














GEOLOGICAL SURVEY BULLETIN 70

their relationship to known mineralisation. In addition the
geophysical data also provided important information on the
composition of the exposed granitic rocks.

An etic survey covering the entire region was
conducted in 1983 by Seltrust Minerals (Storer, 1985). An
image of this dataset is shown in Figure 4%, together with an
overlay of geology and gold mineralisation locations from
the Tasmania Department of Mines MIRLOCH database.

The isolated high-frequency negative magnetic anomalies
closely correspond to the mapped outcrop of Tertiary basalt
flows, and indicate a strong reverse remanent magnetisation.

The linear NW-trending anomalies occur above areas of
Mathinna Beds outcrop. The trend of these anomalies is
parallel to the regional strike, and they are inferred to result
from magnetic units within the Mathinna Beds. Highly
weathered samples of these units have magnetic
susceptibilities ranging from 2 to 8 x 10~ SI. Many of these
linear anomalies are abruptly truncated along an irregular
boundary trending roughly NE. This is suggestive of the
presence of a major structural feature with this orientation.
Unfortunately outcrop in this area is extremely poor and it is
not possible to confirm this interpretation by surface

mapping.

An irregular magnetic anomaly is associated with a portion
of the Lisle goldfield. This anomaly results from a magnetic
component of the exposed granodiorite. Clearly, however,
the granodiorite is not uniformly magnetic, the strong
anomaly being restricted mainly to the northeastern corner
of the valley. Outcrop within the Lisle basin is extremely
poor and there is only one location in the south where it is
possible to sample granodiorite which is not totally
weathered. Here it consists of a uniform grey, medium to
fine-grained hornblende, biotite granodiorite. Both highly
magnetic and effectively non-magnetic samples were
obtained from this location. The two rock types appear
identical in hand specimen. Many measurements were taken
on the available outcrop, yielding susceptibility values of
either less than 0.3 x 10°> SI or between 4 and 12 x 1073 SI.
'{hei ti}l\;;arage measured density of both rock types was
7

A zone of magnetic anomalies resulting from the magnetic
granodiorite stretches north from the Lisle valley to Panama.
A small anomaly is associated with the outcropping
granodiorite at Panama but no anomaly is directly associated
with the intrusion at Golconda. Samples of granodiorite from
the dump of the Enterprise mine at Golconda, and from the
Department of Mines Lisle DDH 1 and 2 near Golconda,
confirm the bimodal distribution of magnetic susceptibility.
From a magnetic perspective there are clearly two different
types of granodiorite within the Lisle-Golconda area. The
differences in magnetic responses are not simply the result
of either weathering or alteration.

The magnetic survey extends east to the western margin of
the Scottsdale Batholith near Nabowla. The granodiorite
exposed at Nabowla is very similar in hand specimen to the
Lisle granodiorite. It has a magnetic suscepl;lbxhty of
approximately 0.2 x 10" SI and a density of 2.71 ¢ m®.

A low amplitude, very long wavelength anomaly is apparent
in the north of the survey. This represents the southern

G/

margin of a major regional magnetic anomaly delineated by
the Bureau of Mineral Resources regional magnetic
coverage. Its amplitude and wavelength are indicative of a
deep, highly magnetic source beneath the Mathinna Beds.

A semi-regional gravity survey was conducted in order to
attempt to further constrain the distribution of granodiorite.
Existing data from the Department of Mines gravity database
was infilled to a density of approximately one station per
square kilometre over the majority of the area. A grey-scale
image of residual Bouguer anomaly is shown in Figure 5.
The residual Bouguer anomaly map was derived using the
1991 version cf the Tasmanian regional gravity field of
Leaman and Richardson ( 1989) Bouguer corrections were
made for a density of 2.67 ym® .

A large negative anomaly is associated with the Scottsdale
Batholith. The minimum of this anomaly, to the east of the
study area, is consistent with a thickness of approximately
8 km of granite with a density of 2.62 t/m°>. The effective
boundary of this large anomaly extends well beyond the
mapped outcrop of the batholith.

A small, irregular minima in residual Bouguer anomaly is
associated with the bulk of the Lisle granodmme This is
consistent with the low density contrast (-0.04 t/m°) between
the granodiorite and the enclosing Malhuma Beds, which
have a measured density of 2.75 t/m>. A more pronounced
local minimum in the gravity field is located to the north
beneath the Denison goldfield. This anomaly occurs in an
area of Mathinna Beds outcrop, remote from exposures of
granodiorite.

Two dimensional forward modelling of gravity and magnetic
data was conducted for a series of sections oriented
approximately east-west. An example of one of these
sections, passing through the Lisle valley, is shown in Figure
6.

The measured densnty of the granodiorite which crops out on
the western margin of the Scottsdale Batholith is 2.71t/m>.
The magnitude and gradient of the gravity anomaly in this
area immediately implies that this granodiorite is relatively
thin and that it is underlain by large volumes of low density
granite, presumed to be similar in properties to the granite
exposed near Scottsdale. The thickness of the corridor of
Mathinna Beds sediments separating the Lisle granodiorite
and the Scottsdale Batholith is poorly constrained because of
the low density contrast between the Mathinna Beds
sediments and the granodiorite. For the section shown in
Figure 6, the thickness of Mathinna Beds lies between 3 and
4 kilometres.

The flattening of the gravity profile associated with the Lisle
intrusion implies the presence of large volumes of
granodiorite in the subsurface. The magnetic data acts to
further constrain the model. The sharp peaks in the observed
magnetic field at Lisle result from the geometry of the upper
surface of the magnetic granodiorite. The wavelength and
amplitude of the overall anomaly, however, provides an
indication of the total volume of the magnetic component,
suggesting a thickness of up to 2.5 kilometres.

The gravity low in the area of the Denison goldfield has no
associated magnetic anomaly. The anomaly runs across the
regional Mathinna Beds strike. Approximately ten gravity

* Figure 4 is located in the pocket at the rear of this bulletin.
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(M. J. ROACH — Lisle-Golconda goldfield)

Lisle-Golconda aeromagnetics with geology and gold occurrence locations overlayed. Magnetic data from
Seltrust Minerals 1984 aeromagnetic survey. Gold mineralisation data from Tasmania Department of Mines
MIRLOCH data base. Geological boundaries digitised from the Pipers River and Launceston 1:63 360 scale

geological maps. The image is approximately 12.7 x 18.8 km with a 5 km grid.
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Figure 5

Grey-scale image of residual Bouguer anomaly wnh geology and gold occurrence locations overlaid.
Bouguer reduction density 2.67 / m°, Mantle91 regional field removed
(Leaman and Richardson, 1989) (1:150 000, AMG grid).

stations fall within its boundary. The anomaly does not
correlate with the mapped distribution of Tertiary and
Quaternary sediments.

The most likely explanation for this anomaly is the presence
of a subsurface granitic intrusion. The Mathinna Beds are
exposed across the entire area and there is no additional
outcrop information with which to constrain the gravity
model. As a result, the geometry of the inferred body is
determined principally by the chosen density contrast. It is
possible, however, to place an upper limit on the body’s
density due to the fact that no contact aureole has been
mapped at the surface. This results in an upper estimate of
2.65 m’ and implies that the pluton beneath the Denison
goldfield has a different composition to the granodiorite
exposed at Lisle and Golconda, where the measured density
is 2.71 t/m’.

GRANITE CHEMISTRY AND PETROLOGY

The marked variations in the magnetic susceptibility of the
various granodiorite units suggested that the these units may
also be distinctive geochemically. A suite of 15 samples from
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Lisle, Golconda, Panama and the western margin of the
Scottsdale Batholith, known as the Diddleum pluton
(McClenaghan, 1989), were analysed for major and trace
elements. Plots of Sr vs Rb and K20 vs Al203 are shown in
Figure 7.

There appears to be a fairly clear distinction between the
rocks of the Scottsdale Batholith and the granodiorite from
the Lisle area. There is also a possible geochemical
difference between the magnetic and the non-magnetic rocks
from Lisle.

Figure 8 shows a Sr vs Rb plot for selected Tasmanian
granitoids, including the analyses from Lisle. The
granodiorites from the Lisle area fall within a well-defined
field. In terms of Rb and Sr, the Lisle granodiorite is the least
fractionated of the Tasmanian granitoids.

Thin sections of the various granite samples were examined
in an attempt to explain their variable magnetic properties.
All the samples, including those from the Scottsdale
Batholith, contain small amounts of finely disseminated
magnetite and ilmenite. The strongly magnetic samples from
Lisle and Golconda were distinguished by the presence of
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Figure 6. Two-dimensional gravity and magnetics model section crossing the Lisle valley. Values_sjn curved brackets are densities (t/ ma),
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aggregates of magnetite associated with clots of homblende
and biotite.

SUMMARY AND CONCLUSIONS

composition of this pluton is different to the composition
of the granodiorite exposed at Lisle.
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Plots of Srvs Rb and K vs Al for the Lisle granodiorite and the western portion of the Scottsdale Batholith.
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Figure 8
Plot of Sr vs Rb for the Lisle granodiorite compared to other Tasmanian granitoids.
Modified from McClenaghan (1989).
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