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1981/41. A gamma-ray spectrometer and magnetic susceptibility survey of
Tasmanian granitoids

P.L.F, Collins
B.W. Wyatt*
A.N. Yeates?

Abstract

Gamma-ray spectrometer measurements of granitic rocks in
eastern and north-western Tasmania indicate that high radiocactivity,
due mainly to increased uranium, accompanies highly fractionated
granitoids which also host tin and less commonly tungsten (as wolf-
ramite) mineralisation.

In eastern Tasmania, biotite-muscovite alkali granites (e.q.
Mt Paris and Lottah Plutons) with more than 5 g/t U, U/Th ratiocs
greater than 0.5, and plotting above the 50% U line in a K0/10000-
U-Th/4 ternary diagram, have associated tin mineralisation. Alkali
granites which lack known tin mineralisation {e.g. Mt William Pluton)
also have low radicactivity. Granitoids in north-western Tasmania
have similar characteristics, although the U/Th ratios of some
granites with associated tin mineralisation may be as low as 0.33.

Granitoids with adjacent tungsten (as scheelite)-bearing skarns
do not satisfy the above criteria, but are more magnetic than other
granitoids, most of which are non-magnetic.

Mafic and ultramafic rocks are moderately to strongly magnetic,
and are non-radiocactive, except for spilitic basalt subjected to
potassic alteration adjacent to cassiterite-sulphide replacement
deposits at the Cleveland mine.

Gamma-ray spectrometry may be used in mineral exploration to
delineate those phases of a batholith that are prospective hosts of
tin mineralisation, and to search for zones of granitoid-derived
potassic alteration.

INTRODUCTION

Recent invegtigations in the Lachlan Fold Belt in New South Wales
have shown that granitic rocks hosting tin and tungsten mineralisation have
a higher radiocactivity than other granitic rocks, This is mainly due to
increased uranium, and is easily detected with a portable four-channel
gamma-ray spectrometer (Yeates et al., in prep.).

To see whether this relationship holds elsewhere, a joint Bureau of
Mineral Resources - Tasmania Department of Mines survey of Tasmanian
granitic rocks was undertaken in February, 1981,

The survey began in the Blue Tier Batholith in north-eastern Tasmania.
The geology of this composite body is well known, and alkali granites
within the batholith host cassiterite-bearing greisens and are the probable
source of deposits of alluvial cassiterite. Measurements at seventy sites
within this batholith allowed an early assessment to be made of the tech-

* Bureau of Mineral Resources, Geology and Geophysics, Canberra. Published
with permission of the Director.
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nigue and of its application to Tasmanian granitoids. Gamma-ray radiation
was measured at a further 126 outcrops of granitic rocks throughout
eastern and western Tasmania, including King and Flinders Islands, and at
twelve outcrops of mafic and ultramafic rocks in western Tasmania. The
magnetic susceptibility was also measured at each locality.

From the gamma-ray spectrometer measurements, values of mass% K0,
g/t U and g/t Th, and heat generation units (H.G.U.)} have been calculated.
A1l of the geophysical data, the calculated element concentrations and
H.G.Us, and locations of sample sites are tabulated in Appendix 1.

ASSOCIATION OF HIGH RADICACTIVITY WITH TIN AND TUNGSTEN
MINERALISING GRANITES

The association of high radicactivity with tin and tungsten mineral-
ising granites has been reviewed by Yeates et al. (in prep.) and is summar-
ised below.

Elements such as U, Th, 8n, and W which have high valencies and large
atomic radii are not readily accommodated in the lattices of common rock-
forming minerals (Ringwood, 1955; Adams et al. 1959; Hamaguchi and Kuroda,
1969; Krauskopf, 1970; Horsnail, 1979). These elements may form accessory
species if they are highly concentrated in magmas, but more commonly U and
Th are either substituted into other accessory minerals or remain mobile
until their eventual concentration in residual phases of granitic intrusions
{Tauscon et al. , 1968). Similarly, Sn and W can migrate as large complex
ions and, independently of U and Th, may alsoc concentrate in water-xich
residual solutions. Such concentrations result from a high degree of
fractionation.

Sn{Iv) and rarely W(IV) ions in magmas may also substitute for
Fe(III), Ti(IV}), and Zr(1V) ions in a variety of oxides and ferromagnesian
minerals (Barsukov, 1958; Jeffrey, 1959; Taylor, 1965). 1In this form, Sn
and W can be released to form tin or tungsten minerals only if the Sn or
W-bearing minerals are later altered, and if the released metal is not
incorporated intc any secondary mineral lattice.

It is not essential to have a tin or tungsten-rich source. Theoret-
ically, tin or tungsten can be sufficiently concentrated to form deposits
associated with any granitic magma (Hunter, 1972}, prowvided it has under-
gone the necessary fractionation and/or alteration. It is these granites
which are the most radicactive.

Late-gstage magmatic differentiates are enriched in trace elements
related to potassium (e.g. Rb, Pb) and to the volatile components fluorine,
chlerine etc. (e.g. U, Th, Sn, Be, Nb, Ta) (Hunter, 1972). Tungsten can
also be included in this latter category. Thus, prospective tin and tung-
sten mineralising granites generally have a highly evolved character
(Floyd, 1972), and are the most radiocactive. 1In late stage differentiates,
thorium may be either enriched, depleted, or unaffected depending on oxi-
dation conditions (De Voto, 1978), particularly during any secondary
alteration.

The respective amounts of the radioactive elements K, U, and Th are
readily determined with a gamma-ray spectrometer. Their differences in
abundance can reveal different phases of composite bodies and the relative
degree of fractionation between phases.

41-2
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Plate 1. The gamma-ray spectrometer
METHODOLOGY OF GAMMA-RAY SPECTROMETRY

Ground gamma-ray spectrometer measurements were obtained with a
Geometrics Exploranium DISA-400A spectrometer housing a 347 ml NaI crystal.
Measurements were made with the detector suspended from a tripod so that
it was 600 mm above the exposed rock surface (Plate 1). The counting
period for all measurements was six minutes.

The observed radiometric data have been converted to K;0, U, and Th
using the following equations, and assuming that equilibrium has been
attained in the uranium decay series.

g/t Th = Npy, = Chd - By (1)
S
Th
/t U
gu— =Ny =Ch3 - a.Ngy, - B3 (2)
mass% K0 _ - N - =
Sg = Ny = Ch2 B« N YNy By (3)
where: Ch2, Ch3, and Ch4 are counts in channels 2, 3 and 4 respectively;

B2, B3, and B4 are background counts (20, 10, 9 counts per
minute in channels 2, 3, and 4 respectively);

o, B, and y are spectral stripping coefficients (0.75, 1.18, and
0.95 respectively);

Nph, Nyos and Ny are corrected count rates for channels 4, 3, and
2 respectively; and
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Sonr Sy, and Sy are sensitivities relating corrected counts pexr
minute to g/t Th, g/t U, and mass% K,C (8.5, 10.6, 117 res-
pectively}.

The background in channel 1 (total counts) is 514 counts per minute.
The background constants have been established by measurements over water
{(greater than three metres deep), and the sensitivity constants in the
above equations by regression analysis of approximately 300 sets of field
measurements in New South Wales, and their corresponding chemical analyses
by X-ray fluorescence spectrography. The spectrometer measures gamma-
radiation emitted from a specific volume of rock. Hence, the conversion of
the radiometric data to a mass proportion (rather than a wvolume proportion)
is done on the assumption that density wvariation between granitoids is
minimal and is not significant.

A source of error in the technigue is caused by imperfect geometry
of the gamma-ray source. The ideal geometry, an infinite half space (or
27 selid angle), is approached by many granite outcrops. However, if the
detector is exposed to more than a 2m solid angle of rock (e.g. in drains,
road cuttings, quarries, cliffs, and mines) then the measurements will be
too high. Other errors arise from fresh rock being partially concealed by
soil, vegetation, or transported overburden which absorb gamma-radiation,
causing lower measured concentrations. The errors introduced by imperfect
source geometry are proporticonal for the three elements K, U, and Th. For
this reason, comparisons of ratios are more reliable and consistent where
local topography and cover are variable. Ratios are generally expressed
either directly as U/Th (i.e. U versus Th diagram) or as points on a K-U-Th
ternary diagram,

The importance of site geometry is shown by the following example:
At a granite quarry on the Tasman Highway, two kilometres north of Weld-
borough (Site 58} two readings inside the quarry gave six minute total
counts of 94000 and 99000, with 7.0% Ky0, 24 g/t U, and 16 g/t Th. Another
reading on the outer edge of the quarry gave a total count of 77000 with
4.4% K»0, 18 g/t U, and 13 g/t Th. However, two further readings on equally
fresh, flat outcrops above and clear of the quarry gave total counts of
47000, and 4.0% Kp0, 7 g/t U, and 9 g/t Th. A chemical analysis of granite
from the quarry indicates 3.9 mass% Kp0 (Groves, 1977; analysis 702694).
Thus, when the spectrometer was set up in the granite floor of the quarry,
additional radiation from the vertical sides enhanced the recorded radiation
on all four channels, causing significant increases in the calculated
K»,0, U, and Th contents,

SPECTROMETRY OF GRANITIC ROCKS OF EASTERN TASMANIA
BLUE TIER BATHOLITH

The Blue Tier Batholith (fig. 1) underlies an area of about 1800 km2.
It is a composite body consisting of early mafic granodiorite and granite/
adamellite intruded by later alkali granite (Groves, 1977; Gee and Groves,
1971; McClenaghan et al., 198l). An early hypersthene-bearing, adamellite
porphyry occurs east of St Marys (fig. 1).

Small bodies of biotite-muscovite alkali granite (e.g. at Mt Paris
and Blue Tier) are the youngest major intrusions of the batholith and have
associated cassiterite (and wolframite) mineralisation occurring either in
c¢lose spatial association or in their greisenous equivalents (e.g. Anchor
and Moon mines; Groves, 1968a; Groves and Taylor, 1973).
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The batholith consists of eighteen major plutons, each being pre-
dominantly one of three granitic types: viz. (Groves, 1977) hornblende
granodiorite and adamellite; biotite granite/adamellite; and biotite-
muscovite alkali granite. The results of the gamma-ray Spectrometer
measurements are discussed for each pluten and in terms of these three
granitic types.

The terminology and distribution of granitoids used in this report
ig that established by Gee and Growves (1971) and Groves (1977), with minor
amendments {(e.g. McClenaghan et al., 1981). The different granitic bodies
are designated as plutons; terms such as 'sheet' and 'mass' have been
avoided, except for the St Marys Sheet. In the St Helens area, the term
'St Helens Pluton' is used for uniformity with the remainder of Groves'
(1977) terminology for the Blue Tier Batholith, although Cocker (1977}
rejects the term 'pluton'.

Twelve of the eighteen major bodies within the batholith were sampled
during the course of the survey. These included two granodiorite plutons,
three granite/adamellite plutons, and four alkali granite plutons, as well
as two mixed granodiorite and adamellite plutons, and the St Marys Sheet.
Gamma-radiation was measured at seventy sites scattered throughout the
batholith (fig. 1} and the results are listed in Table 1 and illustrated in
Figures 2 - 6,

St Marys Sheet (Sites 26, 27)

The St Marys Sheet, which lies south of the main mass of the Blue Tier
Batholith (fig. 1}, is an homogeneous, hypersthene-biotite adamellite por-
phyry, emplaced as a sheet with an associated feeder (McNeil, 1965; Groves,
1977; Turner et al., in prep.).

The gamma-ray spectrometer results indicate 2.5 - 4.6% K,0, 2 - 4 g/t
U, and 13 - 16 g/t Th. These values are similar to other granitic rock of
the batholith, especially the granodiorite (fig. 2a, b).

Pyengana Pluton (Sites 46-52)

The Pyengana Pluton occurs on the south-west margin of the Blue Tier
Batholith and consists of two segments; a rectangular north-east segment at
Pyengana, and a larger elongate south-west segment which has a northward
tapering extension (fig, 1). The pluton consists of relatively homogeneous,
medium-grained biotite-hornblende granodiorite which is mostly massive but
may be strongly foliated in places (Groves, 1977}. East of the Pyengana
Pluton (at Site 46) is a small body of similar biotite granodiorite and
hornblende-biotite granodiorite (Groves, 1977).

The north-western segment and the small granodiorite body have radio-
metric characteristics (2.8 - 5.0% Ky0, 3 - 5 g/t U, and 11 - 19 g/t Th)
similar to the bulk of the Blue Tier granitic rock (Table 1; fig. 2a, b).
However the south-western segment, near St Columba Falls (Sites 49, 50), has
much higher values (4.2 - 6.3% K,0, 10 - 19 g/t U, 29 - 33 g/t Th; Table 1,
fig. 2a, b), but the tapered northern end of this segment has values similar
to the remainder of the mass (Site 52; fig 2a, b). The higher gamma-
radiation in the St Columba Falls area could be partly due to imperfect
site geometry, as both sites are in a steep-sided valley.

Gardens Pluton (Sites 73-76)
The Gardens Pluton consists of hornblende-biotite grancdiorite, with
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Figure 1.

Granitoids of eastern Tasmania showing geophysical sample
sites and some tin and tungsten occurrences (see Figure 10
for legend). Geology based on Groves et al., 1977; McClenaghan
and Baillie, 1975; Gulline and Forsyth, 1976; McClenaghan et
al, 1981; Turner, 1980. Plutons in the Blue Tier Batholith
sampled during the survey are as follows: A = St Marys Sheet,
B = Pyengana Pluton, C = Gardens Pluton, D = Piccaninny Creek
Pluton, E = St Helens Pluton, F = Mt Pierson Pluton, G =
Poimena Pluton, H = Ansons Bay Pluton, I = Lottah Pluton,

J = Mt Paris Pluton, K = Mt Cameron Pluton, and L = Mt William
Pluton.
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minor hornblende diorite and biotite granodiorite (Groves, 1977) cropping
out in the north-eastern part of the batholith. The granodiorite is gener-
ally massive, though at The Gardens it has a cataclastic foliation, and is
similar in appearance and mineralogy to granodiorite of the Pyengana Pluton
(Groves, 1977).

The gamma-ray spectrometer results were 2,5 - 4.7% X00, 2 - 7 g/t U,
and 13 - 20 g/t Th, which are similar to the north-western segment of the
Pyengana Pluton (Takle 1, fig. 2a, b}.

Piccaninny Creek Pluton (Sites 11-15)

The Piccaninny Creek Pluton is a north-south trending elongate body
that intrudes the St Marys Sheet (McNeil, 1965} and extends south to Long
Point (fig. 1). It is composed mainly of homogeneous, massive biotite
adamellite and hornblende~biotite adamellite. Foliated hornblende-biotite
grancdiorite occurs at Piccaninny Point and Long Point.

Gamma-ray spectrometer results indicate 2.3 - 5.4% K20, 2 - 7 g/t U,
and 14 - 22 g/t Th, again similar to the bulk of the granitic rock of the
Blue Tier Batholith (fig. 2a, b). A pink granite dyke (Site 12) that post-
dates the foliation at Long Point has much higher potassium (8.4% K,0)} and
thorium (32 g/t) than the host granodiorite, but similar uranium (6 g/t).

St Helens Pluton (Sites 28-39)

The granitic rocks of the St Helens area are more heterogeneous and
structurally irregular than the remainder of the Blue Tier Batholith. They
consist of a complex sequential emplacement of monzonite, diorite, grano-
diorite, adamellite, and granite (Cocker, 1971; 1977, Groves, 1972a; 1977).
The most common rock type ranges from hornblende-biotite granodiorite to
hornblende-biotite adamellite or biotite adamellite.

The George River Granodiorite (Sites 31-33), the largest intrusive
unit in the St Helens area, is a heterogeneous body ranging from hornblende-
biotite granodiorite north of St Helens, to biotite adamellite south of
St Helens. The gamma-ray spectrometer results are similar for these two
major rock types (3.8 - 4.9% Ko0, 2 - 4 g/t U, and 18 - 19 g/t Th) but
coarse-grained granodiorite at Reids Road (Site 33) has much lower potassium
(1.6% X20) and higher uranium and thorium (7 g/t and 25 g/t respectively).

The Priory Monzonite (Site 39) occurs as small separate bodies of
medium to coarse-grained hornblende monzonite restricted within, though
petrogenetically unrelated to, the George River Granodiorxite (Cocker, 1971;
1977). The single site at Priory indicated 3.0% K0, 2 g/t U, and 12 g/t
Th.

The Scamander Tier Granodiorite (Sites 28-30) forms a north-south
trending dyke, 24 km long, extending from Scamander in the south to Binalong
Bay in the north (Cocker, 1971; 1977). It is predominantly a grancdiorite
porphyry, although hornblende-biotite adamellite and porphyritic biotite
adamellite also occur (Cocker, 1971; 1977; Groves, 1972a; 1977). Gamma-ray
spectrometer results indicate 2.8 -~ 4.4% K50, 1 - 4 g/t U, and 10 - 14 g/t
Th,

The Akarca Granodiorite (Sites 34-36) 1is a biotite granodiorite which
crops out on St Helens Point east of the Grant Point Granite (fig. 1).
Values obtained from spectrometer measurements are 2.4 - 4.2% K»0, 3 -~ 5
g/t U, and 9 - 12 g/t Th., At Burns Bay, the granodiorite is intruded by a
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pre-Permian, fine-grained dolerite dyke (Site 36) containing minor pyrrhotite.

A single gamma-ray spectrometer reading indicates wvery low thorium (5 g/t)
and low potassium and uranium (fig. 2a, b).

The Grant Point Granite (Sites 37, 38) forms a curved dyke on
Grants and St Helens Points, where it intrudes the Scamander Tier Grano-
diorite and the Akaroa Granodiorite (fig. 1). It consists of porphyritic,
fine-grained biotite granite containing minor hornblende {(Cocker, 1977;
Groves, 1977). Gamma-ray spectrometer readings indicate 4.4 - 5.1% K50,
2-4g/tuU, and 14 - 18 g/t Th (Table 1, fig. 2a, b}.

Mt Pierson Pluton (Sites 40-45)

The Mt Pierson Pluton is the second largest biotite granite/adamellite
pluton in the Blue Tier Batholith, skirting the St Helens Pluton (fig. 1).
The two units of the pluton, the Mt Pierson Adamellite and Congtable Creek
Granite, have a gradational contact (Cocker, 1977; Groves, 1972a; 1977).

The Mt Pierson Adamellite (Sites 42-45) ig the major unit and is pre-
dominantly coarse-grained bjotite granite/adamellite, though porphyritic
varieties occur in places. The gamma-ray spectrometer results indicate
4,6 - 6.2% K50, 1 - 6 g/t U, and 19 - 26 g/t Th, and plot as a neat group
in Figures 2a and 2b, but with higher thorium values than most granite/
adamellite in the batholith.

The Constable Creek Granite (Sites 40, 41) is a composite assemblage
of fine to coarse-grained biotite granite flanking the eastern and southern
margin of the Mt Pierson Adamellite {Cocker, 1977; Groves, 1972a; 1977).
Tungsten, mclybdenum, and bismuth minerals occur in quartz veins in a local
dome of the granite (Echo mine), and other tungsten and molybdenum deposits
occur in a zene marginal to the pluton (Groves, 1972a). The granite has
similar potassium and thorium contents to the Mt Pierson Adamellite, but
higher uranium values {5 - 9 g/t) (fig. 2a, b}.

Poimena Pluton (Sites 59-67)

The Poimena Pluton is the largest pluton of the Blue Tier Bathelith,
occupying about 45% of its surface area (fig. 1). It is a relatively
homogeneous, porphyritic biotite and biotite-minor muscovite granite/
adamellite, although variation occurs in the proportion of K-feldspar
phenocrysts, biotite and muscovite, and in the grain size of the ground-
mass {Groves, 1977; McCleneghan et al., 1981}.

The uniformity of the pluton is reflected in the gamma-ray spectro-
meter results, with 4.4 - 7.7% K50 (most between 4.4 - 6,0% Kp0), 6 - 13 g/t
U, and 14 - 31 g/t Th. The pluton is higher in both uranium and thorium
than the majority of the granite/adamellite in the batholith (fig. 2a),
and in the K-Th-U diagram its relative position is closer to the U apex
(fig. 2b).

The Poimena Pluton hosts tin-mineralised alkali granite {e.g. the
Lottah Pluton). No variation in the uranium and thorium values was detected
in the host pluton close to the contact with the alkali granite.

Ansons Bay Pluton (Sites 77-80)

The Ansons Bay Pluton occurs in the north-east of the Blue Tier
Batholith, between Cape Naturaliste and Ansong Bay (fig. 1l). It consists
of coarse, densely to sparsely porphyritic, coarse-grained biotite granite/
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adamellite with minor fine-grained biotite adamellite, and is similar to
the adamellite of the Mt Plerson Pluton.

Gamma-ray spectrometer results indicate 4.4 - 6.7% K00, 1 - 3 g/t U,
and 17 - 21 g/t Th, similar to the Mt Pierson Adamellite (fig. 2a, b). A
very fine grained granite/adamellite variant cropping out on the north
shore of Ansons Bay (Site 77) gave lower potassium and thorium and higher
uranium values when compared to the coarser-grained adamellite (4.2% K,O0,
14 g/t Th, and 5 g/t U} (Table 1; fig. 2a, b}.

Lottah Pluton (Sites 53-58)

The Lottah Pluton occcurs in the Blue Tier area in the central part
of the Poimena Pluton, where it crops out as a group of essentially flat-
topped bodies consisting mainly of medium-grained, equigranular, muscovite-
biotite alkali granite with guartz and feldspar-porphyritic variants. The
granite containg accessory tourmaline, topaz, cassiterite, and fluorite, and
has leucogranite, aplite, and pegmatite variants (Groves, 1968a; 1977;
McClenaghan et al., 1981). Adjacent to the upper contact, the alkali
granite is commonly greisenised, but this alteration does not extend into
the overlying porphyritic adamellite (Poimena Pluton). Greisens at the
Anchor mine and at Poimena include wvariable amounts of cassiterite, topaz,
fluorite, siderite, chalcopyrite, bornite, and molybdenite (Groves and
Taylor, 1973; Groves, 1968a).

The gamma-ray sSpectrometer results indicate a broad range in composi-
tion (1.2 - 7.0% K50, 3 - 34 g/t U, and 4 - 21 g/t Th) (Table 1, fig.
3a, b). However, most of this variation is due to radiation measured from
mineralised greisens at the Anchor and Moon mines. The alkali granite
(Sites 53, 54, 56, 58) is more consistent with 2.2 - 4.5% K,0, 3 - 12 g/t U,
and 4 - 17 g/t Th. At the Moon mine (Site 55), readings at four separate
locations less than 50 m apart have a broad range in K,0 (1.2 - 4.0%), but
limited ranges of high uranium (9 - 11 g/t} and low thorium (9 - 12 g/t).

The highest radicactive element values are at the Anchor mine {(Site
57}, with 5.5 = 6.0% K50, 19 - 34 g/t U, and 17 - 20 g/t Th. These high
values may be partly due to imperfect site geometry, as measurements were
necessarily made in an old open cut mine, However, in the K-U-Th diagram
(fig. 3b) this site plots well towards the uranium apex, indicating signifi-
cant enrichment in that element.

Mt Paris Pluton (Sites 83-89)

The Mt Paris Pluton is the largest single exposed alkali granite body
of the Blue Tier Batholith, cropping out on its western flank (fig. 1).
The pluton consists predominantly of pink to yellow-brown, fine to medium-
grained, equigranular muscovite-biotite alkali granite, though porphyritic
biotite alkali granite (with quartz and feldspar phenccrysts) is common
in the north (Groves, 1977; McClenaghan et al., 198l}. Topaz, cassiterite,
and fluorite are common accessory minerals, and numerous greisen bodies
with cassiterite, wolframite, and sulphides (e.g. Bells Hill, Mammoth, and
Star of Peace mines) occur along its south-west flank (Jack, 1966a; Groves,
1977).

The gamma-ray spectrometer results for the pluton indicate 4.5 - 6.6%
K50, 7 - 17 g/t U, and 10 - 17 g/t Th. The results are closely grouped on
the U-Th diagram and plot as a short linear trend towards the U apex on the
K-Th-U diagram (fig. 3a, b). In both diagrams, high uranium values cause
this granite to plot clear of the majority of the granitic rocks of the
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Blue Tier Batholith (cf. fig. 2a with 3a; 2b with 3b). There is no radio-
metric distinction between the equigranular and porphyritic varieties.

Mt Cameron Pluton (Sites 68-72)

The Mt Cameron Pluton includes several small discontinuous bodies on
the eastern, southern, and western flanks of Mt Cameron (fig. 1) where they
may either intrude or are gradational with the biotite granite/adamellite
of the Poimena Pluton. The bodies consist of fine to coarse-grained,
equigranular muscovite-biotite alkali granite which have phenocrysts of
quartz and feldspar in places {(Groves, 1977; McClenaghan et al,, 1981).
Alluvial tin deposits surround Mt Cameron {e.g. Endurance mine).

The gamma-ray spectrometer results indicate 3.9 - 5.9% K0, 8 - 19
g/t U, and 16 - 29 g/t Th. The results plot as scattered points on the U-
Th and K-Th-U diagrams (figs. 3a, b), but like the Mt Paris and Lottah
Plutons they plot clear of the majority of the granite/adamellite and
granodiorite of the batholith due to higher uranium. However, unlike the
Mt Paris Pluton, it appears there may be a radiometric distinction between
the porphyritic and equigranular varieties with 14 - 19 and 8 - 12 g/t U
respectively.

Mt william Pluton (Sites 81, 82}

The Mt William Pluton occurs as a north-south trending elongate body
in the north-east of the Blue Tier Batholith (fig. 1). It consists of pink
to yellow=brown, medium-grained, equigranular, muscovite~bictite alkali
granite and is petrographically similar to tin-bearing alkali granites of
the Mt Cameron and Mt Paris plutons (Groves, 1977; Jennings, 1977).

Gamma-ray spectrometer measurements taken at two separate sites
indicate 4.7 and 5.4% K20, 3 and 5 g/t U, and 5 and 6 g/t Th. Gravel
derived from the granite recorded similar values., In the U~Th and K~Th-U
diagrams, the Mt William Pluton plots in the same fields as the bulk of
the grancdiorite and granite/adamellite (fig. 3a, b) and therefore differs
from the other alkali granite plutons.

Despite its petrological similarity to the other tin-bearing or tin-
associated alkali granites (i.e. Mt Paris, Lottah, and Mt Cameron Plutons)
the Mt William Pluton has no known associated lode or alluvial tin deposits,
and chemical data indicate it has only limited potential as a source rock
for tin mineralisation (Jennings, 1977). Thus it is significant that the
Mt William Pluton, which has no tin, has low U and Th values similar to
the bulk of the non-mineralised granitic rocks of the batholith, whereas
the other alkali granites, with a high tin content and associated tin
mineralisation, have a higher uranium content {(cf. fig. 2a with 3a, 2b with
3b). Thus the radiometric measurements support Jennings' (1977) conclusion
that it is not a suitable host rock for tin.

EVALUATION OF SPECTROMETER DATA FOR THE BLUE TIER BATHOLITH

The potassium, uranium, and thorium values for the granodiorite and
granite/adamellite plutons {(excepting the Poimena Adamellite) are similar,
but the alkali granite plutons generally have much higher uranium values
(fig. 2a, b and 3a, b). The Poimena Pluton has uranium values slightly
higher than other granite/adamellite plutons.

The radiometric data also reflects the Batholith's three main rock
types, irrespectiv