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SUMMARY

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

Mineralisation within the granite 13 mainly ¢tin and
polymetallic sulphides in late-stage, hydrothermally altered
grelisen veins 1localised along pre-existing Jjolnts and
lineaments. Recorded hard-rock production is about 500t of
metallic tin, mostly before 1890, Minor alluvial production is
recorded.

The Heemskirk Granlte 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 mineralisation
towards Zeehan is related to the thermal effects of the gra-
nite, Recorded production from the Zeehan field 1is 200,000t
Pb, 2700t Zn, 837t Aq. '

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 1s 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 hv
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 Renison Bell
style replacement tin~base metal deposits.

An exploration programme is proposed to test these
concepts, basSed on acquisition of more qravity and magnetic
data to ald target definition. '
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1. INTRODUCTION

Tenement Details

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

The tenement comprises {(quide only):

® State Forest 27.2km2
e Timber Reserve - 6.5km2
e Private Property 13.1km?
e Crown Land 87.7km?2

and excludes about 1.07km? of tin mining leases

e 4M/78 8ha, St. Dizier area

e part of 15M/78 4ha, St. Dizier area

e 132M/78 25ha, Amy Creek area

e 33M/78 25ha, Amy Creek area

@ part of 53M/81 6ha, St. Dizier area

e 44M/82 33ha, St. Dizier area

e 51M/84 : 5ha, Big Rocky Creek area
.

32M/88 (gqravel?) lha, Big Rocky Creek area

Exploration Aims

New Holland recognises that the potential for undiscovered
economic mineralisation within 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 established tin-base metal replacement
mineralisation of +the Renison Bell style. This area 1is
underexplored, particularly in light of the recent work by Leaman
(1988a) and New Holland (Leaman, 1988¢) and has excellent potential
for large tonnage Renison style depcsits.
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2. WORK COMPLETED IN YEAR 1

Summar.
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, 1988¢) with particular reference to the northern marqgin
of the Heemskirk Granite.

Review of previous exploration

The Zeehan area including much of EL28/87 has seen two main

phases of exploration: an earller, prospecting and mining period

following the discovery of tin, silver, zinc and lead near %eehan in
the 1880's, and a modern exploration phase by several major companies
since the 1960's. Numerous reports pertain to hoth periods. -

Explorafion since the 1960's includes regional reconnaissance’
mapping, geochemistry and geophysics with detailed follow-up work in
0ld prospects within and along the margins of the tin-bearing
Heemskirk Granite. Aspects of this modern work relevent to EL2B/87
are summarised below. B

Anzeco (Lockhart, 1975) investigated a prominent aeromagnetic
anomaly (from a previous survey by Rio Tinto Aust. Exploration) north
of Granville Harhour near Gourlay's Creek. BAnseco'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, 2Zn, WNi, Co, 8n, V) were
disappointing. '

Most of the southern part of EL28/87 was included in EL11/76
held by Renison Ltd. fThe 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 alonqg 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 deposaits 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 qrades 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 Companv 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 coazt of Tasmanla 1s a top
ranking tin producer (e.g. Renison Bell, 28mt at 1% Sn) with
gsignificant lead, zinc and silver (e.g. Zeehan 200,000t Ph, 837t Ag,
2700t Zn), mostly hosted in Precambrian rocks. Previcus 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
magnetite-pyrite 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-guartzite bheds 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 anomaly
(Sn, 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 741lm 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 S5m of skarn with disseminated chalcopvrite
{34-39m}, and 3m of massive pyrite-siderite-magnetite (151-154m).
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-chalcopvrite-magnetite = (291-306m) in an
overall strongly metamorphosed sequence of pyroxene-garnet skarns and
mineralised hornfels. '
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Recently, independent detailed geophysical interpretation of the
aeromagnetic data and new gravity data by New Holland Mining NL
(Leaman 1988¢) has considerably enhanced the tin-base metal
prospectivity of the northern margin of the Heemskirk Granite, and of
the Gourlays Creek —~ Granville Harbour in particular,

Tenement Geology

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-Carboniferocus flat-lying sediments, dolerite and basalt
(Figure 2).

Late Proterozoic

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 and middle
Cambrian sediments of the Crimson Creek Formation. Probable Oonah
correlates crop out north of Granville Harbour (e.q. Gourlay's Creek)
where they are extensively thermally metamorphosed by the Heemskirk
Granite,

Devonian Heemskirk Granite

The Heemskirk Granite is a mineralised, oval-shaped pluton, much
of which 1a 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; Klominsky, 1972;
Wells, 1978), The pluton is middle-Late Devonlan (345-375 Ma).

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. '

_ Several' workers (e.g. Klominsky, 1972, Leaman, 1%88b} have
suggested the Pieman, Meredith and Heemskirk Granites are connected
at depth.

The Heemskirk Granite is strongly jointed. Major directions are
NE-5W and E-W, Mineralisation is strongly related to structure, and
particularly to joint and lineament intersections :
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Mineralisation within the Heemskirk Granite

Various styles are recognised (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
deposits carrv polvsulphide ores as well as cassiterite - usually
pvrite, sphalerite, galena and chalcopyrite with minor 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
gignificant tin, silver, lead and =zinc mineralisation within its
metamorphic aurecle. Host rocks include the Late Proterozoic Ocnah
Formation 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 Willlams, 1968. Collins and Williams, 1986).

Several small tin-base metal deposits 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 pvroxene-garnet metasomatic
assemblage with disseminated tin in the Oonah Formation. The
mineralisation is associated with an adjacent buried north-trending
spine of the Heemskirk Granite. Similiar mineralisation occurs in
the Granville Harbour area, which New Holland's recent work (Leaman,
1988¢) has shown to be also underlain hy at least one granitic spine.

Reqgional Geophysical Interpretation

As part of its Year 1 exploration programme, New Holland Mining
commissioned Dr. D.E. Leaman to review existing regional geophvsical
data over EL28/87 (Leaman, 1988c). His report is presented 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 attention 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
granite shelving north under the Granville Harbour area at depths
less than 1l.5km. A maximum thickness of 100m of Tertiary sediments
and basalts is also indicated.

Figure 11 is an east-west magnetic 1line 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 ahout 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 and hase
metal mineralisation associated with buried extensions of the
Heemskirk Granite. '

Twce areas require detailed attention - the Gourlay's Creek area
north of Granville Harbour and the anticlinal Oonah Formation on a
trend north from St. Dizier and Tasman further east. These are the
stippled reqions in Leaman's Figure 15 (Appendix 1)}.

The CRAE-Geopeko Joint venture established widespread sub-
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 relinghished the area partly as a
result of corporate policy rather than geclogy, 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

To adequately test the tin-polymetalllic sulphide prospectivity of the
northern third of EL28/87, Year 2 exploration will consist of

(i) a g;évity survey of perhaps 100 or 8o stations using
available access, and helicopter-supported where necessary.

(ii) a detailed aeromagnetic survey of about 200-250 1line
kilometres (line spacing 150m, sample interval 10-12m).

both covering about 35km? north and east of Granville Harbour.

The data acquisition and detailed interpretation should bhe
accompanied by completion of a prospect/geoclogical map of the area and
limited mapping and rock sampling (for geophysical properties). = This
approach will 1lead to target definitions for exploratory drilling in
Year 3. '
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SUMMARY

Exploration licence "Granville Harbour" includes a large part of
the Heemskirk Granite of western Tasmania. This granite is
perhaps the best understood of all plutons in western Tasmaniaj
there being =some appreciation of the chemical variation within
the intruzion and the aoverall form of the pluton. It is of

unquesticonable economic significance having =zourced the
mireralisation of the Trial - Harbouwr and Zeehan Fields.
Minmeralisation in these areas is related to shelving and

marginal irregularity at modest depths and alteratieon of the
roof rocks. :

El. 28/87 covers the heart of the pluton and the seemingly
unmineralised Granville Harbowr region even thouwgh minor shows
and prospects are evident.

This review has assessed the available magnetic and gravity data
with a view fo0 determination of the form of the pluton in this
CEgL O, ity effect on the country rocks and identification of
any primary controls on intrusion or possible mineralisation. As
such it providaes a substantial improvement on  existing
information.

The Heemskirl: Granmite is shown to consist aof three major
litholaogic members and there is evidence of east-west
structuring and control of the distribution of these units. The
pluton has gignificant E-W extension and there are suggestions
wf Fracture control on the intrusion. The northern margin is
compound  in  form;  including at least one rib and complex sheldf
sbructure Qi a steeply. - dipping surface. The little

mingrali=ation  krnown fraom this. area iz certainly related to

thesg deviations which extend uwup to 3 km from the exposed
contact. The "cover of Tertiary sediment and basalt in the
Granville Harbour region has clearly affected previous appraisal
and prospecting of the aresa and thi=s cover may be up to 100 m
thick locally.

The present - work suggests that members of the Oonah Formation
have been altered by thermal metamorphism around the contact.
Bome highly magnetic sowces can be identified which are not

consistent with mafic rocks. Fyrrhotite caoncentrations have been .

inferrad,

Fe  feasibility of  using the relatively low cost gravity and
magnetic methods within the area has been established by this
reviaw., Such data is  able to resolve irregularities on the
margin  of the granite and relate them to abnormal responses
within the intruded rocks. Tertiary effects can be separated but
such resclution 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 Harbowr should be
reflown using high resolution magnetometry.

e L R YT

e

- 31 g

A T

LT

I S

e et

b L we



718020

039
INTRODUCTION

EL. 28/87 "Granville Harbour" is located on the west coast of
Tazmania some 25 km west aof  Zeehan. Tasman®s landfall, Mt

leemslkirk, lies within the EL (Figure 1)}.

The licernce includes the entire western part of the Heemskirk
Granite which has  vyvielded modest amount= of tin. The narthern
margin of  the granite is included but few mineralised sites are
known adjacent to this margin (e.g., .Tasman River, 85t Dizier and
Eureka) and  thezse do not bear any conszsistent o ochvious
relationship to sach other or the granite. Within EL 28/87
previcus explaration has been restricted north of the granite by
limited access and Tertiary cover (Blissett and Gulline, 1962).
It is also falir comment to state that the regiaon has not been
fully auplored; most effort has been limited or very localised
although some geachemical coverage has been more regional within
tha granite area. The best geological map has been reproduced as
a hase for figuwes 2, 3, 4 and I.

The mireral prospect compilation of Jennings et al
(1257 (revised)  shows minor groups of tin praspects and some
isolated copper prospects. Most of these are indicated on the
geclogical 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
af particular interest. These suggest that the Precambrian and
Tertiary-coverad area north of the granite may well he
prospective. The granite itself, clearly idis.. More recent
compilations show ({(as in -Figuwe 1) stratabound tin ar massive

‘pyrite/magnetite aocturrences north of Granville Harbaour.

This review was commnissioned with three basic objesctives.

1. to provide a regional view of the granite and any ancmal ous

character within or around itt.

2. to aszess the form of the granite heneath the Precambrian
arid Tertiary rocks near Granville Harbour and  any
relatiaonships hetween inferred structure ardl kEnown
mina-alisation. -

»  to suggest areas which warrant more detailed examination and
Lhe methods which might be used.

[ |

1

Availakilie regional gravity and magnetic data have been used for
this review, :
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DATA

Only geophysical - data with regional coverage and value has been
used for this revigw. In effect -this means asromagnetic and
giravity data. .

Some other data Histsy IF-R, EM and surface magneltics (see
Leaman, 1980 for a tabulation). Such surveys are of variable
guality and very limited coverage. Naone are relevant to first
oirdder appraisals and often can not be understood without such
appraisal. -

The aeromagnetic data wused was acquired by the Mines Department
in 17981 (Corbett et al, 19823 Leaman, 19846 a)l. It reprezents
the most recent, Ffully recoverable and digital data set of
uniform specification. The line spacing was about 500 m, with
sampling at. some 40 m, and mominal tervain clearance of 150 m.
The contractor’s contour presentation is given in Figures 2 and

Tha gravity data was eutracted from the Mines Department Tasgrav
and Mt Read gravity data bases. The coverage iz nearly complete
at a spacing of 1 km; there being some modest gaps north of the
granite. Much of this data was acquired recently as part of the
Mt Fiead Volcarnics Froject and has not been previously
interpreted. The raw data has not been presented. 4 residual
compilation baszed on the regional formulation of Leaman (1988 c)
has bszen given in Figures 4 and S instead. This primary
separation is crucial to any specific evaluation of local
structure.
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PREVIDUS WORK

The aonly regional assessments in the public or open file domain
bazed i available data aor, in the gravity case, earlier
conpilations of the data bases have been prepared by Leaman
(1985 a, bj; 1987; 1988 a, b, c). DNMNo equivalent structural
assessments have been attempted but the Heemskirk Granite has
been cubject of petrological and prospectivity review (2.g.,
Elomimzhy, 1972). : -

Leaman ({19856 a) suggested a broad thermal alteration halo abaout
the Heemskirk Granite extending fram north of Granville Harbour
to Zeehan and Trial Harbour {(see Figure 8). Several major E-W
magnetic corridors were also inferred with superimposed NW-GE
limeaments=. Individual prospects were cursorily reviewed and all
appeared to fall within regions of disturbed mangetic field.

Leaman (1984 b) was only able to consider the eastern part of
the granite due to data limitations. The study did confirm the
Rresence of granite shelves extending toward Zeshan  which
correlated with the magnetic/thermal lteration effect. The
response  across and  within  the granite appesared anomalous and
was  nobt explained. Very few chservations were available and some
were gonsidersd suspect. The data available indicated that part
of the granite offered a positive contrast. '

Leaman {1787) updated the gualitative trend analysis provided by
Leaman (1728 a, b)Y as part of a review of major mineralised

sites and their gravity and magnetic responses. The distribution
of mineralised =sites 1is tndicated in Figures & and 7 with

respect to granite form and trend systems inferred.

‘None of these early interpretations offer much detail on the
western and narthern faces of the Heemskirk Granite.

L.eaman (1988 a) generated an interpretation of granite forms as
part of a regieonal study of Frecambrian and lLower FPalagozoic
structuraes  In north west Tasmania. This wark was caommissioned by

pecr]

the Mt Read Volecanics FProject in order to provide a crustal
setting. The Heemskirk Granite was included in the stuwdy. The
analysis was limited by the regional nature of the work to

Fragments of three profiles but  a generalised shaps was
snoagestad {eee Figure 7). A bulk density of about 2.562 t/cu m
was implied Ffor this granite which has a roct more than 8 km
deep within the crust, ‘

Leaman (12498 b)) suggested a regianal setting for the granite.
It was placed near the late Precambrian margin of the proto-
Dundas Trough. As such 1t imtruded. up to 9 km of Late
Frecambrian Oonah Formation and possibly the basal Cambrian

Formations {including members or correlates of the Success Creel:-

arnd Crimson Creek Formations). All these yvoungest Frecambrian
rocks include dolomitic members.
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The net result of Leaman (1288 &, b} was production of a crustal
formulaticn which couldl be used to prepare residual Bouguer
antmaly maps {(Leaman, 1288 c). The concept known as MantleB8 was
refined and checked. It has been used to gensrate the
prezentaticn . shown in - Figures 4 and 5. This 1s & crucial

Ldevelopment potentially of greater wvalue than the regional

sebting interpretations which made it possible since it allows
more reliable and comprehensive use of the gravity data base and
frees the interpreter of the need to consider crustal sources
and the survevyor of the need to acquire extended profiles. More
reliable local interpretations are facilitated using simpler
procedures and methodes.

This review 15 built wpon, and dependent upon, the implicaticns

and formulations of the foundations provided hy l_eaman (1986 a,
1282 a, 1988 ). The present review fine details the above work

ant aszsesses evploration factors in a way which would not be
passible without that foundatian.

Collinme and Williams (1984) have recorded tinm prospects west and
narth wesl of S5t Dizier. Neither were known to Blissett and
Gullina (1%&2). All three are guoted as stratabound replacement
depasits. Magnetite and pyrrhotite are also present. This is
cangistent with a concéaled pluton margin and the inferred
character of the intruded rock sequence {(note Leaman, 1788 b).
Thi= style of deposit can be contrasted with the greisen/
disseminated type within the southern half of the granite -
believed to 1lie within a small, domal body of alkali feldspar
grantte. Klominsky (1972) and Wells (1978) considered that the
bulk of the granite is composed of biotite granite (red) and
intruded by a sheet of more alkaline biotite-muscovite granite
(whitey. Tin in the white granite is greisen dissemipated (&.g.,

" Federation) but is occasionally polymetallic (e.g., Sweeneys).

Collins and Williams (19B&). note that the large deposits and

patentizsl targets are related to stratabound cassiterite -

pyrrhotite replacement ores in Frecambrian ~ Cambrian
sadimentary sequences whereas other deposit styles tend to be
low volume or low grade.

This summary of previous work or knowledge status has emphasized
those elements which: are regionally relevant or which might
affect prospectivity assessment and exploration direction. More
specific information has not been sought or recovered for this
FEVI 2.
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INTERFRETATION

QUALTITATIVE COMMENTS

The following notes cutline features of the gravity and magnetic
fields and any obvious relationships. They also serve to diaw
attention to those elements perceived to be relevant to further
exploration and worthy of immediate quantitative estimatiaon
{belowl. :

The residual gravity field is striking (Figures 4 and 3). There
are three particular aspects.

1. The predominance of nearly E-W trends and M-S gradients. The
larges occurs north of the northern margin of the granite
in the region of Rocky Creek and extends to the Fieman River
well esast of the N-8 gastern margin of the granite. (It was
this effect which first established the existence of granite
benecath Zeehan!

A subtler Jfeature occcurs near S362 0 000 mN. It i1is a
relatively negative E-W axis unrelated to survey looping.

2. ‘e east and west margins of  the granite appear  nore
negative than the core of the pluton. In the region of Mt
Meemslkirk some of this effect might have been ascribed to
inadequate terrain correction were it not repeated at the

2 whare swuch explanations are invalid. The related
gradient is onshore and clearly not dus to Tertiary or

Fecent  sediments offshore. The negative responses indicate a

lighter marginal phase. which in north east Tasmania is

usually associated with tin-bearing giranites (e.g., Lottah;

"keaman et al, 1273). :

Lot

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

¥

It is interesting to compare the lacation of known mineralised

sites and these elements. The copper (and gold?) occurrences

noted by Jennings et al (1947) lie on or near the largest

gradient (1). .

In e northern half of the granite most  tin (subsidiary
capper?) occurrences  are not far removed from the Mt Heemskirk
negative but, significantly, the many tin occurrences in the
zouth lie within a positive segment of the heart zane. In the
context ef the entire pluton and its pattern of responses thisg
latter area is clearly anomalous {(white granite?.

The relatively positive core and negative marginal responses
have thus been confirmed by updated and recent survey. These

were aspects which led Leaman (17846 b) to troubled and uncertain.

conclusions. The variations are clearly important  and their
explanation i1is crucial to any appreciation of the prospectivity

715024
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of this granite.

The magnetic field offers a different perspective on  the
Heemzkirk Granite and its metamorphic effects.

Tl granite is generally quiet magnetically and & large part is

virtually non magnetic. The broad sweeping gradient evident in
Figure 3 i=s dug to contact effect some kilometres to the west
and minar variations may bhe due to flight clearance differences
pr  @mall oxidation effects. The eastern part af the granite is
much more disturbed. Some of the responses are sizeable negative
effects which form one half aof the contact response. The contact
response would be generally minor but the thermal alteration of
the Donat Formation has modified the effective contrast. The
couplet anomaly near “Tasman River" is of this type. The
greatest sffects appear to be north of Mt Heemskirk.

Responses  south and west of Mt Heemskirk 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 1is evident at the scale of Figures 2
and I = pucept near S362 000 @oN where the figld is clearly
distarted imn an E-W sense, Bravity data also reflect this zone.
The gerniaral gradient acros& the granite steepesns south of this
corridor and indicates & bulk compositional chanmge with subtle
magnetic ocontraste when compared with the northern pa-t of the
plutan. :

If the cantention of Collins and Williams (198&) that worthwile
mirieral isation (especially. - tinmd will be aszsociated with
pyrrhotite in replacement deposits 1s accepted then anomalies
north  of the mapped margin of the granite must be reviewed. Some

care  clearly associated with Tertiary basalt, but may include

disgulsed basement effects, while several correlate with exposed
Bonah Farmation. One such example lies immediately seast of S5t
Dizier. While simple inspection of the field using the available
genlaogical basemap can suggest several anomalous pieces of Oaonah
Formatiaon the mapped blanket of Tertiary rocks renders many
carrelations doubtful. .

it is noteworthy that the only known outcrop of Cambrian mafic
rocks  i1n  the area (a gabbro) gererates little direct response.
This may reflect line position, mapping or alteratian. The
Tertiary basalts always produce a response.
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MIMERALLISATION RESFONSES

An  attompt was  made by Leaman (1984 a) using the same magnetic

data Lo identify any patterns between mineralisation and
FeEROnSeE. Fatterns do exist but it is not known how relevant oar
spestific thesze are due to the S00 m line spacing and the small

scale gf the known mineralised sites.

Sites =zucrh a= Tasman River and 8t Dizier are associated with
majer anamalies bul it is wnclear to  what extent these are
simply bulk alteration effects. Time and data have not permitted
evaluation. Frospects within the southern part of the granite
arae related to areas of generally disturbed field or changes in

gruss  composition but no  other pattern is evident. No known

mineralisation 1z associated with the obvious and major central
E-W digruption of the granite although this same zaone clearly
controlled much of the mineralisation of the Zeehan Field.

TREND PATTERMNS

Gross patterns defined by previous woark have been cutlined above
{(Figure &).

The extant gravity data suggest some MNW-SE elements but in
genaeral only first order or E-W features are evident.
Thae magnetic data offer a maore refined view ~ e@specially within

the grantte. The NW-SE system suggested by gravity data can be
recognised northh and west of St -Dizier wherg most features
appear random and is predominant within the granite although
cross cut by the central E-W system.,

Within the granite it is possible to identify orientations which

"wan he related to photo-lineaments, fractures ar major faults

fepe- hase maps).

QUANTITATIVE EVALUATION

Both data sets have been . assessed. Time constraints on this
review have limited analysis and effort has therefore been
concentrated on those elements defined qualitatively.

Two gravity profiles have been selected for inclusion based an

summation of characters resolved (Figures 9 and 10).

Line 1 (Figure %) entends NW-5E from the coast near Duck Creek
across  the pluton teo the Montagu Mine near Trial Harbour. It
samples the zone of generally extended negative field north of
Grariville Harbour as well as the central E-W feature within the
pluton and the more positive southern part of the pluton.

The basalt-covered area can be correlated with the negative zone
narth of Granville Harbour. However, if the profile is examined
it will be observed that no more than =1 mGal can be ascribed tao
the mapped digtribution of Tertiary rocks. The bulk gradient is

EE
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not modified. The step deviation is equivalent to about 40 m of

Tertiary sedimentary material. Since the deviation is negative
any combined basalt/sediment sequence must be gravimetrically
dominated by 1the sedimemt even though basalt may outcrop. A
sepction comprising 100 m of sediment and 30 m of basalt would

yield -2 mBal, or -1.4 mGal with 100 m of basalt. This suggests

the nature of any Tertiary balance. The topographic relief
implies a maximum section thickness of 100 m presuming no deep
concealed channel fille, There is no evidence for such leads
since coastal exposures af pre-Tertiary rocks are continuous.

The responze is therefore granite-related, not Tertiary-related.
Tha disturbe gravity field response extends northward from the
irregul ar  exposure at Granville Harbour although coverage is
inadequats to define it completely. _

Tihe meodel  suggests one alternative for the form of the northern
mairgin  of  the gramite. Extended treatment would be required,
coupled with some additional coverage, to determine details with
ABGLUrance. All  solutions recovered. at this stage require some
form ©f shelwving at a depth no greater than 1000 to 1500 m with
some abrupt steps.

Frofiles drawn across the swbtle spine of negative anomaly
trending MW from 8t Dizier/Tasman River mines confirm the
general suggestion of 1ine 1. This spine represents a smaller
and more steeply dipping rib on the granite face.

Lime 2 (Figure 10) illustrates this feature. All essential
characters observed on line 1 can be recognised on line 2 north
af the granite margin. The general absence of Tertiary materials
at this easting allows their exclusion ferom further treatment.
The gradient change at S3I7Z Q00 mN reflects the spine on the
margin. :

Ther - two profiles presented yield some assessment of the mass

-balance within the granite. Line 1 shows that the southern

"white" granite is denser by at least 0.02 t/cu m and &l though
the selected figure does not include any tested options the
central E-W offset is clearly seen to be in the style of a fault
with respect to the composition of the granite and that the
white granite is repeated north of 1it. The sheet-like contact
suggested by Klominsky (1972) can vield the respoanse but a major
repetition with moderate angle contacts is mere likely., The E-W
axis thus represents a major structure in esistence prior to and
controlling intrusian.

The negative marginal anomalies reflect low de;sity phases
(-, 2 Jfocuw omi. Analysis reveals at least three phazes to the
Heamskirk Granite and that each cccurs as a significant volumes;
ot limited <cheeke o =illes {density: 22,460, 2.62, 2.464). The
ovierall density - contrast between granite suite and OQonah
Formation is consistent with more regional assessment and
available property data.

Several line orientations have been tested although few satisfy
the zimple Assumpltions of this level of modelling. The
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resclution of consistent model fits and gealogical presumptions

requires a model balance of 15 mGal (refer upper right of
Figures 9 and 1603 . This difference shows that the sections,
which intersect at abeout 43 degrees, are compatible and that the
inferred density variations are inescapable and correct.

Magnetic amalysis faces different issues. Reliable and detailed
modelling can only be justified on the observed datay i.e., on
E-W lines, due to coarse line spacing (500 m). A few lines were
selected in order teo examine the natwure of sowces within the
intiruded QDonah Formation north of the granite.

Coneider line 1450 (Figures 11, 12 and 13). This line, at about
SZ71 S00 mN, samples the southern part of the large anomaly
north of Granville Harbour {corresponding to the negative
gravity effect) which also appears to correlate with much
Tertiary basalt.

Figure 11 provides a spectral depth estimate sclution generated
by a sgspecially conditioned operator approach. It =uggests
relatively deep sowces in the region of the bhasalt (100 to 130
m belaow suwface, 250+ m helow aircraft) which are. much more
localised than the mapped distribution of surface basalt would
imply. I¥ the source are related directly to Tertiary rockse then
a deep legad is implied. This is not sustainable gravimetrically
but the station spacing may be too coarse to be certain.

In  Figuwe 12 the anaomaly, ascribable to basalt, has been
madelled. This generates three problems; the basalt - if the
sowrce - must be much thicker, of very high contrast - up to an
urder of magnitude greater than normal, and associates with an
ancmalows model fit balance. The fit balance should be in the
range &0 to 20 nT, ar of .that order, not 200 nT, based on all

"profiles {including those of Leaman, 1984 a). I+ the source is

taken to be a single flow or flow pile then a ridiculous

contrast must be assumed. On thig basis it may be concludesd that

while the surface Tertiary rocks may contribute to the effect
they do not generate it. Note a&also that the overall gravity
effect due to Tertiary cover is slightly negative demonstrating
a wadimentary predominance.

Figure 13 provides an alternate solutiaon which accepts the
genearal validity of the spectral treatment. This enables a much
better wodel halance but the minimum contrast required is still

very high and is certainly not due to any regular igneous rock.

A source rich in  magnetite or pyrrhotite is implied and this
source lies within the Oonah Formation and is no part of the
Arthur Lineament sequence to the north of the Fieman River.
Gtratabound concentrations of this type have recently been
recorded peripheral to the Tertiary cover. Souwrces of this type
reflect contact metamorphism and sulphide introduction by a
shallow granite mass. (Gravity data imply a shelf beneath). On
thiz bhasis magnetic data would suggest granite at shallower
depth fthan the gravity data althought the relatively steep

gravity gradient noted on line 1 (Figure 9) at about 3370 000 mN.

{near Big fRacky Greek) wasi not fully matched in the model and
this does indicate that some shallow spines may be present.
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Spectral analysis of the type présanted in Figuwe 11 is limited
by the sampling of the present sturvey and soime options are not
available. In the example given it is not pos=ible to eupand the
bamd width without losing the target due to end of line data
las=es, An increase in sampling of about I or 4 to one is

desirable; i.e., a sample interval of about 10 m.

Figure 12 also presents some indication of the style, magnitude
and contrast required of sources within the Oonabh Formation.
These could be ascribed to local igneous members or altered
mudstones but a fold relationship may be inferred for a single
. Thizs plunges southward from Duck Creel toward the granite

& agf Tasman River. The implied contrast is consistent with an
altared mafic rock, igneous rock of intermediate composition or
a schist with a few percent magnetite. Few igneous rocks have
been mapped in the region and the latter lithology i thought to
be most 1ikely. :

Figuwre 14 (line 1423F) 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
dimensionzal methods are required for complete resaolution. Even
s the general style of the fold sources has been confirmed in
broad termz. The peral: effect is greater due to the greater widtih
of sowce at  this northing but nearness to gramite does not
appear toy have modified the contrast. It zhould be noted that 1t
may well be . possible to Find a solution in which the geometry/
contrast halance 1is equivalent. The smaller anomaly to the west
af the fold couplet represents the southern extension of the
principal feature 1n line 1450 and the negative effect is part
af the same relationship.

715029

FE T b

e g

R




m e e Feie e S S Suie b alee s oe e e e — S

629 . 718030

11

CONCILUSIONS

Review of regional data in the region of the Heemskirk Granite

antd

t.

Granville Harbour has indicated

The Heemskirk Granite is composed of at least three major
lithological units. The present work i=s not sufficiently
datinitive to suggest the  structural patterns - and

relationships of the contacts but -the gravity method could
do wpo. The lighter (2.60) and heavier (2.4&4 t/cu m) phases
appear to intrude the intermediate red phase.

The  pluton has significant E-W extensian and the northern
margin ha=s the form of a fracture—controlled feature at this
orientatian.

Phase intrusion has either beeh controclled, or offset, by

majar  E-W features and strese fields with a major
discontinuity in the heart of the pluton.

The narthern margin is compound in form. Overall the
northern contact af the granite dips north with a
conziderahle east—-west extension. Spine=, ¢ribs or shelves
are superimposed. A large shelf, possibly composed of
several spines and steps, extends north of Granville
Harbouwr. The specific trend of any components to this sheldf
iz wnclear but the effect is noarthward. A rib extending
north of S5t Dizier trends north west. Each effect extends at
least 2 km fraom the limit of exposure. Gravity data may be

used to resoclve these features or interpret fime detail.

‘The marginal irregularities identified have some economic

significance. The few mineralised sites around the northern
margin of the granite are not far removed from their axes.

Most mineralisation within the gramite is related to the

mare magnetic and denser "white" granite. This is not a
tniversal observation but close review 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 magnetic
data sets cannot resolve specific signatures for the small
Brospects known.

Thermal metamarphism of the Donah Farmation has the effect
of  increazing magnetic contrast. Once the conversion has
been made the effect is consistent for up to 1.5 km from the
margin of the granite.

The underexplored area north and east of Granville Harbaur
i both mineralised and prospective. Anomalous magnetic
souwces have been shown to occur beneath Tertiary cover and
these appear to be associated with stratabound replacement
minaralisation.
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RECOMMENDATIONS

Although the geophysical —structural review i=s not especially
encauraging within the Heemksirk Granite itself given past
exploration  and mineralisation styles, the identification of
ma joar intrusicn phases and controlling structuwres does
warrant some geochemical testing.

al are any metals (including Cu, Aw) enriched in any one
phaze or along the E-W offset zone?

b} are the contacte enriched betwgen the phases™ Gravity
gradients define these zaones.

The area north of the northern margin of the Heemskirk
Granite is considered prospective Jar Sn—W, Fb~-Zn and
possible Auw mineralisation. Traces of all are known but tin
iz the most likely target associated with this granite in
the contact zone with Oanah Formation dolomitic hosts.

It has not been possible during this review to examine in
detail the sub-basalt sources riorth of Granville Harbour and
the sxisting data is not ideally suited in any event.

Bince the detailed shape of the granite margin and the
precise location of sub-Tertiary sources i= relevant to
exploration of any target, not to mention separation of any
effecte introduced by Tertiary cover, the following are
suggested.

sl Refly the area north of the granite wuwsing a high
resglution magnetometer, sample <spacing of about 12 m and
line spacing of no more than 150 m. This will allow proper
apprai=al of hasalt effects and specification of deeper

bargets.

5 } Infill +the gravity survey of the same area to a rnominal

spacing of 400 or Z00 m. This will allow definition of

contact foarms and irreqularities.
The present review has established the feasibility of this
apprecach using data aof limited resolution.

It has been beyond the scope of this review to search all
previous literature. The next phase of explaration should be
linked to a reliable prospect location plot and any
geachemical data available. This may also require some
detailed mapping of exposed  Oonah rocks near Big Rocky
Creel. Sampleg should alsao be collected for property
determination; susceptibility, remanmence, and density.
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