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SUMMARY

During March and April of 1966, Australasian Mining and Engineering

Geophysics Pty. Ltd. (AMEG) conducted an airborne magnetometer survey

over the Staverton Area in North Central Tasmania 0 The isomagnetic

contours and the interpretation are shown on Plate 1,

In general the magnetic pattern of a large part of the area is

complicated by numerous low to medium amplitude anomalies due to

thick and widespread basalt flows.

The magnetic picture does not appear tc bear any relation to

the granites, sedimentary lithologies or structural orientations of

recognisable magnetic feature,

•
the area, Areas of known mineralisation cannot be related to any

It is possible to divide the magnetio pattern into six zones.

The most significant are Zone B, which is dominated by a large

plateau-like high of about 200 gammas; and Zone D, which contains

several positive east-weet striking trends 0 Detailed analysis of

the features in these Zones indicates the sources to be basic rocks

at a shallow depth, The magnetic expression of the plateau-like

high indicates its source to be a tabular body with a gentle

northerly dip. The positive trends of Zone D are most certainly
,

•

due to vertical or steeply dipping dyke-like bodies .
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INTRODUCTION

In March of 1966, Australasian Mini~g and Engineering

Geophysics Pty. Ltd. (AMEG) contracted with The Mount Lyell Mining

and Railway Company Limited to perform an airborne~magnetometer

survey over the Staverton Area in north central Tasmania (Plate 2).

The survey was flown during the months of March and April of 1966

in conjunction with a survey of the Sheffield Area for The Broken

Hill Proprietary Coy. Ltd. The following pages. and .accompanying

maps constitute the final report on the survey.

The purpose of the aeromagnetic survey was to aid in the

interpretation of the geology of the area. More specifically,

•
this included calculations of the depths to the anomaly sources,

their strikes, dips, and susceptibilities; and the location of

contacts, faults, intrusives and any other structural or lithol-

ogic information indicated by the magnetic data. The, interpre tation

and the isomagnetic maps are presented at a scale of 1:31,680.

The survey was planned to be flown at 500. feet above the

terrain along the east-west profiles spaced one quarter of a mile

apart. The rugged topography of the area, combined with low

altitude flying, made navigation difficult during the production

phase of the survey. As a result some reflights were necessary.

It was not possible to maintain 500 feet terrain clearance at all

times and the altitude varied from 300 to 900 feet. This altitude

•
variation was taken into account during the quantitat.ive analysis

of the anomalies.

All depth estimates referred to in this report are in feet

sub-surface. Circled numbers on the map refer to anomalies

mentioned or discussed in the. report. Lettered numbers on the map

refer to magnetic and structural features such as magnetic trends,
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relevant to the survey are tabulated in Appendices A and Eo

•

•

faults and other features of interest, The statistical data
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MAGNETIC PATTERN

It is possible to divide the magnetic pattern of the survey• into s~ zones, These zones are discussed below.

Zone A This Zone is sharply contrasted with the others by its

relative lack of anomalies alt.hough.B few small low amplitude

(40 gammas to 60.gammas) Ones (Nos. 2, 3. and 4) do occur. The

regional magnetic expression of this Zone is one of. a gently de-

creasing gradient in a northeast.erly direct.io.n. This decreasing

gradient develops into a broad negat.ive .anomaly (No.5) in the

northern part of the area. Anomaly 5 is very cleBrly defined by

the 2,400 gamma contour, and ext.ends east.ward into Zone Band south-

is the only prominent feature in this Zone .•
eastwards out of the survey area. The partly recorded anomaly 1

Zone B This Zone is occupied almost completely by a plateau-like

high (Plate 3) upon which occur several features that are described

below. This high is bounded by a rather steep gradient of about

200 gammas at the 2,500 gamma contour. The western outline of this

high is very illdefined because of distortions produced by the medium-

amplitude, highly complex anomalies superimposed on it.

Of the large number o£ anomalies present on the plateau-like

high, two (anomalies 24 and.20) are t.he mostconspLcuous because

of their large areal extent and gre.ater amplitude. . Anomaly 24 is an

elongated northwes t-southe.as t trending ..feature .and has . .an in tens ity

of approximately 1,40Q.gammas, which makes. it the ..b.ighest amplitude

anomaly in the whole survey area. This anomaly seems to be connected

at its southeast.erly end. to .a less prominent anomaly (No. 23) of about

600 gammas. This latter anomaly takes the form of a narrow positive

trend of about 200 gammas to just beyond traverse T-68.

Anomaly 20 is slightly smaller than anomaly 24 and has an



west with a minor extension to the northwest.

The rest of the plateau-like high contains numerous anomalies

OOr

•
amplitude of about 300 gammas.

ranging from 20 to 200 gammas.

208008

The main anomaly trend is east-

Most of the higher amplitude

anomalies are concentrated in the westernpo.rtion.of the Zone.

These anomalies do not appear to form a distinctive p.attern. It

should be noted that the negative anomalies are just as numerous as

the positive ones.

A pronounced negative trend (TRl) cuts the.plateau-like high.

It strikes north northeast - south southwest in its southern part

and northeast-southwest in its northern half. 1be northern half

forms the southwest boundary of anomaly 24 and s.eparates it from

the positive trend (:R4) which extends from Zone B to Zone D.•
anomaly 20. The northern half seems also to be associated with

An unusual magnetic feature in this Zone is the 160 gamma

negative trend TR14 which develops abruptly out of the rather

persistent magnetic gradient which define., the. plate.au-like high.

Only the western half of this trend fBlls within the survey area,

and is recorded only on traverse T67E. The .significance of this

observation will be discussed later on under the section on

Qualitative Analysis.

The southern portion of Zone B is occupied by the negative

anomaly 5 which is the .. prolongation of the broad negative that

anomaly 7 is situated in the central part of this southeasterly• extends eastward from Zone A as discussed above. The positive

strikingne,gative. Two. negative anomalies (Nos. 6 and 9) appear

to be associated with anomaly.7. Another local negative anomaly

(No.8) separates anomaly 7 from the plateau-like high.

Zone C This Zone contains the same type of anOlDalies which are

superimposed on the western portion of the .large..plateau-like high
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of Zone B. The anomalies of this Zone have been classed separately

because their magnetic values are in general 200 to 300 gammas

lower than their counterparts in Zone B.

A negative trend, (TR2) strikes roughly nartheast-,southwest

along the boundary with Zone B. Trend TR2 contains several neg-

ative anomalies and Hs presence is not readily .apparent because it

is distorted by the adjoining,. medium"amplitude, complex anomalies.

Zone D The most striking. features of this zone are several high

amplitude positive trends and their aS8ociatednegatives. The

general strike of these trends is east-west. Exceptions to this

direction are the west-northwest and the northeast directions of

•
trends TR4·and TR10 respectively .

Trend TR4 starts at the plateau-like high in Zone B. It has

an amplitude of over 200 gammas and is bounded by the negative

trend TRIon its southwestern side and the negative anomaly 26 on

its northwestern flank.

the positive trend TR5.

It extends only a short distance to join

The latter trend is a well defined feature

and has an amplitude greater than 200 gammas. The tendency of a

corresponding negative to develop along its southern flank is

exemplified by trend TR3 and anomaly 27,

The elonga.ted atlamaly 3kofBO .to 100 .'lammasislocated just

west of trend TRS and is co-linear.wit.h .. it.. The s.ame negative

trend which defines the southern limit. of trend TR5 extends further

this anomaly is the western cdntinuation of trend TRS with a lower• west to bound the southern flank of, anomaly 34. It.appears that

intensity.

The east-west striking trend Tal is located north of anomaly

34 and is separated from it by the well defined ne'lative trend TR6.

Trend TRl is very well defined and has.an intensity of over 300

gammas. Anomaly 35 occurs within this trend and has an amplitude
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of 600 gaonnas.

=he negative trend TR8 on the northern flank of trend TR7

separates it from the positive trend TR9 which joins trend TR7

as it changes strike from east-west at its western half tc east-

northeast at its eastern half. Trend TR9 has an amp li tude of

about 100 gaonnas and is less conspicuous than trend TR7. A

minor and much less pronounced extension of trend TR7 is the

north north-west trending 80 gaonna anomaly 37, and the weEt-north-

west striking 100 gaonna anomaly 36.

To the north is the northeast-southwest striking positive

trend TRIO. This is a pronounced trend with a maximum.amplitude

west striking positive trend TR12, whose southern flank only, falls

of 660 gaonnas (anomaly 38).

• within the survey area.

Trend TRI0 joins the pronounced east-

It enters the survey area at che western

boundary and extends eastward almost to the middle of the survey

area. Its persistently higher amplitude of 500.gammas and greater

length than the other trends makes it a very dist.inctive feature.

The highest amplitude recorded within this trend is the 1,000 gaonna

anomaly 39. The southern flank of trend TR12is .distorted, and the

contours are irregularly spaced.

trends TRIO and TR12.

The negative trend TRII separates

The east-west elongation of anomaly 33 .is .comparable with the

general direction of other trends in chis Zone. It is similar in

•
appearance to the rest of the trends, however it is shorter and

comprises one small, high amplitude anomaly of over 600 gaonnas .

Zone E The magnetic .pattern of this Zone is defined by gentle

northeasterly decreasing gradient which contains three medium-

sized positive anomalies (Nos. 29, 31, 32) .which range between 100

and 180 gaonnas, and one large semi-circular negative anomaly 28 of

80 gaonnas. Attention is directed to the .clase ..parallelism of the

northeasterly extension of the positive anomaly 32 with the edge



of the negative anomaly 28.
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The probable significance of this

association will be explained under the section on Qualitative

Analysis.

Zone F This Zone is distinguished from those .adjoining in that

it contains numerous small anomalies, semi~circular to elongate

in outline. ranging in amplitude from 80 to 200 gammas. These

anomalies are very complexo The prominence of the n~gative

•

•

features is similar to those in Zone C.

The anomalies of this Zone occur in group.s.and are separated

by a featureless northerly decreasing gentle magnetic gradient .
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QUALITATI~~ ANAI~SIS

A preliminary inspection of the results indicated that the

thick Tertiary basalts which cover large portions of the survey

area greatly influence the magnetic pattern.

The outline of "he bas.alt outcrpps. are .indicated on the

magnetic map. The 1 inch = 1 .mile .geo.logic.,al maps of Midd lesex

and Sheffield areas published by the Tasmanian Department of Mines,

were used to correlate the basalts and tte rest of the exposed

geology and structure with the magnetic patterns. Tf1e numerous

and complex anomalies of Zones B, C and F correlate well with the

known basalt occurrences. Some basalt outcrops do not appear to

over which the trends TR6 and TR7 are partly recorded fall in this

affect the magnetic pattern.

• category.

The elongate outcrops in Zone D

Another example is the semi-circular outcrop located

partly in Zones 0 and E. The basalt in the.eas.tern half of Area B

is less complex magnetically than that in the western half or in

Zones C and F"

An east<west elongate outcrop is located on the south-·central

boundary of Zone B immediately west of the .granite exposure along

the Forth River. It is possible that the pcs.itive anomaly 13 and

the negative anomaly north of it may be attributed to the presence

of this outcrop.

represent the types. of. anomalies .. expected ina.reas covered by

The J11agnetic features of Zones C, F and .port.ions of Zone E,

• basalt. But in .the.. examples. jus-I: outlined .. the .hasalt outcrops

lack this characteristic definition. This may be the effect of

weathering, whereby the ferromagnetic minerals have lost their

magnetic properties .partly or completely.

In addition, other factors may have helped to complicate the
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magnetic patterns of the basalt. The first factor is the

variation in the height of the helicopter above ground level.

One excellent example in shown in Plate 4, diagram A, where the

lower curve is the magnetic record of a segment of traverse T-67,

(located partly outside the eastern boundary of the area), and the

upper curve is the corresponding APN-l altimeter record of the

same segment. It is very clear that in stretch (a) of the magnetic

profile a drop of 250 gammas correlates with a change cf height of

the helicopter from 450 to 730 feet as shown on the altimeter

profile.

In contrast, the magnetic expression of the lithologies with

low susceptibilities are not influenced appreciably by variations

do not produce noticeable effects in the magnetic expression of

Height variations of over 650 feet•
in the height from which they are recorded.

shown in Plate 4, diagram B.

A clear example is

the Precambrian Dove Group.

The second factor which has complicated the magnetic expression

of the basalt is its variable thickness. The basalt filled the

existing drainage systems and covered large portions of the land-

scape in Tertiary times. It is not possible to determine to what

extent this factor has influenced the resulting magnetic pattern.

~here are some borderline cases where it cannot be.ascertained

whether anomalies are due to basalt or to another shallow source

amplitude of about 250 gammas is close to other values obtained

from basalts in the survey area.•
under the basalt. Anomaly 7 may fall into this category.

Depth estimates indicate a

Its

surface source, but its character is distinctively different from

the rest of the anomalies attributed to basalts.

In general, the basalts in the survey area exhibit anomalies

ranging from a few gammas up to 250 gammas. Negative. anomalies
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are just as prominent as positive ones, which is most likely due to

remanent magnetization. Adjacent to the southern part of the

subject area, anomalies of 300 to 400 gammas have been cor~elated

with thick basalts. On this account it is difficult to assigr,

the 500 gamma anomaly 12 tc a small, thin basalt outlier located

partly within the outline of the anomaly, Depth estimates on

this anomaly indicate a surface or near surface source o It is

apparent that the anomaly could be due to a source beneath or near

the basalt outlier.

It is evident from the foregoing that if the magnetic effects

due to the basalt are removed from the magnetic map, the resulting

picture is relatively simple. It consists of the gently decreasing

•
gradient of Zone A, and possibly Zone C, the large plateau-like high

of Zone B, the east-west trends of Zone D and the relatively feature-

less northeasterly decreasing gentle gradient of Zcnes E and F.

Little of the remaining magnetic pattern can be correlated

with the local and regional geology. One interesting cor-relation

is the negative anomaly 28 of Zone E and the exposed Dolcoath

Granite. Granite exposures in the area are indicated on Plate 1.

Most of the sedimentary and metamorphic rocks within the

survey area have no distinctive magnetic characteristics"

is clearly shown by the Precambrian rocks of Zone A, by the

~his

Cambrian and Ordovician rocks of Zone F and most of the rocks in

other than the exposed sediments because it transgresses the

Ano~ly 29 in the latter Zone seems to have a source

•
Zone E.

contacts of these sediments without any visible effects. Anomalies

31 and 32 are mapped in an area of Ordovician Moina Sandstone, but

it is not certain if their sources are within this formation o The

close association of the northeasterly extension of Anomaly 32 with

the edge of negative Anomaly 28 is possibly due to the metamorphosed

Ordovician rocks surrounding the unexposed portions of the Dolcoath

Granite.
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Ihe magnetic patterns in Zones Band D are certainly not the

expressicns of the exposed rocks within these Zones because they do

not correlate with surface lithology, formation boundaries or

structural orientations,

This lack of correlation between magnetic and structural trenps

persists throughout the survey area. =he regional structure con=

sists of long east-west and northwest-southeast trending folds

(Flate 1, from Jennings, 1963), Only the strong trend r~cl2 co'"

incides with the east-west striking anticlinal structure in the

no~thern part of the area o

It seems therefore that che plateau-like high of Zone Band

the trends of Zone D are caused by rocks ether than these exposed

at the surface and which possess an appreciably higher susceptibility• value than the neighbouring rocks. The local and possibly some oi

the regional structures do not extend deeply enough to affect the

magnetic source which gives rise to the patterns of Zones Band

D.

It is now possible to draw some conclusi.ons concerning the

mode of occurrence of the rocks causing the plateau"like high and

other trends. The negative anomaly 5 is a very broad and con-

spicuous feature. Its position and outline suggest that it is

related to the plateau-like high. If this is correct, the source

•
of the plateau-like h.igh is a tabular body with a gentle northerly

dip. In Flate 5, diagram C, a theoretical curve is presented for

a tabular body with a 10
0

north dip .

In diagrams A and B of the same plate idealized curves of

selected magnetic north .. south crosg-<E~ections of Zene E, have :,een

drawn, These curves compare very closely with the cheoretical

'aurve in diagram C,
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The positive trends of Zone D, almost certainly refer to

vertic~l or steeply dipping dyke-like bodies. The amplitudes

of these trends are comparable with the amplitude of the plateau-

like high. This suggests that they are caused by the same or

•

•

similar lithologies •
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QuANTITATIVE ANALYSIS

An anomaly which is represented on the magnetic record by a

curve, can be mathematically analysed to yield information on the

depth, dip, dimensions and susceptibility of the causative body.

A part of this process of analysis involves the comparison of the

recorded anomaly with theoretical curves. This m~ans that better

results are obtained if anomalies to be analysed are free from

effects of adjoining or superimposed miner anomalies. Unfortunately

•

the analysis of some important anomalies in this survey is complicated

by the presence of such superimposed anomalies.

The reliable analysis of anomalies is also dependent upon the

angle at which the traverse intersects the anomaly axis. Best

results are obtained if the traverse is at right angles,and this

condition is not fulfilled for any of the trends of Zone D, and

anomalies 20 and 24 of Zone B.

With these factors in mind several profiles were constructed

and analysed in detail (See Plate 6). The profile of trends TR7

and TR4 shown in diagrams A and B, and anomaly 24 in diagram Care

considered to be expressions of infinite dykes.

obtained from the analysis are listed below:~

Trend 7

The parameters

feet
-6

8,500 x 10

•
Depth •.

Dip ..

Width ..

Susceptibility ..

Trend 4

Depth ..

Dip •.

Width •.

Susceptibility ..

700 to 800 feet

510
N to 660

N

1,000 to 2,000
-6

5,000 x 10

200 to 250 feet

540 N to 640 N

550 to 600 feet
-6

4,700 x 10

subsurface

subsurface

-6
5,500 x 10

c.g.s. units

c.g.s. units
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500 feet aubaurface

Anomaly 24

Depth ..

Dip ..

Width ..

Suaceptibility•.

200 to

860 S

500 to

12,000

1,200 feet

x 10-6 -6
14,000 x 10 c.g.s. units.

Of all the data furnished by the detailed analysis, the most

pertinent to us are the susceptibility values, for they help identify

the lithologies responsible for the anomalous trends. It is clear

that the range of susceptibility values of trends TR7 and TR4

indicate basic and ultrabasic lithologies.

of trend 'rR7.

This is specially true

•
Most certainly anomaly 24 cannot be considered to be the

expression of magnetic iron ore such as the Savage River deposit.

The weakest aeromagnetic anomaly associated with this deposit yields

a susceptibility contra.t of 127,000 x 10-
6

c.g.s. units which

indicates 37% magnetite by volume and 54% by weight. The suscept~

ibility of anomaly 24 corresponds to 5% or 6% magnetite by volume

and 10% by weight.

A small portion of anomaly 30 in Zone F (Plate 6, Diagram D)

is covered by basalt and it is unlikely to be the expression of this

rock. The southern flank of the anomaly crosses a very small

serpentine outcrop, which could be regarded as the cause of the

anomaly. But its comparatively low amplitude of 260 gammas (from

maximum to minimum) makes one doubt if this is the actual case.

Detailed analysis shows the susceptibility to be rather low for an

• ultrabasicrock.

lis ted be low:

The parameters obtained from the analysis are

Anomaly 30

Depth ..

Width .•

Dip ..

Susceptibility ..

300 to 400 feet subsurface

1,200 to 1,600 feet

61
0

N

3,000 x 10-6
e.g. s. units.
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In addition to the detailed analysis discussed above, several

depth estimates were obtained for vsrious anomalies in the area.

Table 1 lists the anomalies and the subsurface depth estimates of

their sources, It is considered that the depth estimates are

accurate to within 15% to 25%.

TABLE 1

Traverse Anomaly Depth (in feet
sub-surface)

1 T-73E Control points 111/2-112/1 200
(outside survey area)

2 T-73E 7 Exposed

3 T-69W 10 160

4 1'-691'1 14 Exposed

5 T-68W 11 250 to 300

6 T-68W 12 Exposed

7 T-68W 15 350

8 'f-65W 16 Exposed

• 9 T-65W 17 Exposed

10 T-65W 18 200

11 T-65W 19 100

12 T-65W 22 350

13 J:-65W 23 (southern extension) 300

14 T-29W 20 350

15 T-29W 21 550

16 1-63W Control points 033/0-034/3
(outside survey area) 1,500 ?

17 1'-62E 25 70

18 T-13W 31 50 - 100

With the exception of the depth estimate on anomaly 31 all

fall into two main classes. In the first class, they range from

surface to about 100 feet, and their source is the basalt. The

rest of the depth estimates fall in the second class, and they

estimate of anomalies 10,11, and T-73E (111/2-112/1) is LO feet,• are probably caused by the tabular basic body . ~he average depth

and of anomalies 21 and 22, 450 feet. This indicates that the

depth to the tabular body is greater at its central part than at

its southern edge.

The depth estimates of 300 feet for anomaly 23, and 350 feet

for anomaly 20, agree well with the depth estimate of 200 feet to
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I .
500 feet obtained earlier by detailed analysis of anomaly 24 0,

It appears that these anomalies represent the ~,hallower parts of

the basic tabular mass at its central portion .



208021

:8,

RELATION OF MAGNETICS TO MINERALISATION

Mines and mineral workings in the survey area are indicated

on the magnetic map, A brief examination of the map does ~ot

reveal any direct relationship between the mineralised localities

and the recorded anomalies, This means that no individual anomaly

can be investigated as a possible indicator of mineralisation o

Most of the known mineralisation in the survey area is

restricted to two areas, The northern area is an east-west

trending belt with the central part occupied by Dclcoath Granite,

~he southern area is the Five Mile Rise near Dove Granite,

Published geological literature links the ·mineralisation of both

•
these sections to the neighbcuring granites.

discusses this relationship as follows:

Jennings (1963;

l\The pattern of mineralisation in this district demonstrates

clearly that the Dolcoath and Lone Pine Granites are related to

the tin-tungsten mineralisationo It is particularly noticeable

thar. no tin or tungsten deposits have been reported in associ.ation

with the Dove Granite.

The silver-lead and gold deposits are much more widely

distributed and correlation of these with any particular mass of

granite is less certain o A wider area around the Dolcoath

Granite must be examined to obtai:l. a more realistic pi.cture of

this distribution. Elliston (1953) discussed the zonal distrib·

utian of ore bodies around the Dolcoath Granite~ taking inte

account the mineral deposits at Moina and Round Hill in addition

reasonable zonation of mineralisation around ~he Dolcoa~h Granite,

with tin-tungsten-moiybdenite in and near ~he gra~ite surrou~ded

by successive "haloes" of geld, si.lver~lead acd copper deposits•
to those on the Middlesex Quadrangle, His account indicates a

further out, This account does not mention the Dove Gra2ite,

The structure of the orebodies on the Five Mile Rise sugge8ts

that they are controlled by structures formed during the emplace~

me~t of the Dove Granite. There is also a suggestion that these

orebodies at depth pass into hematite lcdes carrying small quantities

of sulphides and gold" Such lodes were encountered in the lower
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Granite as there is to the Dolcoath Granite."

indicate a relationship of the gold and silver-lead to the Dove

be restricted to the vicinity of the Dove Granite and related to it

so that it must be conceded that there is as much ~videLce to

Hematite lodes of this kind seem toworkings of the Union mine.

•
The direct presence of Jolcoath Granite on the magnetic map

is represented by the conspicuous negative anomaly 28. Distinctive

negative anomalies similar to anomaly 28 are not recognised any-

where else in the survey area.

The Dove Granite has no characteristic magnetic pattern and

its recognition beneath the sediments is uncertain.

The Shephard and Murphy Mine is located on the ncrthern flank

The anomaly does not appear to be

•
of the 600 gamma anomaly 33.

directly related to the mineralisation. According to Elliston

(1953), mineralisation in Shephard and Murphy Mine is confined to

six parallel, east-west aligned veins that cut the ~edding of the

enclosing sandstone and limestone at right angles. :-'t,e ve i.ns

dip from 300 W to 500 W (Jennings, 1965), and are up to 1,200 feet in

length with an average width of between 13 and 18 inches. No

magnetic minerals are present, either with thE ore minerals or

the gangue. The Campbell! s Reward Mine is si:nilarly located on the

northern flank of anomaly 24. It is improbable that mineralisation

in these mines is related to the sources of anomalies 33 and 24

because these anomalies are the expressions of basic lithologies

whereas the mineralisation is related to granite.

'.
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DISCUSSION OF RESULTS

A reasonably clear picture of the geologic structure can be

obtained from the previous discussion. It must be pointed out

that this discussion is of a general nature, and illustrates in

broad outline only, the major structure of the survey area. All

the references to geology have been taken from publications listed

in the bibliography.

To understand the magnetic patterns on the map it is best to

review them against the background of the regional tectonics.

During Precambrian times a north-south trending structural

high, the Tyennan Geanticline, occupied the central part of Tasmania.

The rocks of the Geanticline were composed of metamorphosed sediments .

In late Precambrian time a miogeosynclinal trough developed around

the outer edge of the Geanticline. This structural pattern

persisted throughout the Cambrian period. The source of the sedi­

ments filling the trough during this time was largely from within

the trough itself. These Cambrian sediments are correlated with

the Dundas Group. Also during the Cambrian, a sheet-like body of

basic or ultrabasic material intruded into the base of the Dundas

Group and its correlates, or alternatively, was extruded prior to

its deposition. The probable existence of such a sheet-like body

•

in the survey area is assumed on the basis of its occurrence in

the Waratah-Zeehan area, and also on the basis of small serpentinite

exposures within and north of the survey area .

The Jukesian Orogeny in Upper Cambrian time resulted in the

general folding of the sediments, including the basic intruded or

extruded sheet. The direction of the folding was parallel to the

periphery of the Tyennan Geanticline. Thereafter, the Ordovician,

Silurian, and early Devonian sediments were deposited in a tecton­

ically uneventful environment until the commencement of the
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Tabberabberan Orogeny when granite instrusions, uplifts, faults

and folding took place. All the previously folded Cambrian rocks

as well as the later undeformed ones were fol~ed along northwest-

southeast axes.

With the aid of the geological map and a knowledge of the

tectonic history, we may examine the magnetic map again. The

featureless Zone A corresponds to the Tyen~an Geanticline in the

southern half of the Middlesex area. It extends further north

beyond Zone A to include Zones Band C. The northern edge of

the Geanticline coincides roughly with the northern bounderies of

Zones Band C. The Geosynclinal Zone begins north of this line

•
and includes the northern half of the survey area.

The key to this correlation between the structure and the

magnetics is the probable presence of the basic Cambrian sheet-

like body.

The Jukesian and the later" Tabberabberan Orogeny folded this

sheet-like body within the geosynclinal belt producing the positive

trends of Zone D and probably anomaly 30 of Zone F. That part of

the sheet-like body which was located over the Geanticline, was

spared from the intense deformational forces of the geosyncline and

is represented by the plateau-like highaf Zone B. This latter

feature however, seems likely to have been uplifted due to granite

intrusion from beneath. It is possible that Dove Granite, exposed

in the channels of Dove, Forth and Mersey Rivers, represents the

• higher portions of this intruded granite •

the following statement:-

Jennings (1963) makes

"From the relationship of the granite outcrops to the topography
,

it appears that only the top of the granite is exposed and that many

of the exposures represent marginal cases." (Page 78).

It is significant that the positions of the granite exposures are
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coincident with the southern edge of the plateau-like high.

This may explain the gentle northward dip of the source (the

tabular body) which causes the plateau-like high, and the

shallower depth estimates at its southern end. The east-west

•

•

course of Dove River just south of the Plateau-like high should

also be noted .
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RECOMMENDATIONS

It is rather difficult to recommend any followup work in an

area where the anomalies do not seem to be related to the observed

mineralisation.

The value of ground magnetometer work is questionable because

no magnetic minerals have been found in the vein deposits. It is

possible that magnetic minerals are present at depth however, and

such local mineralisation would npt have been detected by the air-

borne survey.

A very good example is the Renison Bell Tin Field. The ground

magnetometer survey ~Davidson, et. al., 1957) indicated sharp, very

high amplitude anomalies due to pyrrhotite and magnetite os socia ted

• with the ore bodies. An aeromagnetic survey which included the area

covered by the ground survey revea+ed a relatively broad, medium

amplitude anomaly. The reason for this discre~ancy is that the air-

borne survey has recorded the sub-regional picture only in terms of

major anomalies and anomalous trends. The altitude of the airborne

survey (500 feet M.T.C.) and possibly the traverse spacing (\ mile)

did not aid in the registration of minor sharp anomalies as

revealed by the ground survey.

Additional field work in the area should include collection of

samples for susceptibility measurements. This will enable some

•
sections of the interpretation to be reviewed .

October, 1966.
Papken A. Zarzavatjian
Geophysicist.
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APPENDIX A

STATISTICS

CHent:

Contractor:

The Mount Lyell Mining & Railway
Company Limited.

Australasian Mining and Engineering
Geophysics Pty. Ltd. (AMEG)

Commencement of Flying:

Termination of Flying:

Aircraft:

March 25th, 1966

May, 18th, 1966

Bell G3B-l

) Flown in con­
) junction with
) Sheffield survey
) fbr B.H.P.

•

•

Aircraft Base:

Magnetometer:

Magnetometer Installation:

Recorder:

Tape Speed:

Full Scale Deflections:

Fiducial Interval:

Camera:

Terrain Clearance:

Terrain Clearance Control:

Diurnal Control:

Flight Direction:

Area:

Milage:

Line spacing:

Compilation Scale:

Final Map Scale:

Inclination of the earth's
magnetic field:

Mole Creek, Westbury, Beaconsfield,
Devonport.

Barringer Research (Aust.) Pty. Ltd.
AM-102 proton magnetometer.

Detector head located in a bird towed
below ~~d behind the helicopter on 60
feet of cable .

Hagan Optimac

3 inches per minute

400 gammas and 4,000 gammas

5 seconds

Modified Bolex 16 mm movie camera,
fitted with a Fairey extreme wide angle
"fish eye" lens.

500 feet M.T.C. (pre-planned)
300-900 feet (actually flown)

APN-l Radioaltimeter

Barringer Research Ltd. (Toronto)
portable proton magnetometer type GM102

East-west

120 square miles (approximate)

400 miles (approximate)

~ mile

1:31,680

1:31,680
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Declination:

Total Magnetic Field:

Regional (not removed):

208030

62,500 gannnas

5.8 gammas per mile (southwesterly
direction)

•

•

Crew: Pilot J. Reilly
Magnetometer Operator
Data Technician K.

J. Dawson
Miller
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APPENDIX B

.Q~O INDEX TO PROFILES

• Altitude - 500 feet M.T.C.

Sensitivity - 400 gammas and 4,000 gammas

Job No. - Al75

Traverse No. Start Finish Flight Date Flown

IE 0418 0428 BD5 4.5.66

3W 210 218 BD2 2.5.66

5E .0201 209 BD2 2.5.66

7W 105 117 WY36 25.4.66

9E 055 103 WY36 25.4.66

llW 042 053 WY36 25.4.66

13W 0139 0153 WY34 24.4.66

15E 0129 0137 WY34 24.4.66

17W 0114 0127 WY34 24.4.66

19E 0105 0113 WY34 24.4.66

• 21W III 120 BD1 2.5.66

23E 100 109 BD1 2.5.66

25W 050 059 HD1 2.5.66

27E 045 055 WY31 20.4.66

29W 548 558 WY47 30.4.66

3lE 0609 0616 MK26 14.4.66

33E 539 546 WY47 30.4.66

35E 0543 0551 MK26 14.4.66

37W 0512 0542 MK26 14.4.66

39W 0512 0522 MK26 14.4.66

41E 514 522 WY47 30.4.66

43W 0447 0459 MK26 14.4.66

45E 0437 0446 MK26 14.4.66

50E (west part) 109 119 WY42 28.4.66

51W (part line) 120 130 WY42 28.4.66

52E 612 645 WY38 25.4.66

• 53 601 611 WY38 25.4.66

54E (part line) 119 145 WY36 25.4.66

55W 002 012 WY36 25.4.66

56E 017 034 WY36 25.4.66

57E 0432 0503 WY35 24.4.66

58W 418 429 WY35 24.4.66

59E 0154 0225 WY34 24.4.66

60 053 104 WY34 24.4.66
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208032

.e·· Traverse No. Start Finish Flight Date Flown

61W 024 033 BDI 2.5.66

62& 035 046 BDI 2.5.66

63W 034 044 WY31 20.4.66

64W 516 522 WY29 16.4.66

65& 0410 0437 WY29 16.4.66

66W 356 407 WY29 16.4.66

67& 0135 0202 . WY28 16.4.66

68 123 132 WY28 16.4.66

69 007 016 WY28 16.4.66

70& 0023/4 0051/11 WY28 16.4.66
,

73E (part ~~ne) 0102 0117 MK19 1. 4.66

•
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ACROSS ZONE B AND PART OF ZONE C
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AM E G Pty Ltd

To accompany Interpretation by P A ZarzavatJlan

October 1966



1000

WEST
900

0
Z 800
=>
0

700a:
Cl

LU
600

>
0
CD 500
<t

f-
400LU

LU
IL

300

I
32/3

)1

I
EAST

29/3

29/3

TRAVERSE T- 71

(

I
'\

't '

I
'I
j
,I

EAST

,
I
I
I
,\

,
1

\
'{
~

WEST
2100

en 2050
<t
:lE
:lE
<t 2000
Cl

1950

1900 1
32/3

900

0 800
Z
=> 7000
a:

,% Cl 600"
~ LU, >

0 500
CD, <t

. ~l. ...",

f- 400
LU
LU
IL

300

varIable

PROFILE SAND
ALTIMETER RECORDS

AREA - TASMANIA

ScaleHOrizontal

20803:i

PLATE 4

Numbers shown along hOrizontal axes
are flight path control POints

MAGNETIC
CORRESPONDING

STAVERTON

1-,
i
\
I

,
I,
I
i

t
I,

f,
f,
1
(~
,I

i
I
t
\
I
,I
"

I,
\
'I,

i,
.1

j

!

i
II
il

I'

I"

II

1\

il
""II
'I
"il
I'
II
,t

I

142/5

TRAVERSE T-67

DIAGRAM A

1j!/6 I 14J{5

r- -c :>l.. '"0 0", .. ~
~::s ~o ....
_0 ... ~ ~ >
o~ ou .. -
"0 .. -;; :;;0:...- 000
"", "w w

;

141/6

2700

2600

2500

2900

2800

2400

above ground)

100 gammas

P A ~avatJlan

VertIcal Scole

altImeter profIle variable (feet

magnetic profile lIn

AM E G Pty Ltd
To accompany Interpretation by

October 1966

L-------------------------.:.-..----.:\-----+----------------4-l ------------------".--:4~2:;-;2;-1;------~-,',",:-':~(



GAMMAS

3000

T.t

A

NORTH

T.23T.31T.37

SOUTH

A

2800

2600

2200
,

DIAGRAM A

=--:-. .;.~ . ~ ...
. ·"II!t~".... _-

~, ~'I : .,'.".- ~
-.~.::.

2800 I,

SOUTH I
, NORTH

, !

2600

T43
I
1T31

2400 B B
'.

•

2200

DIAGRAM} B

3000

GAMMAS

-,....,
!

Recorded profile
~

Idealized profile~ " -----.,

I'"
!rem

Vertical scale I" =200gommos

-'- Ha-riz-oA-tGI SC'G·~ " I ~~ .;y....~z-m-i~"'-'-

l
I

'Y.

J

r

"

PLATE 5

SCALE

0·3

o ·2 SOUTH NORTH

"0
0·1c

(f) 14 12 10 8 6 4 2 4 6 8 14
::.

~ 0
<l <.>

lJ-

x -0 ·1C\J

-0,2

-0,3

•

DIAGRAM C
NORTH - SOUTH IDEALISED AND

THEORETICAL PROFILES ACROSS ZONE B

STAVERTON AREA- TASMANIA
TH EOR E TI CAL

FI N ITE

MAGNETIC PROFILE OF

DYKE DIPPI N G 10° N

A
A,M.E.G. Pty Ltd.

To accompany interpretation by P. A. Zarzavatjian,

1 '1

Horizontal Distance

'h = Distance from
to the source

is in units of h
the plane of observation

of the anomaly
1

October 1966



2900 2900

D

S.W.

\
\

N.E.

--
D-----------.-~---+----

2300

2700

2400

250"0

2800

(/)

<l

~ 2600
<l
l!>

SOUTH

--­...-/--

----

NORTH

C--------+----+---I--------C-,

2300

2800

2500

2400

2700

(/)

<l

~ 2600
<l
l!>

DIAGRAM A

TREND TR7

Depth 700 - 800 feet subsurface

Dip 51°N - 66° N
Width 1000 - 2000 feet.
Susceptibifity value ....5000 x 166_ 8500 x 166 e.g.s. units.

DIAGRAM B

TREND TR4

Depth 200 - 250 feet subsurface
Dip 54°N - 64°N
Width 550 - 600 feet
Susceptibility value :'.. 4700 x 10-6_ 5500 xl6

6
e.g.s. units.

4000

3800

N.E. S.W.

"
3600

2700

SOUTH

.-/-

DIAGRAM D

ANOMA LY 30

NORTH

F -----\--,f.---+-----4------:"""......"c..::-:::-=-- F
'/'"

P2400

2500

2600

---

/
/

/

E ------\----r--------t-----t----~:...----- E

3200

2800

3000

2600

3400

DIAGRAM C

ANOMA LY 24

Depth. . 200 - 500 feet subsurface
Dip ..... 86°S

Width. . . 500 - 1200 feet
Susceptibility value ... 12,000 x 106 - 14,000 x 10-6 e.g.s. units.

Depth 300 - 400 feet subsurface
Dip 61°N
Width 1200 - 1600 feet
Susceptibility value ... 3000 x 10-6 e.g.s. units.

Scm

208037

PLATE 6

DETAILED ANALYSIS OF
MAGNETIC PROFILES

CONSTRUCTED FROM THE
AEROMAGNETIC MAP

STAVERTON AREA- TASMANIA
Horizontal Scale 1in. = 2640 ft.
Vertical Scale in gammas as indicated.

A.M.E.G Pty. Ltd.
Ta accompany interpretation by P A. Zarzavatjian.

October 1966
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