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SUMMARY

Most of EL28/87 is underlain by the Devonian Heemskirk
Granite, a small, partly offshore, pluton associated with
significant tin and silver-lead-zinc mineralisation. It
intrudes Late Proterozoic and lower Palaeozoic rocks.

Mineralisation within the granite is mainly tin and
polymetallic sulphides in late-stage, hydrothermally altered
greisen veins localised along pre-existing joints and
lineaments. Recorded hard-rock production is ahout SOOt of
metallic tin, mostly before 1890. Minor alluvial production is
recorded.

The Heemskirk Granite has an extensive metamorphic
aureole. Associated mineralisation is predominantly
replacement-type skarn or fissure-infilling tin-sulphides and
silver-lead-zinc. West to east zoning of the mineraliFlation
towards Zeehan is related to the thermal effects of the gra­
nite. Recorded production from the Zeehan field is 200,000t
Pb, 2700t Zn, 837t Ag.

Several smaller replacement-type tin and sulphide deposits
are known adjacent to the northern boundary of the Heemskirk
Granite. The largest of these, St. Dizier, has reserves of 5mt
tin ore.

The district has seen extensive regional and prospect
evaluation since the early 1970's. Most exploration was
concentrated within the Heemskirk Granite.

By comparison, the northern third of EL28/87 is relatively
underexplored, even though replacement skarn tin and sulphide
mineralisation occurs in the metamorphic aureole of the
granite.

Geopeko Limited drilled an intense elongate magnetic
anomaly north of Granville Harbour and established widespread
sub-economic tin-sulphide skarn mineralisation.

Recent independent regional geophysical interpretation hy
New Holland Mining, using new gravity data to supplement the
existing magnetics, predicted the location and depth of the
Geopeko prospect. The anomaly is largely unexplored, and the
area has excellent potential to host large tonnage Henison Bell
style replacement tin-base metal deposits.

I
I
I
•

9. An exploration programme
concepts, based on acquisition
data to aid target definition.

is proposed to test these
of more gravity and magnetic
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1. INTRODUCTION

Tenement Details

Exploration Licence 28/87 (Figure 1) was granted to New Holland
Mining NL on December 12, 1987. The Companv is sole owner and
manager.

The tenement comprises (guide only) :

I
I

• State Forest
• Timber Reserve
• Private Property
• Crown Land

27.2km2

6.Skm2

13 .lkm2

87.7km2

I
I
I
I
I
I
I

1.2

and excludes about 1.07km2 of tin mining leases

• 4M/78 8ha, St. Dizier area

• part of lSM/78 4ha, St. Dizier area

• 32M/78 2Sha, Amy Creek area

• 33M/78 2Sha, Amy Creek area

• part of S3M/81 6ha, St. Dizier area

• 44M/82 Dha, St. Dizier area

• SlM/84 Sha, Big Rocky Creek area

• 32M/88 (gravel?) Iha, Big Rockv Creek area

Exploration Aims

New Holland recognises that the potential for undiscovered
economic mineralisation wi thin the Heemskirk Granite is low
considering the detailed work of previous explorers, principallv
Renison Ltd. (Roberts, 1980,. 1984, 1985).

However, the northern third of EL28/87 straddles the metamorphic
aureole of the granite, and includes favourable host rocks in the
Oonah Formation with estahlished tin-base metal replacement
mineralisation of the Renison Bell style. This area is
underexplored, particularly in light of the recent work by Leaman
(1988a) and New Holland (Leaman, 1988c) and has excellent potential
for large tonnage Renison style deposits.
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2. WORK COMPLETED IN YEAR 1

Summary

The main Year 1 activity towards the exploration aims has been

(a) a review of all previous exploration and the compilation of a
prospectivity report on the tenement (Cromer, 1988)

(b) preparation of a regional geophysical interpretation of the
licence area based on existing gravity and magnetic data
(Leaman, 1988c) with particular reference to the northern margin
of the Heemskirk Granite.

Review of previous exploration

The Zeehan area including much of EL28/87 has seen two main
phases of exploration: an earlier, prospecting and mining period
following the discovery of tin, silver, zinc and lead near 7.eehan in
the 1880's, and a modern exploration phase by several major companies
since the 1960's. Numerous reports pertain to both periods.

Exploration since the 1960' s includes regional reconnaissance
mapping, geochemistry and geophysics with detailed follow-up work in
old prospects within and along the margins of the tin-bearing
Heemskirk Granite. Aspects of this modern work relevent to EL28/87
are summarised below.

Anzeco (Lockhart, 1975) investigated a prominent aeromagnetic
anomaly (from a previous survey by Rio Tinto Aust. Exploration) north
of Granville Harbour near Gourlay's Creek. Anseco's concept was tin­
bearing magnetite skarn arising from contact metasomatism of
calcareous hosts near the northern contact with the Heemskirk
Granite.

The anomaly coincides with outcropping magnetite-pyrite-limonite
deposits associated with quartz-tourmaline veins. Ground magnetics
and rock geochemistry (W, Cu, Pb, Zn, Ni, Co, Sn, V) were
disappointing.

Most of the southern part of EL28/87 was included in ELll/76
held by Renison Ltd. The licence was progressively relinquished and
finally dropped in 1985. Renison carried out regional mapping and
photogeology, and detailed work in several old tin prospects
(Roberts, 1980, 1984, 1985). Gridding and mapping along the southern
boundary of the Heemskirk Granite for Renison Bell style tin
mineralisation proved discouraging, as was the subsequent search
(1976-81) for low grade, large tonnage, greisen-tin deposits near
Federation Plateau. During 1980-83 Renison investigated the
polymetallic tin-silver-zinc deposits in old workings east of the
southeastern corner of EL28/87, but concluded grades were too low.
The exploration over ten years established significant but low grade,
low tonnage, tin mineralisation within and along the contact zone of
the Heemskirk Granite.
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CRA Exploration held large parts of western and northwestern
Tasmania under Licence 1/77, the southern part of which included the
northern third of EL28/87. The Company in joint venture with Geopeko
commissioned a regional appraisal of the lead-zinc potential of the
region (Legge, 1980). Legge's work is a useful summary of previous
exploration, regional geology, structure, geophysics and mineral
settings. He noted that the central west coast of Tasmania is a top
ranking tin producer (e.g. Renison Bell, 28mt at 1% Sn) with
significant lead, zinc and silver (e.g. Zeehan 200,000t Pb, 837t Ag,
2700t Zn), mostly hosted in Precambrian rocks. Previous companies
had carried out three major regional drainage surveys, with detailed
follow-up at several localities including Granville Harbour and St.
Dizier. Three regional airborne EM surveys had resulted in prospect
evaluation based on tin-related magnetite-pyrrhotite and iron-related
magneti te-pyri te anomalies. Many anomalies, however, remain
untested.

Legge suggested the base metal sulphides and possibly some of
the tin mineralisation in the Heemskirk area pre-dated granite
intrusion. He postulated that the zoned cassiterite-lead~zinc-silver

mineralisation in Precambrian and Palaeozoic sediments extending east
from the Heemskirk Granite to Zeehan may be related more to original
sedimentary basin conditions than the metamorphic effects of the
granite. He briefly tabulated rock geochemistry assays of 117
samples from the massive magnetite-pyrite-quartzite heds north of
Granville Harbour (within EL28/87) where the best results were then
(ppm) Pb 85, Zn 130, Cu 870, Ag 3, Sn 1000.

CRA Exploration and Geopeko jointly reassessed these magnetic
and geochemical anomalies north of Granville Harbour previously
explored by Anzeco in 1975. The partners carried out mapping, soil
sampling, IP and diamond drilling near Gourlays Creek (Kendall, 1984)
north of an exposed north-trending spine of the Heemskirk Granite.
Like Anzeco, the concept was Renison Bell type tin mineralisation in
calc-silicate Precambrian metasediments. The geochemical anomalv
(5n, Cu, Zn) extended over a strike of two kilometres, in two
subparallel zones, coincident with a prominent aeromagnetic anomaly.
Extensive Tertiary sedimentary and basalt cover made adequate
sampling difficult.

Three diamond drill holes totalling 741m were drilled on the
peak magnetic anomaly. Hole 1 (198m) intersected a pyroxene-garnet
magnetite-sulphide skarn including 1m at 0.3% Sn. Other
intersections included 5m of skarn with disseminated chalcopvri te
(34-39m), and 3m of massive pyrite-siderite-magnetite (lSI-154m).
Hole 2 (167m) returned no tin, but 1m of massive magnetite-pyrite was
intersected (51-52m) as well as 4m of massive pyrite-magnetite­
barite-quartz (69-73m). Hole 3 (376m) penetrated 63m of quartzite
and shale carrying minor pyrite and pyrrhotite (70-133m) and 15m of
massive pyrite-pyrrhotite-chalcopyrite-magnetite (291-306m) in an
overall strongly metamorphosed sequence of pyroxene-garnet skarns and
mineralised hornfels.



Late Proterozoic

Devonian Heemskirk Granite

2.3 Tenement Geology

The Heemskirk Granite is strongly jointed. Major directions are
NE-SW and E-W. Mineralisation is strongly related to structure, and
particularly to joint and lineament intersections.

(e.g. Klominsky, 1972, Leaman, 1988b) have
Meredith and Heemskirk Granites are connected

Recently, independent detailed geophysical interpretation of the
aeromagnetic data and new gravity data by New Holland Mining NL
(Leaman 1988c) has considerably enhanced the tin-base metal
prospectivity of the northern margin of the Heemskirk Granite, and of
the Gour1ays Creek - Granville Harbour in particular.

Most of EL28/87 covers the western portion of the Devonian
Heemskirk Granite. The northern third of the tenement is underlain
by Late Proterozoic metamorphosed sedimentary rocks locally obscured
by post-Carboniferous flat-lying sediments, dolerite and hasa1t
(Figure 2).

718009
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Several workers
suggested the Pieman,
at depth.

The oldest rocks are folded, metamorphosed quartzites, phyllites
and slates of the Late Proterozoic-Early Cambrian(?) Oonah Formation
which elsewhere in the area conformably underlies lower aod middle
Cambrian sediments of the Crimson Creek Formation. Probable Oonah
correlates crop out north of Granville Harbour (e.g. Gourlay's Creek)
where they are extensively thermally metamorphosed by the Heemskirk
Granite.

Two major granitic rock types occur - an older, "red" granite
and a "white" granite associated with tin mineralisation, indicating
the body is a multi-phase intrusion.

The Heemskirk Granite is a mineralised, oval-shaped pluton, much
of which is probably offshore (Leaman 1988a,b). The pluton and
adjacent areas have been extensively explored and have been the
subject of numerous recent Mines Department and University studies
(e.g. Blissett, 1962a,b; Both and Williams, 1968; K1ominsky, 1972;
Wells, 1978). The pluton is middle-Late Devonian (345-375 Ma).
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Mineralisation within the Heemskirk Granite

Various styles are recognise~ (Wells, 1978, Roberts, 1980), all
associated with late-stage hydrothermal alteration of greisen veins
localised along pre-existing joints and lineaments. Tvpically, the
greisen veins contain a central zone of quartz-topaz-tourmaline with
selvages of mica bordered by an argillaceous zone. All zones may
carry tin, and although rich pockets of tin-greisen were known, these
have long since been worked out. The remaining ore bodies are
generally low-tonnage, averaging about 1% Sn (Wells, 1978). Several
deposi ts carry polysulphide ores as well as cassi ter i te - usuallv
pyrite, sphalerite, galena and chalcopyrite with minnr bismuthinite,
hematite, magnetite, wolframite and fluorite.

Most of the early mines and prospects were located in the
·white" granite near Federation Plateau along the southern boundary
of the pluton (the South Heemskirk field).

Reported production of metallic tin is about 500t (Federation
Mine 200t) , most of it before 1890.

Mineralisation adjacent to the Heemskirk Granite

The Heemskirk Granite has produced widespread and locally
significant tin, silver, lead and zinc mineralisation within its
metamorphic aureole. Host rncks include the Late Prnternzoic Donah
~ormation and Siluro-Devonian sediments. Both occur east of EL28/87
where they host the riCh silver-lead-zinc ores of the Zeehan
district. The ores appear to be zoned laterally eastwards from the
granite (Both and Williams, 1968. Collins and Williams, 1986).

Several small tin-base metal ~eposits are known along the
northern margin of the Heemskirk Granite, e.g. St. Dizier, Tasman and
Granville Harbour. At St. Dizier (5mt tin ore) the ore body is a
stratabound, replacement high temperature pyroxene-garnet metasomatic
assemblage with disseminated tin in the Oonah Formation. The
mineralisation is associated with an adjacent buried north-trenning
spine of the Heemskirk Granite. Similiar mineralisation occurs in
the Granville Harbour area, which New Holland's recent work (Leaman,
1988c) has shown to be also underlain by at least one granitic spine.

Regional Geophysical Interpretation

As part of its Year 1 exploration programme, New Holland Mining
commissioned Dr. D.E. Leaman to review existing regional genphvsical
data over EL28/87 (Leaman, 1988c). His report is presente~ here in
Appendix 1.
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In additional to postulating three rather than two granitic
types in the Heemskirk Granite, and verifying a major E-W shear?
corridor through the pluton, Leaman paid particular atte.ntion to the
shelfing, northern boundary of the pluton. Figure 9 in the Appendix
is a NW-SE gravity line from the coast at Duck Creek to Trial Harhour
(Figure 4). The interpretation suggests one or more spines of
grani te shelving north under the Granville Harbour area at depths
less than 1.5km. A maximum thickness of 100m of Tertiary sediments
and basalts is also indicated.

Figure 11 is an east-west magnetic line sampling the large
anomaly previously explored by Anzeco and Geopeko north of Granville
Harbour near Gourlay's Creek. The interpretation (combined with
gravity) discounts an igneous source and Leaman suggests a large body
rich in magnetite and pyrrhotite at about 150m depth (250m below
aircraft) • This implies contact metamorphism and sulphide
replacement by a relatively shallow granite mass, which is supported
by the gravity data

The geophysical interpretation substantially agrees with the
prospect evaluation (including drilling) carried out by Geopeko and
CRA Exploration (Kendall, 1986) over the same aeromagnetic anomaly.

Leaman's work has highlighted the anomalies in this area,
untested or underexplored by earlier exploration companies.
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3. DISCUSSION

Year 1 work has highlighted the northern part of EL28/87 as
being the most prospective for replacement style skarn tin anil hase
metal mineralisation associated with buried extensions of the
Heemskirk Granite.

Two areas require detailed attention - the ~~urlay's Creek area
north of Granville Harbour and the anticlinal Oonah Formation on a
trend north from St. Dhier and Tasman further east. These are the
stippled regions in Leaman's Figure 15 (Appendix 1).

The CRAE-Geopeko joint venture established widespread suh­
economic mineralisation in Gourlay's Creek. Although the partners
drilled an intense magnetic anomaly and detected tin-sulphide
replacement mineralisation, they did not have the benefit of regional
gravity coverage which sheds new information on the shape and extent
of the mineralising granitic spine from the Heemskirk Granite.

In addition, the joint-venture relinqhished the area partly as a
result of corporate policy rather than geology, and most of the
Gourlay's Creek and other anomalies are underexplored.

The granitic spines are the source and major control on
mineralisation. In-fill gravity and magnetic data will allow
detailed interpretation of the anomalies for follow-up prospect
evaluation.
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4. PROPOSED FUTURE EXPLORATION

I
To adequately test the tin-polymetallic sulphi~e prospectivity of the

northern thir~ of EL28/87, Year 2 exploration will consist of

I
( i) a gravity survey of perhaps 100 or so stations using

available access, and helicopter-supported where necessary.

The data acquisi tion and detailed interpretation should he
accompanied by completion of a prospect/geological map of the area and
limi ted mapping and rock sampling (for geophysical properties). This
approach will lead to target definitions for exploratory drilling in
Year 3.

I
I
I
I
I
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(ii) a detailed aeromagnetic survey of about 200-250
kilometres (line spacing 150m, sample interval 10-12m).

both covering about 35km2 north and east of Granville Harbour.

line
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SUMMARY

Explo~ation licence "Granville Harbour " include!~ a large part of
~he ~ieems~(ir'k Granite of western Tasmania. Ttli's granite is
perhaps the best understood of all plutons in western Tasmania~

there being some appreciation of the chemical var-iation within
the intrusion and the overall form of the pluton. It is af
un(~uestionable economic significance having sourced the
mir)eralisation of th~ Trial Harbour and Zeehan fields.
Mineralisation in tl'~5e areas is related to shelving and
margi,nal ir~egulal~ity at modest depths arId alteratiorl of the
roof rDcl~s"

EI_ 28/87 covers ttle heart of
unmineralised Granville Harbour
an(j prospects are evident.
This review has assessed the available magnetic ~nd gravity data
with a view to determination of the form of the pluton in this
region~ its effect on the country rocks and identification of
any primar"y controls on irltrusion or possible mineralisation. As
such it provides a substantial improvement on existing
infor"mation.

The Heemskirl< Granite is shown to consist of three major
lithologic members and there is evidence of east-west
strlJctur'ing arid control of the distribution o'f these units. The
plutor, has significant E-W extension and there are suggestions
of fractiJre control on the intrusi"on. The northern marg.in is
compoLtnd 1n form; inc:luejing at least one rib and comple}; shelf
str-l_lcture on a steeply -dipping surface. The little
min2r-aljsation ~~riown from this, area is cel~tainly related to
these deviatiorls wt,ich extend up to 3 km from the expdsed
contact. The· cover of Tertiary sedimer,t and basalt in the
Granville ~~arbotJr region has clearly affected pr'svious appraisal
and pl~ospectir'g of the area and this cover may be up to 100 m
thick locally.

The p~esent' work suggests that members of the Oonah Formation
have been al.ter"eej by thermal metamorphis~ around ttlS contact.
SeIne highly Inagnetic sources can be identified wtlieh are not
cOrlsistsnt with mafic roc~cs. Pyrrhotite concentrations have been
illferrecl.

The fea!3ibility of using th~ relatively low cost gravity and
nlagnetic methods within the area has been established by this
review. SlJch data is able to resolve irregularitie!~ on the
mar-gin of the gr-anite and relate them to abnormal respor,ses
witJ-lin the intrLlded rDcks. Tertiary effects can be separated but
suet, r"esolution requires more detailed magnetic data. Some
infill of the gravity data base is advised and the region of the
inferred northern granite shelf near Granville Harbour should be
reflown using high resolution magnetometry.

I
I,
f
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EL 28/87 "Gr-anvi 1.1 e Harbour II is located on the west coast of
T.),':"ii'Tl":"::j,n i d. same 25 km west of Zeehan. TaS',miHl's landfall, Mt
He(?ms I..:.-.i. r- k, 1 i e~:; within the EL (Figure u.

3. to suggest areas which warrant more detailed examination and
t~le mett,ods which might be used.

·This review was commissioned with three basic objectives.
1. to provide a regional view of the granite and any anclmalous

c~lar-a!:ter within or around it.
2. to assess the form of the granite beneat~l the Precambrian

and Tertiary r'ocks near Granville J~arbDur and any
r-elatiorlships between infel-red structure and ~~nown

mir1(::';I~al i':",aticln.

The miner-al prospect compilation of Jennings et al
(lSlb7) (r-(-?v:l::;)(-:?d) show~. mil,or groups of t.in pl'-ospects and 50m(=
i~301atErJ copper- prospect-s. Most of' these are indicated on the
ge(31ogical base map. Others are shown in Figure 1. Copper
mineralisation has been noted near Mt Heemskirk and St Dizier
but the OCcurrences north and northeast of Granville Harbour are
of particLllar interest. Th~se suggest that the Pr"ecambrian and
Tertiary-covered area north of the granite may well be
prc::;spective.. The granite itself, clear~ly is. !"IDr-e recent
compilations show (as in .Figurf? 1) strat.abound tin elr massive

'pyrite/magnetite occurrences north of Granville Harbour.

;,

1

!

gr'avity and magnetic data ~lave beerl u!5ed forAvailatlle regional
thi~;. r-f.:?'./i.E'trJ ..

The licence includes the entire western part of the Heemskirk
Granite whi,ch ~las yielded modest amounts of tin. The northern
mal-gir"l of the granite is includ~d but few minerali5~d sites are
~~nowrl acjjacent to this margin (e.g., Tasman River, St Di=ier and
Eureka) and these do not bear any consisterlt or obvious
relationship to each other Dr the granite_ Within EL 28/87
previous exploration has been re5tricted north of the granite by
1 imit.ed aC:Cf?SS and Tel'-tiary COVE?r (B1 issett and Gull ine, 1962).
It IS also ·fair comment to state that the region has nat been
'fully explclred; most effort has been limited or very localised
although some geochemical coverage has been mar'a regional within
the grarlite area. The best geological map has been reproduced as
a tJ3S2 fCJr figure!; 2, 3, 4 and 5.
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exists; IP-R, EM and surface magnetics (see
a tabulation). Such surveys are of variable
limited coverage. None are relevant to first

and often can not be understood without such

The aeromagnetic data used was acquired by the Mines Department
in l.981 (Corbett et al, 1982; Leaman, 1986 a). It repl'-f?Sents
the most recent, fully recoverable and digital data set of
uniform specification. The line spacing was about 500 m, with
salnpling at some 40 m~ and nominal terrain clearance of 150 m.
The cDntractor~5 contour presentation is given irl Figul'-e5i 2 and

coverage and value has been
·this means ae~omagnetic and

Only geophysical data with regional
'.:l=jC-2cJ +Cll'·· thi.s \'-eVif?Wo In effect
l~javity d,~ta~

Some cJther data
l_eaman ~ 1980 for­
quality and vel~Y

orcjer appraisals
appr"ai 5..-;,1.

The gr·avity data was extractaci from the Mines Department Tasgrav
and Mt Read gravity data bases. The coverage is nearly complete
at a SIJd(:irlg of 1 km~ there being some modest gaps north of the
granite. ML1Ch of ttlis data was acquired recerltly as part of the
Mt Read Volcanics Project and has not been previously
interpreted. Tt18 r"aw data has not b~en presented. A residual
compilation based on the regional formulation of Leaman 11988 c)
has tlserl given in Figures 4 and 5 instead. This primary
separation is crucial to any specific evaluation of local
st:r-uc:t:ur·e~
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The or"lly regional a!;sessments in the public Dr open file domain
basE.'cj c,n <:1.vailable data or, in the gravity casE::', earlier
cOlnpilati()ns of the data bases have been prepar'ed by Leaman
(19B6 3~ 1:1; 19B7; 1988 6, b, c). 1\10 equivalent s·tr-uctural
assessments have been attempted but the Heemskirk Granite has
been subject of petrological and prospectivity review (e.g.,
c:"lomino:ky, 10/72).

Leaman (1986 a) suggested a broad thermal alteration halo about
the Heemskirk Granite extending from north of Granville Harbour
to Zeehan and Trial Harbour (see Figure 8). Several major E-W
magnetic c()rridors were also inferred with superimposed NW-SE
lineaments. Individual prospects were ctJrsorily reviewed and all
appeared to fall within regions of disturbed mangetic field.

Lea/nan (198b b) was only able to consider the eastern part of
the granite dlle to data limitations. The study ejid confir-m the
p~esence of grarlite shelves exterlding towa~d Zeeharl wtlich
cor'r-elated with the magnetic/thermal alteration effect. The
r-espor1se a(:~oss and within the granite appeared anomaloLl5 and
was rlcJl explained. Very few obser-vations were available and some
l---,tere con~:;idE"recl suspect. The data availabl~:? indicated th,:o\t. part
of the granite offer-ed a positive contrast.

Leanlan (1987) updated the qualitative trend analysis provided by
Leaman (1.986 i:l.~ b) as par-t of a review of majol'- minE:?r-alised
sites ar,d their gravity and magnetic responses. The dist~ibution

af mineralised sites is indicated in Figures 6 and 7 with
respect to granite form and trend 5yst~ms inferred.

"None of these early interpretations offer much detail on the
we5t~rn and northern faces of the Heemskirk Granite.

Leaman (1988 a) generated an interpretation of granite forms as
Pi:3.!~t. D-f a regi ollal study af F'recacnbri an .and Ll:Jwer Pal aeozoi r:::
5trl~ctLtreS ir, north west Tasmania. This wor-~ was commissiofled by
the Mt Read Volcanics Project in order to provide a crustal
settirlg. TIle Heemskir-k Granite was inclLlded in t~le study. The
al131ysis was limited by the regional nature o'f the work to
frsgments of thr-ee profiles but a generalised shape was
5uqgest2(j (see Figu~e 7). A bulk density of abol.Jt 2.62 t/cu m
was implj.ed for this granite which has a r-(Jot mor'e ttlan 8 km
(jeep ~~itt)irl the crust.

L:=,;;\m,~\rl (1988 b) suggested a regional s~:?tting fo,~ t.he granite.
It was placed near- the late Precambrian mar-gin of the proto­
Dunda!~ Trough. As s!Jch it intruded up to 9 km of Late
Precarnbrian Donah Formation and possibly the basal Cambrian
Fa~mati(Jns (including members or correlates Q·f the Success Creek
and Cr-imson Creek Formations). All these youngest Precambr-ian
rocks include dol(Jmitic members.

(

I'
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Tile riot ~25Lllt of Leaman (1988 s, b) was produl:tilJn of a crustal
fornlulation whic~j could be uSEd to pr"epar-e residual Bouguer
anomaly nlaps CL_earnan, 1988 c). The concept ~::r·lown as Mantle88 was
refirred and cl1ec~~ed. It has been Llsed to generate the
presentation st,(]wn in Figur"es 4 and 5. Tt"lis is a crucial
.cjevolopment potentially of greater value than the regional
SG'tt:il"lg interpretations which made it possible since it allows
mor"e r-eliable and comprehensive use of the gravity data base and
fl~ees the interpreter of the need to consider crustal sources
and the sur"veyor of the need to acquire e):tended profiles. More
t-elialJ!e local interpl"'°et.ations· a.re facilitated llsing o;;:.;irnpler
pr-Clcedl.u'"es and nH.:~thr.)ch;.

This review is built upon, and dependent Llpon, the implications
and formulations of the foundations provided by Leaman (1986 a,
19138 a, 1988 c:). The present review fine details the above work
anej assesses exploration factors in a way which would not be
possible without that foundation.

Collins and Williams (1986) have r~cDrded tin prospects west and
rlo~th west of St D:lzier. Neither were known to 81issettand
Gulline (1962). All three are quoted as str"atabound replacement
deposits. Magnetite and pyrrhotite are also present. This is
consistent with a concealed pluton margin and the inferred
character of ttle intruded rock seq~ence (note Leaman, 1988 b).
'This style of deposit can be contrasted with the greisen/
(jiss2minated type within the southern half of the granite ­
believed to lie within a small, domal body of alkali feldspar
granite. Klominsky (1972) and Wells (19781 considered that the
bulk of the granite is composed of biotite granite Iredl and
intruded by a sheet of more alkaline biotite-muscovite granite
(.,hite). Tin in the ,white gr-anite is greis,m disseminated le.g.,
Federation) but is occasionally polymetallic (e.g., Sweeneys).
Collins and Williams (19861 nate that the large deposits and

·potential ta~gets ar-e related to stratabol~nd cassiterite
pyrrhotite replacement Ores in Precambrian Cambrian
s2dimentary sequences whereas other deposit styles tend to be
low volume Qr lew gr"ade.

This summary of previous work or knowledge ,status has emphasized
those elements which are regionally relevarlt or wtlich might
affect prospect:ivity assessment and exploration direction. More
specific information has not been sought or recovered for this
re'./.1 e~"I.
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QUALITATIVE COMMENTS

The foll(Jwing not.es out! inefeatures of the gravity and magnetic
fields and any obvious relationships. They also serve to draw
att2ntiorl to those elements perceived to be relevant to further
exploration and worthy of immediate quantitative estimation
(belo~'J).

The residual gravity field is striking IFigures 4 and 5). There
are three particular aspects.

It is interesting to co'npare the location" of known mineralised
sites al1d these elements. The copper (and gold?) occurrences
nDt.ed by \Jenning~;i et c';\1 (1967) lie on 01"- nE';!:\r th<e largest.
gradi<;,:ont. (1).

In ttle nortt,ern half of the granite most tin (subsidiary
copper?) occurr-enCES are not far removed from the Mt Heemskirk
negative but, sigrlificant1y, the nlany tin ClCCIJrrer1Ces in the
sc)uth lie within a positive segment of the heart zone. In the
cor,text of the er,tire pluton and its pattern of responses this
latter" area is clearly anomalous (white granite).
The relatively positive core and negative filargir1alresponses
have thus been con'f i rmed by updated and re-?cent survey. These
were aspects which led Leaman 11986 bl to troubled and uncertain
cOflclusions. The variations are clearly important and t~leir

e:<planation is crucial to any appreciation of the prospectivity

'I
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The predominance of nearly E-W trends and N-S gradients. The
largest occurs north of the northern margin of the granite
in the regioll of Rocky Creek and extends to the Pieman River
"ell east of the N-S eastern mar-gin of the granite. <It was
this effect which first est~blished the existence of granite
bE'ne':lth Zeeh.[-\I1)
A subtler -i-eature- occurs near 5362000 mN. It i~. a
r"elatively negative E-W axis unrelated to sur"vey looping.

Tt,e east arId west margins of the gr·anite appear more
negative than the core of the pluton. In the region of Mt
~t2emskir~ some of this effect might have bsen ascribed to
inadequate terrain correction were it not repeated at the
coast wt,el~e suet, explanations are invalid. The r·elated
gr-acJierlt is onshor-e and clearly not due to Tertiary O~

Recent sediments offshore. The negative responses irldicate a
lighter marginal. phase. which in north east Tasmania· is
usually associated with tin-bearing granites (e.g., Lottah;
Leaman et aI, 1975).

The heart of the pluton is relatively flat gravimetrically;
there being little more than 1 mGal relief for much of the
exposure, regardless of topography. This indicates a high
degree of compositional homogeneity for the pluton.

,
:
i
i



Responses south and west of Mt Heemsl~irk which lie wholly within
the granite cannot be related to any marginal reaction but may
be associated with internal contacts between granite phases.

Little trend information is evident at the scale of Figures 2
and ~ e~:cept near 5362 000 mN where the field is clearly
di~;t.(JI~t(·~d in an E-W 5en!Sf~. Gravity data also reflE~c:t t.his zone.
·rh~ general gradierlt acr05~ the granite steepens south of this
corridor and indicates a bulk compositional change with subtle
magnetic c:ontrasts when compared with the northern part of the
plut(]f1p

Tile gr"anite is general,ly quiet magnetically and a lar"ge part is
vir-tually nCln magnetic_ The broad sweeping gr"adient evident in
Figur"e 3 is due to conta(:t ~ffect some kil(Jmetres to the west
arid mirl0r variations may be due to .flight clearance differences
(J~ ~inlall G~:idation effects. The eastern part of the granite is
n:uc:tl mCJre (ji!:.;tlAr-bed. Some elf t~le responses are sizeable negative
ef-fects whictJ form one half of the contact response. The contact
r"esponse would be generally minor but the thermal alter-ation of
the Oorlah For/nation t13S modified the effective contrast. The
CO:".lpJ.E?t iHlomclly n€2ar- IlTE-\sman River ll is of this type. The
greatest s·ffects appear to be north of Mt Heemskirk.

the
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offers a different perepective
its metamo~phic effects.

of thi!:.; gr"ani tE'~

The magnetic field
Heem5~~i~k Granite and
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I·f ·tt·le conter,tion of Collif1s and Williams (1986) that worthwile
mine~~]isation (especially. - tin) will be associated with
pyrr·tlcltlte in replacement deposits is accepted then anomalies
north of the mapped mar"gin 'of the granite mllst be ~eviewed. Some

.are cleal~ly associated with Tertiary ba5alt, but may include
di5glli~;ed basement effects, while several correlate with exposed
Oonah FI~rmation. One such example lies immediately east of St
Di;:ier"M While simple inspection Q·f the field usin{] the available
geological basemap can suggest several anomalous pieces of Oonah
Fo~mation the mapped blanket of Te~tia~y ~ocks ~&nde~s many
correlations doubtful.

It is notl-?'worthy that the only k.no\'oJn out.Cf""CIP Q·f Cambl~ian m'3.fic
rocks In the area (a gabbro) generates little direct r·esponse.
This may reflect line position, mappiflg or alteration. The
Te~tia~y basal~s always produce a response.
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MINERALISATION RESPONSES

TF~END P{HTERNS

QUANTITATIVE EVALUATION

Both data sets have been aSGessed~ Time constFaints on thi$
review ~lave lj.mited analysis and effoF~ has ther"efore been
corlcer1trated orl those elements defined qualitatively.

have been selected for inclusion based on
resolved (Figures 9 and 10).

pl"·ofi.l€:~s

c:hal"act.E~r5

Two gl'-avi ty
~3 umma t:. i Dn (J·f

Within t~le granite i,t is pos5~ble to identify orientations which
can be related to ptloto-lineaments, fFactures OF m~,jOF faults
(SF.~e- ba!:;E" maps).

Lirle 1 (Figur-e 9) e>:terlds NW-SE from the coast near Duck Creek
acr(]ss t~le pluton to the Montagu Mine near Trial Harbour. It
samples t~le zone of generally extended negative field north of
Gral-1vllle ~~arbour B!; well as t~,e central E--W feature within the
pluton and the more positive southern part of the pluton.
The basalt-covered area can be cOI~related with the negative=one
north of Granville Harbour. However", if the profile is e}:amined
i,t will be observed that rio more than -1 mGal carl be ascribed to
the mapped distribution of Tertiary rocks. The bulk gradient is

Gross patterns defined by previous work have tlesn Gutlined above
(Figur-r~ 6).
The 8>:tant gravity data suggest some NW·-SE elenlerlts but in
gene~al only first order or E-W features are evident.
Tho magnetic data offer a more refined view - espec:ially within
the gp"anite. The NW-SE sY5tem suggested by gravity data can be
recognised nor-ttl ar,d w~st of St Di=ier wheY'e most features
appear l-ane1om and is predominant within t~le gr"anite although
l:ross cut by the central E-W systefn.

An atternpt was made by Leaman (1986 a) usirlg the same magnetic
data to identify any patterns between mine~ali5ation and
resporlses. Patterns do exi~t but it is not known haw relevant or
~pecifi(: these are due to the 500 m line spacing and the small
scale of the known mineralised sites.
Sites such as Tasman River and St Dizier are associated with
major 3110malies but it is unclear to what eNtent these are
simply bul~~ alteration effects. Time and data t,ave not permitted
evalua"tion. Prospect!5 within the southern part of the granite
are r-elated to areas of generally disturbed field or chang~s in
gross composition but no other pattern is evident. No known
mineralisation is associated with the obvious and major central
E-W clisruption of the granite although this same zone clearly
controll ed much of t~I£'? mi ner-al i 5ati on of thE~ Zeetlan Fi el d.
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Line 2 (Figure 10) illustrates this feature. All essential
characters observed on line 1 can be recognised on line 2 north
of the grarlite margin. The general absence of Tertiary materials
at ttlis easting allows their exclu~ion from further treatment.
The gradient change at 5372 000 mN reflects the spine on the
mal-gin.

I

I,
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the subtle spine of negative anomaly
Dizier/Ta5man River mines confirm the
line 1. This spine represents a smaller
rib on the g~anite face~

orientations have been tested although few satisfy
,a,;sumption,; of this level of modelling. The

drawn aCr"05S

NW fl"om St
SUgl]C!S"t i Dn of
,;tE>eply dipping

Sevel...·al line
the simple

The negative margirlal anomalie~ reflect low density ~)hases

(--0.02 t/cu In). Analysis reveals at least three phases to the
Heenls~:il-~~ Granit~ and that each occurs as a signific:ant volume;
not limited sheets O~ sills (density: 2.60. 2.62, 2.64). The
over"all der1sity contrast between granite suite and Oonah
Formation is consistent with more regional assessment and
available property data.

PI~"of i 1 ("?':::;

trending
iJ(?ner-al
and more

Th~- two profiles presented yi~ld some assessment of the mass
balallce withill the granite. Line 1 SllOWS that the SOllthern
11L'Jhit~:?" granite is denser by at least 0.02 tleu m and ctlthough
the selected figure does not include arlY tested options the
central E-W offset is clearly seen to be in the style of a fault
with respect to the compo,;ition of the granite and that the
white grani~e is repeated north of it. 1h~ sheet-like contact
suggested by Klomj"n5t~y (1972) carl yield the resporlse but a major
repetition with moderate angle contal:ts is more likely. The E-W
a~:i5 ttlUS r"epresents a major structur-e in existence prior to and
controlling intrLlsion.

not modified. The !itep deviation is equivalent to about 40 m of
Tertial~Y sedimentary ma.tE'r'ial. Since thE~ dt?viat:lon is negative
any combined basalt/sediment sequence must be gravimetrically
dOlninated by the sediment even thotJgh basalt may outcrop. A
section comprising 100 m of sediment and 30 m of basalt WQuld
yield -2 mGal, or -1.4 mGal with 100 m of basalt. This suggests
the r12ture of any Tertiary balance. The topographic relief
implies a maXimtJfn section thitkness of 100 m presuming no deep
carlcealed channel fills. There is no evidence for such leads
since coastal exposures of pre-Tertiary rocks are continuous.
The respon~;e is therefore granite-related, not Ter"tiary-related.
The disturbed gravity field response extends northward fronl the
ir-r-egtJ]ar- eXpOSlJr-e at Granville Harbour although coverage is
iJladecluate to defir)e it completely.
Tt1e moejel suggests one alternative for the fOI~ln of the northern
margin of the granite. Extended trsatment would be required~

coupled with some additional coverage, to determille details with
assurance. All solutions recovered at ttlis stage require some
fOJ-m of shelving at a depth no greater than 1000 to 1500 m with
saine ab!-lJpt steps.
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re~iolutiorl of consistent model fits and geological presumptions
re(~uires a model balance of 15 mGal (refer upper right of
Figures 9 and 10). This difference shows that the sections,
which intersect at about 45 degrees, are compatible ar,d that the
inferl'-ecj density variations are inescapable and corr"ect.

Magnetic ar~alY5is fac~5 differ~nt issues. Reliable and d~tailed

modelling can only be justified on the observed data; i.e., on
E-W lines, due to coarse line spacing (500 fill. A few lines were
selected 1n order to examine the nature of sources within the
intruded Oonah Formation north of the granite.

Consider line 1450 (Figures 11, 12 and 13). This line, at about
5371 500 filN, sarnples the southern part of the large anomaly
north of Granville Harbour (corresponding to the negative
gravity effect) which also appears to cor~elate with much
Tert i ar-y basal t.
Figure 11 provides a spectral depth estimate solution generated
by a specially cOflditioned operator approach. It suggests
relatively deep sources in the region of the basalt (100 to 150
m below sur-face, 25(1+ m below aircraft) which are much mare
localised than ttle mapped distribution of sur·face basalt would
imply. If the source are related directly to Tertiary rOC~~5 then
a deep lead is ilnplied. Ttlis is not sustainable gravimetr-ically
but the station spacing may be too coarse tobs certair1.
In Figur·E:~ 12 thE~ anomaly, ascribable to basalt, h,;,\~,:> been
modelled. This generates three problems; the basalt - if t~le

source must be ffiLICh thicker, of very higtl contrast - up to an
orde~ of magnitude greater than nar~al, and associates with an
anGmalo;~s model fit balance. The fit balance should be in the
range 60 to 90 nT, or of.that order, not 200 nT, based on all
profilt:?'5 (including those of LE'aman, 1986 a). If the source is
taken to be a single flow or flow pile then a ridiculous
·contrast Inust be assumed. On this basis it may be concluded that
whil.e the surface Ter"tiar'Y rocks may contribute to the effect
they do not generate it. Note also that the overall gravity
effect due to Tertiary cover is ~lightly negative demonstrating
a sedimentary predominance.
Figure 13 ~rovides an alternate SDlutio~ whic~l accepts the
general validity of the spectral treatment. Tt,is enables a much
better model balance but the minimum contrast required is still
very high and is certainly not due to any reglJlar igneous rock.
A sou~ce rich in magnetite or pyrrhotite is implied and this
source lies within the Donah ~ormation and is no part of the
Art~l~~r Lineament sequence to the north of the Pi~man River.
Stratabound concentrations of this type have r-ecently been
recorded peripheral to the Tertiary cover. Sources of this type
I-eflect contact metamorphism and sulphide introduction by a
shallow granite mass. (Gravity data imply a shelf beneath). On
this basis magnetic data would suggest granite at shallower
de~Jth tl,an the gravity data althought the relatively steep
gravity gradient noted on line 1 (Figure 9) at about 5370 000 mN
(near 8ig Rocky Creek) was not fully m~tched in the model .nd
this does indicate that some shallow spines may be present.
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E3pectl~al analysis of the type presented in Figur~ 11 is limited
by the sampling of the present survey and SDlne options are not
available. In the e~:ample given it is not possible to e:~parld the
bar,d width without losing the target due to end of line data
los~;. An incr~ase in s~mpling of about ~ or 4 to one is
del;ir-able; i.e., a sample interval of about 10 fll.

Figure 13 also pr-esents some indication of the style, magnitude
and contr'3st re(~uired of sources within the Donah For"mation.
These cGulej be asc:ribed to local igneous members or altered
mL(dstones blAt a fold relationship .may be inferred fOI~ a sirlgle
llnit. This plunges southward from Duck Creek toward tt,e gr"anite
west of "Tasmarl Rive~. The implied contrast is COflsistent witt1 an
altered Rlafic rock, igneous rock of intermediate composition or
a schist witt1 a few percent magnetite. Few igneous rocks have
been mapped in the ~egion and the latter lithology is thought to
be most likely.

Figure 14 (line 14231 examines the character of such anomalies
close to the granite margin. The form of the profile is
distorted by the overall effect of the contact and three
dimensionsal methods are required for complete resolution. Even
so ttle general style of the fold sources has beerl confirnled in
brcJaci terms. The peal< effect is greater due to the greater wicjth
of SOIJr-Ce at this nortt1ing but hearneS!i to gr-snite does not
appear" to ~lave modified the contrast. It should be noted that it
Inay we:ll be possible to find a solution in which the geometry/
contrast balance is equivalent. The- smaller anomaly to the west
of tt18 "fold couplet represents the southern extension of the
principal featur"e in line 1450 and the negative effect is part
of the same relationship.
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CONCLUSIONS

Review of regional data in the region of the Heeolskirk Granite
and Granville Harbour has indicated

1. T~le Heem!~ki~~, 13ranite is composed of at least three major
litl'lolclgical units. The present work is not sufficiently
definitive to suggest the . structural patterns and
relationships of the cont~cts but-the gravity method could
do so. The lighter (2.60) and h~avie~ (2.64 tieL! m) phases
a~)pear to intrude the intermediate red phase.

Phase intrusion has either beeh controlled, or offset, by
major E-W features and stress fields with a major
discontinuity in the heart of the pluton.

have some ecorlomic
arlJund the northern
from their a}:es.

the Oonah FClr'mation has tt,e effect
contrast. Once the conversion has

consistent for' up to 1.5 l~m ·from the

irregularities identified
The few mineralised sites

granite are not far removed

has significant E-W extension and the northern
the fnrm of ~ fracture-controlled feature at this

Thermal metamorphism of
[)f irlcreasing magnetic
b(~C2n fTI.:'\c!f2 tilt.;:·) e-ffec:t is
mar"gin ()f tt18 gr-anite.

The underexplored area north arId east of Granville Harbour
15 both miner"alised and prospective. Anomalous magnetic
sources have beffin shown to occur beneath Tertiary cover and
these appear to be associated with stratabound replacement
mirH~I""al isation.

Most mineralisation within ~he granite is related to the
mere magnetic and denser "white " granite. This is not a
Llniversal observation but close rev~ew of the granite
composition near all sites would be required to establish a
pattern. Gravity data are able to resolve the internal
character" of the granite. The, existing gravity and nlagnetic
data sets cannot resolve specific signatLlres for ttle small
PI~(J,::;pect:::. kno~·Jn.

The pluton
mar"gin has
01'- i entat i on.

The nc)rthern margin is compound in form. Overall the
northern contact of the granite dips north with a
corlsider-able east-west e}:tensiOh. Spirles~ r-ibs or shelves
are superimposed. A large shelf, possibly conlposed of
sevEJ'-al spines and steps, e}:tends no~th of Granville
Harbour. The specific trend of any components to this shelf
is t.tnclea~ but the effect is no~thwa~d. A ~ib extending
north of St Dizier trends north wSst. Each e·ffect extends at
least 3 knl from the limit of exposure. Gravity data may be
used to resolve these features Dr interpret fine detail.

The ffl:3r·-g i nC:il
!:;:L gn:L f i canc~?y
mar-gin of the

B.
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RECOMMENDATIONS

is not especially
itself given past
i(jentification of

structulr"eS does

It has been beyond the scope of this review to search all
previou9 literature. The next phase of ,exploration should be
linked to a reliable prospect location plot and any
geochemical data available. This may also require some
detailed mappillg of exposed Oonah rocks near Big Rocky
Creek. Samples should also be collected for property
determination; susceptibility, remanence, and density.

Ttle ai-sa nor-th of the northern margin of the Heemskirk
Granite is considered prospective for Sn-W, Pb-Zn and
possible Au mineralisation. Traces of all ar~ ~~nown but tin
is the most likely target associated with this granite ir1
tt1e COfltact zone with Oonah Formation dolomitic hosts.
It has not been pos5ible during this review to examine in
detail the sub-basalt sources north of Granville Harbour and
t~le existing data is not ideally suited in any event.
Since the detailed shape of the grar1ite margin and the
precise location of sub-Tertiary sources is relevant to
e>:~Jlor·ation of any target, not to mention separation of any
effects introduced by Tertiary cover', the following are
~~uggE?sted.
a) Refly ths area north of the granite uSing a high
resolLltion magnetometer, sample spacing of about 12 m and
linE? Sp,~\Cir1g o·f no more than 150 m. This will allow proper
2ppl'-aisal of basalt effects and specification of deeper
t:a.t'"(;et.~;.

b) Ini:ill the gravity survey of ttle same area tlJ a nominal
"spacing of 400 or 500 m. This will allow definition of
contact farms and irregularities.
The present review has established the feasibility of this
a~lpr'Da(:h using data Q·f limited resolution.

Gravity

anyone

AlthOtJgtl the geophysical-structural review
encouraging within the Heemksirk Granite
e::ploration and mineralisation styles, the
major irltrusion p~lases ~nd controlling
war"rant some geochemical testing.
a) are any metals (including Cu, Au) erlriched in
ptlase or along tt,e E-W offset zone?
b) SFe tt18 contacts enriched between the phases?
gradients define these zones.

1.
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from m",ps of Bamford
and Green (1986) or
site data b~se .li~t

(Green, pers comm;
Bamford, pers comm)
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./ magnetics
./ (Leaman, 1986a.b)
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Only obvious lineaments
shown ()10 km). No
weighting ascribed.
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Positions may' not be
accurately located's1nce
magnetic features may be
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MINES DEPARTMENT AEROMAGNETI C COVERAGE OF THE HEEMSKI RK GRAN ITE
Contours from provisional interpretation of the form qf the
intrusion are also shown. FIGURE-8
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