forced the acceptance of Gain 5 and occasionally aain 6 operation. in



weak nature of the fields.

noise, turbulence. etc.

response was obtained over this body in either the airborne work or
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The small number of responses and the general smooth

i
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to the lower amplitude of the Almag fields at 140 cps and the prevaUing

is quite different from those obtained in other geographical locations.

The character of the Afmag flig1l.t traces from the 4 ar...

mately 90 percent of the mUeage was flown at Gain 5. although there were

Furthermore. there are few anomalies that have long buUd-ups typical of

responses due to geologic conductors rarely exceed 6 millimetres.

There are r_rkably few anomalies in the areas l10wa and

order to t;:ornplete the surveying in a reasonable length of time. Approxi-

result in a lower stgnal-to-notse ratio and reduce the reHabiUty and repeat-

Response at the high frequency is generally smooth and low in a=plttucle

D class anomalies which may largely be due to spurious effects ,,·ucll. as

brief periods wh_ Gains 3 and lcould be used. The higher gain settings

ability of the data. This b reflected in the relatively large number of X and

extensive faults. In short. there appear to be an UJlusually low aumber of

to contain 2 mUllan tons of 40 percent sulphides but no recognizable Alma.

graphite are reported to be common. Thb may be due to a lack of ContiD-

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

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

conductive structures in the areas flown despite the fact tbat pyrite and.

detailed ground traverses.
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charact.r of the fH,ht trac•• should not b. miltak.n for ally r.duction in the

sensitivity of the equipment. Laree re''P0nses, up to 40 millimetres peak to

peak. occur over tile power Une. which border .ome of the areas. The.e

have not b.en .hown on the map. shlce they are obviously due to cultural

features.

Becauee of the lack of etrollg geologic respon•••• v.ry small

events have been picked on the flight traces in the hope that these mi.ht he

indicative of weak conductors. Where po••ihle the.e bave been pouped ia­

to zones which bave been l.ttered numerically. Ground traver.ln, oa a

sample of these zOne. should be adequate to establish tlae validity of the ia-

terpretatl.on.

Area A

The numberial of the most important responses bas ...n

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

Strong responses that occur along the .outhea.t edge of Area

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

Some eHects from the power line Call b. le.n up to a distance of 4, 000 feet.

Zones 1 It 2

The.e two zones have been formed from the Hlle to line cor-

relation of 2 sets of weak responses but they appear worthy of ground check­

ing and have been graded as secondary targets.

Zone 3

Zone 3 is based on a leries of event. that could all be spuriou.. f

I

J
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However. their correlation is I_d and they sUllest an E-W feature. There

are other anomalies on strike wl.th this anomaly on Lines 6.1 and 9. Together

these may represent a conductive zone that is too weak to be recognhed on

every traverse line. Initial ground checks should be done near Line 13.

ZOfte 4

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

26 and the 4. D. 1.5 on Line 31. Zone 4 appears to be complex or perhapll

due to several sub-parallel bands but lIotne distortion could be due to errorll

in positioning. Several ground travenes should be run through this zone

which has been graded all a second priority target•

.--~.-._ 4, > •• "'\

- Zone 5 \j

-----...."..-=-.,)
Three reaaonably well-formed reaponllell are the basi. for

this E- W trendiq feature. It appeara to lie to the~ o;Mouat Shehaff

in the vicinity of known lead-aUver mineralization. Although there may be

sOtne interference from the power Unes near Waratah. Zone 5 is con.idered

to be a primary exploration target.

Zone 6

Zone 6 conllists of a cluster of responses on Lines 31 to 35

and the 3 detail Unes. It may repr..ent one or more E- W trellding con-

ductal'S and is considered as a second priority target. The best re.ponse.

Occur on Lines 33 and 35.

Zone 1

This is a sillgle and apparently isolated anomaly picked up

1



Zone 15

Area B

The 7, B2. 0 On Line 60 and the 6. B. 1.0 on Line 62 are the

I

I

J
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Field strengths were unusually high (i. e. Gain," 2) durmg

Zones 88<9

Both of the response. i.n this zone occur near the end of the

Zone 16

Theae interestinll anomaUes appeared worthy of special mention

Theae three individual re8ponses are also woithy of note but

line and may be due to spurious effects. However. their amJllitude and

The four r.spon.es that eonatitute this zone are not impre••ive

---~
Zone 13 It 14./

--------------

Zone 10, 11 It 12

character warrant a second priority classification•

length sueh as sulphide bo4i.... Th.y occur in an area of lcnown sulphides

on the ..at end of Li.a 33. It may be due to power line effects but its easy

access warrants a second priority classification.

do not warrant immediate ground work.

although they ea_ot be liven a high priority in the follow-up program.

and definitely warrant a fir8t priority ,radin,.

are typical of the reaults obtained over good eonductors of limited strike

best formed respon8es e1lCountered in the entire Afmag prollram. They

and consequently it has been assigned to low priority.
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Ithe flying of this small area. Thi. resultect in a good stgDaI-to-noise rati.o.

This N-S trending zone has been interpreted froUl a series of

Iresponses near the west end of Area B. The' anotnali•• occur on alte=-te

IHnes but wtthout regard to Ibte clireCti.O~ Zone 17 could be caused by changes

tn attitude of the bird ov.r a topographic featur••. Nev.rthel•••. it is coa­

Istdered to be of secondary itnportance b.caul!l~ t,f the variability of the re-

I sponse along its length.

Izones 18 & 19

These two bolated anomalies are not iUlpressive but are con­

I stdered a secondary tarlets because of their proximity to a road.

I This area is characterised by remarkably smooth high frequency

•

traces and very few geologic anomali.....

I A strong high frequency respoll8e occurs on almost every Une

I that is coincident with the Emll Bay Railway. There i. no evidence of this

feature on either of the low frequency dip angle or a1nplttude traces. On

I Line 86. the aIIlpHtude trace _s changed to the high frequency and a strong

j

This iaciieates that the ano1nalous effects are

I
I

.I,ncrease in signal was obtained.

•il due to a signal that has a strong cOIIlponent near 590 cps.. and could be a carrier

1
- used for communication on the railway. None of these anomalies have been

I shown since they are almost certabtly due to cultural rather than geologic cau.es.

On the btiti.al flying of the north part of Area C, all of the east



Zone 22

Zone 21

Zone 20 conststs of four D class anomalies that occur bt _

Zone 20

J
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Zone 23, 24 .. 25

These three individual responses appear to be of minor importance.

This zone is considered to be a low priority target but there \s

response was obtained on either the recOllnaissance nne or the two short

Only a few conductive "zones" have been interpreted from the

running lines were noisy lIue to turbulence caused by stron, _sterly wtJUl••

data on Area C. There are a number of X class anomaHes but many of the.e

could be due to spurious effects.

These lines were later reflown with a mark" gaia in trace quality.

Line 67 passes directly over the Chester Mine which is re­

ported to contain 2 million tons of 40 percent sulphides. No recollPAble

detail Unes. The lack of response over this feature \s not surpr\sln, since

ground EM and Almag surveys showed Httle or no response.

area where mineralized outcrop has been reported. Several voun. Almag

traverses should be made to check this second priority tarlet•

a suggestion of correlating low frequency response.

Two weak responses occur on the east en•. of Une 16 aad 1J

and appear to be correlated. Zone 21 warrants a second priority elasslf\cation

because of the similarity of these weak effects.
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Zone 27

Area D

Zone 26

151014- 11 -

Zones 28 to 42 inelulive

Fifteen zone. have been interpreted from the data that appear

.~~-~~_._-----------------

This isa low priority zone that He8 to the south of the Emu

Bay Railway and may be cau8ed by a geologie 8trueture.

Zone 26 con8ists of two response8 that occur in the vicinity

of electricalinstallati01lS. However. they are rea80Dablly far removed for

any installations shown on the airphotos and consequently 8hould be checked

by ground Almag traverees,

However, 24 aad 25 have unu8ual low frequency ampHtude and will warrant

checking if any stICcen is obtained over the higher prior\tyZOftes.

The east _d of Lines 11 0 111. 112 and 113 show a aumlHlr of

large responlel that are thought to be due to the railway and the power i.­

stallations for the mine :and toWn of Ro8ebery. A careful ltudy of receat

plan of the area Ihould be made to determine it any of the8e are liue to reo­
logic c:auses.

There \8 appreciable topographtc reHef in Area DaM 80me

difficulty was found with maintaining ground eleannce. In addition. most

clear days were lound to be quite wlndy and thermal bumps have reduced

the reHabilhy of the result8 ia many parts of the area. Neverthelesl a f_

anomalies appear to warrant further consideration.
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to be due to geologic featurea. ZOlles 33. 31. 38 aDd .2 have been ,hen a

secondary priority but any of theae would warra.nt ul'grading if their geo-

logical envlroDment is particularly favourable. Tile remainder appelU

to be of minor import&l1ce aDd many could be due to spurioua events.

5. SUMMA R Y AND REC OMM ENDATIONS

"I Remarkably few anomaUea have been encountered in tJaefour

d areas flown a.nd there are few indicationa of the large anomaUes that are

I
1,
1a

(I,

1
!J
J
'1
1
~

I

typical of extensive fault and shear zones. Tht. lack of reapons. is unusual

for a.n area with pronounced Unears and the reported abWldance of both py-

rite and graphite. It would aptMar that aay lar,e faults in the area are Don-

conductive and that many of the sulphide Dodiea do not have ellou.1l eleetricll1

continuity to reapo11d to inductive methods. The latter has b..n prov_1IrY

.
ground test aurveys on the Cheater Mine. (Area C).

In light of the above, it is evident that small responsea may

be of economic intereat a.nd consequently exceptionally amall events have

been picked from the flight tracea. Many of these small eventa mat 1M

due to spurious effecta and thia UkeUhood has been incre.aed by the low

level of the Almag fields during the period of the survey.

A total of 42: zones and individual responses have be_ a.-

lected as the most promising areas for IIrounet follow-up work. TIl.se hav.

been numbered from north to south througltthe 4 areas. Apriority class\-

fication has been auigneli according to their reliability. .hape, character.

signal level. and ground clearance; with few exceptions there ha. be_ no J~;l~~, I

consideration to the geologic ".tUnll. Ground follow-up should consi.t oC j
,
I
I
)
I

J



ZOne8 S, 13 cd 14 are con.Ieler"d •• primary tar,et8. All

,
"
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Zonee 2'.21.26

Zonee 4.6.7.12

ZOllee 17. 18, 19

- 13 -

Area A

AreaC

Area B

AreaD

D. B. Sutherlalld.
Qeophysiebt.

MePHAIl QJ!Xi)PH.Y81CS LIMITED
/,7

~~/7~/-

The remaining zonea are reprded ae beine of ,minor "''I .iI'UDce

Secctad priority target. occur ill all four area.. A total of 14

zones have been included irl thie group. All of theae are COlleiderM_rthy

of the"e occur In Area A an4 .hould coa.titute the bdttal Jrctund inve.tl,.tt_a.

of ground Mmag traveraing. They are aa follows:-

the WU1umbereel reapol18ee woulel I!II1ballee their Importance aad _I'rant thetT

in the follow-up program. then all of the numbered IIOne. _ulcl_l'rant Bome

upgrading.

ground Almag traveralng. lDtereettng 1.o1olY in the viciatty of theBe_ee or'

at present. }bwever. if all of the firat' and eecoQd priority _Me lPoI'e I'eco,"r_

Dated: September Z. 1966
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