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INTRODUCT IOM

The Fhase 1 interpretation of newly acquired, or augmented,
gravity and magnetic data within the D'Entrecasteaus Region of
Southern Tasmanmia has indicated (i) a number of features which
smem to be related to dolerite feeders and (1i) relatively high
bulk contrasts for the dolerite sheets (0.002 cgs minimum).

The interpretation has been reported by Leaman (1987).

Many of the implied Jeeders were in areas where no detail had
ever been recorded about the character of the dolerite. 0Only
mapping by lLeaman (i972) notes relevant features and that by
Farmer {1981 i= quite deficient in this respect. Thus in order
to calibrate and confirm the implications of the interpretation
wach region was visited and the local dolerite inspected.

This report records the results of these inspections.

ORSERVATIONS

Feaders were inferred in the general region of Nierrina-Red Hill,
Grove, Mt. Manganrna, Howrah, FRKidgeway, Dennes Point, Bruny Main
Road, Grey Mountain, Cremorne, Garden Island Creek, Nine Pin
Foint and at other sites further west and south. In order to
test  the veracity of the interpretation and the reality of
inferred contrasts only those sites closest to Hobart and Bruny
Island were reviewed. fAny region could have been selected for
control purposes.

Leaman (19732, 19753) proposed feeders near Nerrina—Red Hill,

Howrah  and Cremorne on the basis of other evidence {(petrological,
textwral, structural and gravimetric) and it is no surprise to
tind these sites ildentified. The magnetic data, haowever,
specifies the precise location of the major differeptiated and
depth extended column which 1is the feeder system and is not
misled by swface distribution or local structure. Thus the
Howrah feeder centre is located SSW of Howrah and the Cremorne
centre a little southr of Lavderdale. The Mierrina-Red Hill
system is compound but the well known granophyres all lie close
to pipe axes.

Leaman {19732, 1973 also proposed feeders near Mh. Nelson and
east of Huonville. The new data and interpretation shows that
the Huonville system is located a little west of Grove but there
is no feeder on Mt. Nelson east of the Southern Outlet. This
conflict was noted by Leaman (1987) but it can be explained. The
petrological characters sought lie between Ferntree and Ridgeway
and it is clear that the centre of the Nelson-Wellington
intrusions lies in this region. The gravimetric shift to the
gast is generated by the contrast with Tertiary unmits and
structuwres along the Derwent and is not related to the Nelson
dolerite.
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The interpretation Was piravided on the basie of these
correlatians,
Several other sites have been reviewed to aszess the predictive
Feliability of the interpretation. These include the region of
Upper Barden Island Creek, Ning Fin Point—Verona Sands, North
Bruny Island and Mt. Mangana. In all cases coarse pegmatitic

differgntiates and granophyres, either as lecal injections or
accumulations, were observed within the peak response zone. The
nearness of contracts or sheet margins is not systematic and this
material can  occur  within 10m of an intrusive boundary, but its
presence iz oritical. There is no doubt that the magnetic data
defines these zones and the feeder axes which accompany them.

On North Bruny  Island the expeosure near Sadgrove Point is
intrusive and near, if not part of, a fesder arm. The main
feeder system on North Bruny is, as suggested by the position of
the magnetic anomaly, located west and south of Barnes Bay.
township. An accessory feeder is located south of Dennes Foint.
Granophyres were observed at all sites., Textural and magnetic -
properties change rapidly and systematically to both east and
west of these mites. '

Investigation on South Bruny Island was somewhat restricted but
it is glear that a feeder lies on the western face of Mt. Mangana

as suggested by the magnetics. It was not precisely located,
heing off ready access routes, but the local systematic changes
in magnetic properties and  texture certainly support its

existence.

(7] array af gltes was then selected +or susceptibility
measuremant. The interpretation has implied that the minimum
effective contrast Ffor deolerite sheets in this region is of the
order of 0,002 cgs with same as high as 0,004 and feedsr systems
in the range .003 to 0.004 cgs. The latter estimate must be
very approximate since only the most basic geometries were
applied.  UWere these values reasonahle?

Some extant data was collated and new observations acquired.
These results are summarised in the table. The range in values
is not shown; only the median {far a particular site. Where
values may have been biassed by variable textures or weathering
and two families are indicated, two results are shown.

Mapgretisation data is only available {for projects directed at
pal asomagnetic or research objectives. This is unfortunate and
magnetometer methods could be more generally applied in order to
provide estimates of the Foenigsherger ratio (),

The table implies quite low susceptibility values generally for
the Jurassic dolerites; generally of the order of 0.001 cgs or
less. Where magnetisations are hknown these are significantly

more than any induced magnetisation implied by the susceptibility
and the Kaoenigsberger ratio is rarely lessg thao .

This has significant ramifications for the use of the results in
madelling and interpretation.
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illustrates the means of assessing the
conversion into practical
aspect of the rock’s

contrast controlling

Ealculation of Koenigsberger ratio.

Ratio of Magnetisation and Induced magnetisation

o= J/kF
where J= rock magnetisation, k= susceptibility, F= magnetic field
if J o= 0.00163 Bause {(emu)
F = &3000 gammnas
= .56F De
k= Q.00224
O.00143
then K = —————————— 1,2

GuO0224 x 0,463

Consider some of the issues of units and effective contrast.

Observed susceptibility
Ohaserved magnetisation

Foenigsbherger ratio

In =a
effect is

field ot HEO0OO0

O.00224 cge = 0,028 51
O.001868% emu 1.6% A/m

1.2

H

gammas (nT) the resultant (magnetisation)

STEODNOD w O, 00724 4+ O,00148% = O,.00304 Oeroestod

The equivalent susceptibility

QLOGE04/0.67% = O,

Thus, Ffor a
1, the effective
susceptibility.

Eould be, since
vertor. Review
are  krown  shows

present fikld and
within T degrees

predominantly nor
represemrtative and
calcul ation.

indicates

full wvector

is wvalid and
piece of
purposes and

tdolerite
that the effect of detailed variations in remanence

(o contrast) is

Q048 cgs

rock with a Koenigsberger ratio of little more than

contrast could be more than double the cbserved

the calculation presumes maximisation of the
of those samples for which vector orientations
that the Declination scatter is centred on the
the Inclinmation, whether normal ar reversed, is
af the present field. This means that for the
mal condition the above calculation is
only a 10 to Z0% overstatement of the actual
The general conclusion and application
that the measured susceptibility of a

shouwld be,at least, doubled for modelling

can bhe ignored once this bhas been done.

Where the
inducing field,
is  krown this
full property

remanent
thers
of K »* 1 the result may be a strong negative response.
condition
determinations

magrnetisation i1s reversed, and opposes the
is an equivalent reduction and for values
As far as
is relatively unusuwal but insufficient
have vyet been made of the huge
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volume of dolerite in Tasmania to be certain.

Table 1§ presents estimated effective contrasts where these can he
estimated on the basis of measurements. In all other cases,
where only susceptibility data is available, the reader should
generally consider the contrast to be at least double the
obgerved value.

This conclusion shouwld be supported by mare complete obhservations
but it is not swvggested that expensive sampling and laboratory

methods are generally necessary. Enough control of this type
@xiste to reliably use field magnetomester determinations. These
reguire rough  shaping of the rock sample, crude orientation -
basically up or  down, and measurement aof the change induced in
the magnetometer head by the specimen placed up or down at &
measured distance. Thewe observations yield two equations for
the variables susceptibility and magnetisation and both, with

the orientation of the magnetisation, can be estimated.

CIONCLUSTONS
Inspection of dolerite sites identified by significant magnetic
anamal i es ftas contirmed that each represents the locus of

intrusion or is wvery close to the feeding centre. This may be
juwdged on petrographic evidence.

Assessment of the magnetic properties of the delerite at those
sites and elsewhere has demonstrated that the effective minimum
contrast for the dolerite is of the order of 0.002 cgs
irrespective of the susceptibility value determined. Thick shsets
present higher wvalues due to the increased proportion of medium
and coarse-gralined mor e magrietic components. Fegmatitic,
granophyric accumulationse near the feeders may lead to bulk
values in excess of 0.003 cgs.
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TaRLE 1
SUMMARY OF DOLERITE MAGBNETIC PROFPERTIES
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Contrast

0. 0009
0.0048
0L 007

0. 005

0. 00022
QL0009
0.0024
0.0013
0.00028

0. 0025
0. 0043
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Site Coordinates (E,N} Susc

52 S24000, SREF200
5% B24800, 5247500
54 RSB0, B242800
=5 SRT000, BEE4200
1= SRT400, 5R2A2F00
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