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lL!IROOUCTION

King Island is situated at the Western entrance to Bass
Strait apDrqximately 183 miles south south west of Melbourne
and 213 miles north west of Launceston. The island is 40 miles
long and 16 miles across at its widest point and is delimited
by latitudes 390 35' and 400 la' and longitudes 1430 50' and
1440 la' •

The island is of very low relief with the highest point
being a little over 500 feet above sea level and a large pro­
portion of the island is covered by Quaternary alluvium and
aeolian sand deposits. Apart from the a Imost continuous out­
crops around the coast and in the sha~ply incised creek beds of
the south ea$t,rock outcrop on the island is sparse. In the
compilation of the geological map of the island this lack of
outcrop has been overcome to some degree by careful mapping of
all float occurrences and the results of the extensive Gemco
drilling car~ied out in the north and west of the island.

King Is:land has always been of considerable geological
interest bec~use of the presence of the large scheelite ore­
bodies currehtly being mined by King Island Scheelite Ltd an~

to a lesser extent the existence of Cambrian (7) volcanics and
the tillite sequence on the south east coast.

However: the geology of the island as a whole has been con­
sidered only: in passing in papers more directed towards specific
topics. Aft¢r nearly three years of exploration work by Geopeko
Limited, the purpose of this report is to review our knowledge
of the geology of the island as a complete unit. Although the
regional geological map of the island is the result of the
mapping of m?ny geologists the ideas of structural and strati­
graphic relationships are largely those of the author.

.... /2
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PREVIOUS LITmRATURE:

The fir~t account of the geology of the island was by
Debenham F. (1910) which also included the first geological
map of the i$land. He referred to the remarkably uniform
strike trend. of the Paleozoic rocks (average of 120 east of
nortij and, nQting the rocks on the west coast dipped to the
west and tho$e on the east coast dipped to the east, suggested
the island maY consist of age-anticline.

L.L. Waterhouse (1915) prepared some brief notes on King
Island and a year later presented a Mines Department report on
the tungsten and molybdenum deposits.

Since t~at date the tungsten rleposits currently being
mined by Kin~ Island Scheelite Ltd. have been reported on in
the literatu~e at various times. Papers by Nye (1934) Nye and
Knight (1943, 1953, 1965) and Edwards Baker and Callow (1956)
have discuss~d the stratigraphy, metamorphism and metaso~*tism

of No. 1 OreQody and a recent paper by Large (1971) discussed
metasomatism iand scheelite mineralisation at Bold Head, King
Island (No.3 Orebody). Various unpublished company reports
and thesis h~ve also been presented on the geology of the three
orebodies.

The rocks of the south-east coast have also been the sub­
ject of a nu~ber of papers with Carey (1945) postulating a
glacial origtn for the fragmental rock located on the coast
and papers by Scott (1951) and Solomon (1969) discussed the
spilites and 'picritic basalts.

A paper 'by Jennings (1959) discusses the physiography of
the island in detail. In addition to all the literature pub­
lished on King Island there is a variety of unpublished company
reports, Mines Department reports and mineragraphic examinations
that cover vairious aspects of the geology and different rock
types of the !island.

.... /3
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PHYSI03RAPHY

King Isiand consists of an inclined plateau of very sub­
dued relief that is in the greater part rimmed with recent
coastal sandidunes. The highest point on the island, located
in the Mt. Stanley area, is approximately 550 feet above sea level.

The land surface of the southern portion of the island is
gently rolli~g and conforms well with the concept of a peneplain
of normal erdlsion. This rolling country runs north to the
Pegarah Road between Naracoopa and Currie and to the east the
plateau remains high right to the coast. Because of this the
creeks in th~s area ( i.e. Grassy River, Yarra Creek, Conglom­
erate and Ba~rier Creek etc) are sharply incised. In these
creeks excellent outcrops are exposed and it it noted that in
many instanc~s minor folds in the basement, which consist of
siltstones a~d shales have caused deflections in the creek
course.

Another effect that the bedrock geology has on the physi­
ography in this area is that the Bold Head Granite, being less
resistant to:erosion, forms a natural basin that is rimmed by
low relief h~lls that are the contact metamorphosed quartzites.
The very ste~p western margin to the plateau that extends north­
ward from the Red Hut headland may again be caused, to some
extent, by tDe contact metamorphosed rocks associated with the
Grassy Grani~e being more resistent to erosion.

The sou~hwestern portion of the island between Fitzmaurice
Bay and Surp~ise Bay is considered by Jennings to be a seperate
plateau that slopes eastward and forms a depression in the area
of Big Swamp and Big Lake and the southern portion of the Seal
River.

In the ~orth east (virtually along Frasers Road between
Naracoopa anq North Pegarah Road) the high plateau ends abruptly
in a relativ~ly steep scarp and is incised by roughly north
south flowing creeks such as Fraser and Sea Elephant Rivers and
Yates Creek •.

Good rock exposures occur in these creeks and their courses
are again seen to follow the regional trend in the strike of the
basement rocks.

North of this scarp to Mt. Counsel there is Virtually no
rock outcrop the entire area being covered by superficial
alluvial and ,aeolian sand deposits.

To the west and north-west the plateau declines gently
in height and apart from a fairly well defined northern margin
extending ap~roximately 9 miles in a W~V - ESE line from a
point about aj mile south of the Yellow Rock River to the Reekara
area, the pl~teau margin loses its definition both in the con­
tinuation easjtwarqs of this northern boundary to Mt. Counsel and
of its eastern boundary south to the Fraser River. The lack
of definition in the boundary in this area may be attributed
to the soft nature of the basement rocks which are predominantly
siltstones ankl muscovite-sericite schists. The contact meta­
morphic effedts of the Mt. Counsel Granite (silicification)
give rise to !the low relief hills at Mt. Counsel and Sea Ele­
phant River.

...... /4
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North olf the line joining Whistler Point and Mt. Counsel
there is virtually no rock outcrop and the area is almost en­
tirely cover~d with superficial deposits. There are isolated
highs in the! basement at Cape Wickham, Rocky Point, and Boulder
Point and a low ridge running from Disappointment Bay to Lake
Martha Lavin~a behind the sand dunes is a high in the granite
basement.

The lowfst country in this northern part of the island is
in the centr~ where there are extensive flat plains (Egg Lagoon,
Reedy Lake, South East Lagoon) of young esturine sediments, part
of which are covered by the peaty soils of former shallow lakes
and swamps.

This depressed interior is surrounded by a rim of coastal
dunes. To t/1e south east of the depressed area the land is
extremely flpt and Gemco drilling has shown bedrock in this
area to be covered by an average of 10 metres of aeolian sand.

i

Much of! the island is rimmed with sand dunes and these
clearly fall into two major systems designated the Old Dunes
and the New Dunes. The New Dunes consist of parabolic dunes
in all stage~ of developement and they form a continuous belt
up to three miles wide along the wes~ coast of the island with
a much narro~er belt of dunes extending down the east coast to
the Blow Hol~. Isolated occurrences of the New Dunes occur on
tile south-ea~t coast and significant amounts at the south end
of the isla np.

This coastal rim of dunes has affected the drainage of the
island in different ways. Some rivers have maintained their
course through the dunes (i.e. Ettrick and Pass Rivers). Other
rivers have had their mouth deflected to varying degrees, most
noticeably iin the case of the Sea Elephant River where it
amounts to a deflection of two mi les. Damming of the drainage
by the sand ~unes has led to the develo~ement of extensive lakes
and swamps. : (Big Swamp, Lake Flannigan).

The OldiDunes occur much more sparodically but are found
all around the island and reach further inland than the New
Dunes. Thes~ dunes generally have subdued relief ranging from
low gentle swells to whale back mounds and smoothed ridges.

Associated with the New and Old Dunes on the east and
south-east coasts of the island are two distinct sets of old
shore or strand lines and these have been designated the Old and
New Shorelin~s. The best developement of these strand lines
is north of Naracoopa and north of the Sea Elephant River where
both sets ar~ developed. The Old Shorelines trend roughly north­
south and ar~ approximately 6000 metres apart. These sets are
very similar! except that they exhibit opposite facings in­
dicating lan~ growth outwards in two directions from a central
point.

! •
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STRATIGRAPHY

§ummary of G~olo9ical History:

'> 8000'

Thickness
Unknown

New Dunes, New Shorelines

Old Dunes, Old Shorelines and
Lacusturine and Esturine sedi­
ments of Egg Lagoon and Reedy
Lake.

... •/6

Fossiliferous Limestone
Unconformity

Tabberabberan Orogeny with
associated intense folding and
intrusion of granite'bodies
(Mt. Counsel, Grassy, Bold Head)
during later phases with associ­
ated tin and tungsten minerali­
sation.

During the same period deposition
of intercalated pelitic and carb-
onate sediments - Mines Series - 700'
later metamorphosed and metasoma-
tised by the Grassy and Bold Head
Granites.

Locally unconformable

Deposition of thick sequence of
siltstones, mudstones, shales and
minor sandstones in possible mio- >20,000'
geosynclinal environment. Becoming
metamorphosed at depth to give mus­
covite-sericite schists.

Unconformity

Penguin orogeny (715 my) accompanied
by intense deformation and dynamic
metamorphism of sediments and gener­
ation and local intrusion of granite.
Deposition of thick sequence of
siltstones, sandstone and quartzite
in Proterozoic eu~oo3ynclinG (West ~18,000'
Coast Schists)

Miocene

Holocene

Pliestocene

Spilites and picrite basalts in
the form of pahoehoe, aa and pillow
lavas with tuffs, breccias and
agglomerates.

Locally unconformable

Farly Cambri~n Tillite, Dolomitic siltstones, shales
and s la tes. 600'

Middle
Cambrian

Devonian­
Carboniferous

Proterozoic

Late Protero4
zoic-Early ,
Cambrian
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PROTEROZOIC

West Coast M~ta-Sediments

These rbcks form a broad belt extending from Stokes Point
in the south: until they pinch out to the north at Woods Road.
A small occu~rence of these meta-sediments are located on the
north-west cbast between the northern end of Phoques Bay and
Cape Wickham! and a narrow belt of them extend from the north
coast to south of Yellow Rock road. The thickness of the
sequence app~ars to be at least 18,000 feet.

The roc~s of this sequence tend to strike north-south or
slightly eas!t of north and dip to the west at varying angles
but generall~ fairly steeply (60-70 0 ). Folding in the sequence
is limited b~t there is a major anticlinal structure at the
south end of; the island and a number of folds with amplitudes
of 20 - 50 m!etres have been mapped. In the outcroDs at the
north of the! island there are many small scale fold structures and
these rocks ~ave obviously been subjected to more intense
stresses than those in the south.

The wide variety and nature of schists and mineralogical
assemblages within this sequence necessarily implies a wide
variety of original sedimentary facies. This is particularly
evident in the south of the islandand some of major varieties
of schists a~e discussed below. (See Stokes Point Map Sheet
1OJ.
Crenulated Mluscovi to Schists

';hese display very fine original bedding and are muscovite
rich and strongly crenulated. They often contain garnets
(almandine) and in one locality stauralites were developed.
This rock type has a very limited occurrence at the very south
end of the i:sland and near the mouth of the Seal River.

,

Quartz-Musco~ite Schists - Slightly Crenulated

These a~e rather similar to the preceeding unit but are
more quartz rich and less strongly crenulated although strong
kink folding is still evident. Garnets are commonly developed
in this roc~ type as well.

Interbedded-Ruartzites - Quartz Muscovite Schists

This se~qnece is perhaps indicative of some cyclic type
of deposi tioln wi thin the original sedirn6mtary basin. The
sequence is highly variable with either the quartzite or the
quartz-musco!vi te rock type being dominant. Garnets and staura­
lites are co~monly developed and often the stauralites: large
siliceous illl formed crystals are rimmed with corase grained
muscovite.

Bedding! is generally evident in most of the sequence and
in places gr'aded bedding is noted. Within one quartzite out­
crop approximately one mile north of Stokes Point there are
pods, 30 - 50 cm in diameter, of coarsly crystalline marble.
This is the ;only occurrence of carbonate material within the
west coast s~quence that is known to the author.

,

.... . /7
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Andalusite-Muscovite-Garnet Schists

These ~ocks are well exposed in the vicinity of Surprise
Bay, This ~equence has clearly defined bedding and large
andalusites ,(1 cm) are developed in nodes of small flexures
within this ,bedding. The sequence is generally muscovite rich
and garnets are commonly developed throughout.

Quartzites alnd Massive-9!dilrtzose Material.

In the ~rea of Surprise Point there are massive outcrops
of very quar'tz rich material often strongly sheared and foliated
and displayihg no original sedimentary struotures. These rocks
in places ha~e a characteristic quartz porphyroidal nature and
texturally approximate the West Coast Granite. Both contacts
with the granite in this area are very gradational.

Further north the dominant rock types are coarse grained
quartz-musco~ite schists although garnets and stauralites are
still common~y developed (i,e. Ettrick River). Outcrops of
chiastolite ~nd sillimanite bearing rocks have also been
reported in this area.

In the north end of the island the rocks are predominantly
coarse grained quartz-muscovite schists with minor quartzites.
Developed throughout these rocks are particularly those near
the granite contilcts are aggregations of quartz-muscovite and
tourmaline and these are seen to occur in the nodes of small
regular kink$ in the rock. No high grade metamorphic minerals
such as kyanite and silliman:i..:e have not been recorded in these
rocks but only limited petrographic work has been carried '-,ut
to date.

It is c$nsidered that these rocks are correlative wit!; the
Older Pre-cambrian rocks of Tasmania.

..... /8
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!yest Coast ql:anij&

The We~t Coast Granite forms an apparent composite body
and occupie$ approximately one quarter of the island. The
granite outqrops along the west coast from half way between
Surprise and Cataraquie Points to south of Fitzmaurice Bay and
then from half a mile south of Badger Box Creek northwards to
the south siide of Currie Harbour, within the Currie Harbour,
and then continuously from a point approximately one mile south
of Porky Creek to the southern end of Phoques Bay. Apart from
a narrow lense of West Coast Schists the West Coast Granite
occurs cO'1tinuously from Cape !~ickham eastward to half way
between Boulider a nd Lavinia Points. The contact between the
granite and ithe east coast (IIReekara Type ll ) schists after
initially tr~nding north-south swings to the east at the
Yambacoona ~oad junction to trend north-east - south-west.
Thus the greiater portion of the north end of the island north
of Haines Ro~d consists of West Coast Granite.

The granite ranges in composition from adamellite to
granodiorite' and is predominantly fine to medium grained with
minor phases! of porphyritic granite. The granite consists
essentially bf quartz, plagioclase, microcline perthite,
orthoclase perthite with minor biotite,muscovite and chlorite
and accessorv zircon, apatite, sericite, zoisite and opaques~
Xenoliths of: basic material up to 30 cm in diameter are common
throughout tpe granite mass.

From th~ silicate analyses of two samples (Table 1) of
typical West,Coast Granite it appears to be a low silica, high
potash granite and chemically corresponds more closely to a
granodiorite,

TABLE 1

. SAMPLE LI0 SAMPLE L11

..

Si01 63.4 61.3

Al2C\l3 16.4 14.9
Fe203 4.45 2.70
CaO 2.65 2.45
MgO, 1. 91 1.39
Na20 2.65 2.60
K20 4.7 4.75
MnO "",0.02 <0.02
P205 0.31 0.19
Ti02J 0.82 0.56
Cr2d3 e.O.l ",0.1
U205 "0.05 <0.05
L.O.:I. 2.5 0.81

LI0 Yellpw Rock (Sheet 3, 1:12,000)
Ll1 Porky Creek Area (Sheet 5, 1:12,000)

... . /9
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At the !north end of the island near Cape Wickham two
distinct ty~es of granite have been noted and are seen to be
mutually intirusive. There is a strongly porphyritic phase
with large (Up to 5 em) phenocrysts of orthoclase and often
these are aHgned and generally follow the regional north­
south trend. The other phase is the typical medium to fine
grained phase.

Along the west coast the fine to medium grained varieties
are predomin~nt and often they have a strongly foliated .
character. ~n thin section these types are seen to have a
cataclastic texture with undulose extinction of the feldspars
and quartz and also exhibit pronounced bending of the micas
around other: mineral grains.

The southern outcrops of the granite in the Cataraquie
Point area-are predominantly strongly sheared and foliated and
very quartzose in character.

The contacts of the granite with the west coast meta­
sediments are highly variable and intermixed. The contact near
Cape Wickhami displays developement of migmatitic type rocks
and a variety of quartzose-feldspathic rocks. However the
contacts display a general conformability between the west-coast
meta-sediments and the West Coast Granite and it is considered,

the granite is only locally intrusive and largely generated in
situ.

A contact between the East Coast Meta-Sediments and the
granite is r~vealed (only at low tide and it is also often
covered with! sand) half way between Boulder and Lavinia Points •
The contact appears to be fairly abrupt with some degree of
silicificatipn of the meta-sediments.

Potassivm-Argon datinq of the micas within the West Coast
Granites by ~c Dougall and"Leggo gave an age of 715 million
years to thi$ granite. It is felt that this age records the
final major ~rogenic event that these rocks were subjected to
and this age relates these rocks to the Penguin Orogeny of
Tasmania.

• ••.• /10
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Aplites. Pegwatites and Basic Dykes of the W~t Coast

In all granite contact areas pegmatites and aplites are
common and tpese become more prevalent throughout the schists
at the northern end of the island.

The pegmatites occur mainly as veinlike bodies of a few
centimetres to metres in width. The majority of these are
concordant within the schists occassionally becoming discordant.
These are best diaplayed in outcrop near the Cape Wickham
Lighthouse.

The peamatites consist of quartz-feldspar and muscovite
with large ($ cm) crystals and aggregates of tourmaline.
Occassionally the larger bodies display a distinct zonation
with a core Of coarse books of muscovite and large poorly
defined quartz crystals. As well as these well defined veins
within the s¢hists there are the previously mentioned "sweats"
of similar m~terial that are considered to have been derived
from the co~ntry rock.

The Aplites generally tend to be bulkier dykes with the
appearance of the fi.ne grained variety of the West Coast Granite.

A wi.de variety, in both texture and size, of basic dykes
occur in both the West Coast Meta-Sediments and in the granite.
In the schists these can be both conformable or unconformable
and generally form massive well jointed bodies.

A commo~ type of dyke re~orded throughout the schist
sequence is q very dark fine grained dense rock with large
( 1 cm) porpijyroblasts of plagioclase feldspar. The porphyro­
blasts are often aligned and some varieties are seen to contain
garnets.

Inland and north of Currie there is a very large semi­
continuous b~sic dyke that trends roughly north-south. This is
a massive fiDe grained rock with a high magnetite content. The
dyke has an ~ssociated strong magnetic anomaly •

The age 'of the dykes is unknown but some, Le. the plagio­
clase rich 00es, must have been intruded before the last period
of metamorphism. However some of the larger ones could be
considerably younger.

..... /11
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Smaller!scale folds with amplitudes of 20-30 metres have
been recorde~ throughout the schists and excellent examples of
these occur ~ear Surprise 70int where the entire fold structure
can be obserVed plunging to tne south.

Structure of the West Coast Rocks

As a cqmplete structural unit the west coast rocks plunge
to the soutM east. This can also be said for the entire
island. Th~ evidence pointing towards this is as follows,

The broadening of the granite belt to the north.

A remar~able feature of the west coast meta-sediments,
considering ~heir degree of metamorphism, is the uniformity
of stri~e and dip direction. For nearly two miles along the
coast south of Surprise Bay there is virtually no change in
the strike. This feature is also observed in the Ettrick
River. Howe~er within these rocks there is abundant evidence
of early smatl scale.gravatational folding and mico-brecciation., ,

The general increase in metamorphic grade to the
nort~. No typical high grade metamorphic minerals
suchl as kyanite ·sillimanite have been recorded in the
schi!sts at the north end of the island but this is
probably a factor of orig;nal lithology. That is, the
rock~ at the north end of the island were originally
low ~n clay minerals and high in quartz. The presence
of quartz-muscovite-feldspar-tourmaline sweats is an
indiFator of a higher grade of metamorphism.

An increasing degree of pegmatite and aplite
veinlng within the schists to the north.

The largest structure within the schists appears to be an
anticline at'the south end of the island. This is one of the
few recorded1structures on the island that plunges to the north
and is proba~ly the result of an earlier phase of deformation.

In the ~equences at the south end of the island intense
intrafor~aiiohalisoclinalfolding is noted. This consists of
horizons app~oXimately 1-2 metres thick within the normally
bedded and urjdisturbed sequence that exhibit an array of iso­
clinal fold s!tructures wi th extremely sma 11 dihedra 1 angles.
Disruption of' the bedding, brecciation and micro thrust fault­
ing have also been noted. These features are considered to be
largely early gravatational structures.

In the northern exposures of the schists there is abundant
evidence of irtense deformatio~. In these exposures can be
seen strong w~rping of the strata and evidence of plastic de­
formation such as well developed boundinage structures. On
a smaller sca~e tight isoclinal folds with amplitudes of less
than 50 cm anp dihedral angles less than 200 are noted. It is
considered th~s type of folding is the result intense deforma­
tion of semi-plastic material. All the structures within the
West Coast Meta-Sediments represent many different phases of
deformation over a great period of time.

The west coast rocks are much older than any other rocks
on the island. and form a basement and all other rocks of the
island have am unconformable relationship to this basement.

I
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LONER PROTEIjlOZOIQ...:: EARLY CAMBRIAN (East Coast Meta-Sediment
and Siltstofe-~h~le Unit2

These tocks constitute the bulk of the island probably
covering tW$ thirds of the total area. A great thickness
(greater than 20,000 feet) of predominantly fine grained sedi­
ment were deposited in a major miogeosyncline.

Burial metamorphism of these rocks took place and nowadays,
because of ~he south easterly plunge of the island these rocks
are progressively more exposed in the north end of the island.
The sequenc~ has been diVided into the two units on the map
but the con~act between the two types is gradational and ill
defined and :the boundary as shown on the map can only be taken
as approxima'!te.

The bes't evidence for this transi tiona 1 metamorphic
boundary is :f ound in the Sea Elephant River where continuous
outcrop allo~s for good comparison between these rocks and
those found ~utcropping in the creeks to the east (Fraser River
and Yates Creek). The rocks in the Sea Elephant River are
similar to those of the other creeks except in that they have
a clearly de~eloped schistosity inclined to the bedding.

East Coast Mrta-Sediments

These are predominantly muscovite sericite schists, quartz­
muscovite schists and minor quartzites. Staur'lites are
developed in: these schists to the north and 9arnets are developed
locally in the Reekara area. In the transit~onal zone the rocks
are schistosl\? siltstones and shales often developing a
phaecoidal h$bit and being rich in sericite.

Because of their inherently soft nature outcrop of this
rock type is very sparse the only good occurrences known to the
author being:at Reekara and in the Tin Mine. However they have
been easily distinguishable when using the Gemco because of the
characteristtc silver grey extremely micaceous soil they
develop.

The min~rology of these rocks consist essentially of
muscovite, sericite and quartz with the rocks to the east being
more quartzi~ic (i.e. Tin Mine area and to the North east) and
those of the lReekara area the more typical fine grained
muscovite-se~icite schists.

Garnets ~re found in a rather localised area around the
Reekara Tin workings where quartz veins carrying varying amounts
of cassiterit~ and scheelite invade the schists.

" !Staur~lites are located near the Reekara School area and
have alsO beer recovered from Gemco drilling on the tracks in
the north-eas~ of the island. This possibly represents a
staur$lite zohe within the schists with a trend similar to the
trend of the East Coast Meta-Sediment and West Coast Granite
contact (north east). It is possible that near this contact
the thickness, of schists overlying the West Coast Granite is
not great and, the aplite-granite-basic dyke occurrence south
of Reekara School is regarded as a high in the west coast
basement (See!Section H-G) •

.... •/13
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The Nature aod Structure of the Siltstones in the Grassy-Bold Head
Area. ,

,

East of iMillwQod Road the rock tyoe is again dominantly
softer bedded siltstones with minor shales. The rocks here
again strike inorth-south and dip to the east, at moderately
high angles, ialthough minor folds and flexures are common.

(i) Massive ~iltstone - No Bedding Features
:

This is generally blue-grey or yellow-brown in colour, fine
grained with no bedding features evident. This rock type often
has a well dsvelored cleavage and is strongly sheared in places.

has been carried out and the
Three major types of siltstone

Because of the extreme lack of outcrop the structure of
these rocks ~re hard to define but it is possible that some
of the major: structures delineated in the siltstone-shales to
the south continue to the north and acress section H-G it is
postulated t~at a major anticline exists and also a synclinal
structure with a related high in the Mt. Counsel Granite occurs
in the area bf the Old Reekara Tin workings. No structure is
apparent in the north of this area but two Qutcrops near the
contact on the coast line have very low dips.

~st Coast S~ltstone-Shale-SandstoneUnit

These r9cks constitute the greater portion of the south
east of the Jsland and embrace ~ ,wide variety of siltstones,
mudstones, shales, fine grained quartzitic sandstones and minor
sandstone. these different rock types have generally been
mapped as seperate units in the field but it is certain that
they all belpng to the one broad lithological unit and are
here grouped together.

In the ~orth of the area (Yates Creek, Frasers River) the
rocks consist of massive siltstones, interbedded grey siltstones
with black stltstone-shale horizons, and finely bedded siltstones.

Pyri te is common in all types and sedimentary structures
such as cross-stratification and micro brecciation were noted.

The goo~ outcrops in the creeks in this area have allowed
for the delimeation of a major syncline and anticline and those
in the east ~oast creeks for the delineation of a major anti­
cline (Secti~n ABCD). This axis of these major folds all dip
to the west $t approximately the same angles and the folds plunge
to the south,

Along Crowes Road and in the central portion of the area
between Crow~s and Millwood Roads the dominant rock types are
quartzitic s~ltstones and fine grained quartzitic sandstone with
minor softerisiltstone. Along Crowes Road the strike trend of
those rocks ~s very uniform and they all dip to the east at
relatively f~at angles.

In this iarea detailed mapping
majority of qreek beds traversed.
have been redorded in the area.
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(ii) BeddedSiltstones

This is ,by far the most common 'type of siltstone in the
area and consists of interbeds,30 - 50 cm,of blue-grey, grey,
or yellow-brqwn siltstones with narrow 2.5 - 4 cm horizons of
black shaly ~aterial. This material often displays a strong
a lignment of 'minera I constituents, is pyritic, a nd is strongly
fissile in nature.

(iii) Finel~ Laminated Siltstone

This is !the least common of the three varieties and con­
sists of fin~ly laminated grey, yellow-brown, black horizons
and is commorily very pyritic and has a fissile nature.

The str~cture of the siltstones in the Grassy-Bold Head
area is very complex and is complicated by the intrusion of the
two granite masses. It is felt that there are three major fold
strl.Jctures in! the area with at least two orders of smaller
scale folds.

An anticline with a very flat angle of plunge occurs in
the Bold Head; area and the Bold Head Granite has been intruded
more or less plong the fold axis. There is very flat lying
synclinal str~cture in the Grassy River where all the strata is
aenerally very flat lying and strikes east-west. This extreme
flattening of! the strata has created tension in the sequence
and it is thip folding that has given rise to the Grassy River
Fault. From ~xtrapolation of the coastal volcanic sequence it
is postulatedl that the throw on this fault is at least 8,000
feet and the ~isplacement is predominantly vertical with little
transcurrent movement. The third major fold structure within
the siltstone$ is another plunging anticline which is also
represented in the Mine Series with No.1 and No.2.

Another ~ajor synclinal structure must exist near the Loop
Road - Red Hut Road junction but this is not revealed in the
siltstones be~ause of lack of outcrop.

Apart fr~m what can be called these three first order
structures th~ siltstones show a high degree of structural
complexity with at least two other orders of folding being
recognised.

In the two Creeks south of Skipworths Road folds with
amplitudes of IJO to 200 metres have been mapped and these show
a degree of cqntinuity along strike.

Also a s~ries of very small folds and flexures with ampli­
tudes of 10 tq 20 metres and with very large dihedral angles
were noted. ~his order of fold was also observed in the Grassy
River but her~ the strata is so flat lying that the structures
appear chaoti~.

In Yarra !Creek further to the north the complexity of the
folding dies gut and the sequence tends to have a more uniform
dip and strike.

It is veny difficult to locate any correlative rocks to
those in Tasma!nia unless they relate to the Younger Pre-Cambrian
referred to in Solomons paper on the Geology and Mineralisation
of Tasmania.

• ... /15
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EARLY ~MBWAN

Iillite-Dolpmite-Siltstones-Shales etc

During, early Cambrian times the miogeosyncline became
emergent with concomittant slight folding of the strata. As
the water shallowed deposition of a complex sequence of pelitic
and limey rocks took place including a coarsely fragmental rock
which is cohsidered to be tilloidal in origin.

These rocks can be divided into two groups - the tillite­
dolomite-si~tstones shales of the east coast and the Mine
Series rocks. The Mine Series rocks are discussed seperately
in conjunctton with the granites.

The Ti~lite-Dolomite-Siltstone-Shale of the south-east
strikes north-south and dips off to the east at angles between
40 and 500 • The sequence is highly variable with individual
horizons thtckning or thinning to extinction over short distances
along strik$. The sequence has been later intruded by a sill­
like body of doleritic composition. A brief description of the
main units ¢f this sequence is given.

(i) The D2.J,erite

This g$nerally occurs at the base of the sequence and
consists es$entially of large crystals of altered feldspar,
pyroxene an~ chlorite. This type of material has also been
recorded intruding the siltstones-shales near the old lead­
zinc workings at Barrier Creek and associated with the vol~

canics at Ftasers Bluff.

( 11) Ii lli~e

This IJriit may be up to sa metres in thickness and is
typified by its coarse fragmental nature. Although many
different a~guments have been postulated for the orign of
this rock g~acial or tilloidal origin is the only explanation
that fits a~l the observed features of the rock.

(Ia)

Cb)
,

Cc)
,

(id)

Lack of sorting of boulders
Immense variety of source material including
quartzite, shale, limestone, siliceous dolomite,
jasper and gabbro.
Interbedded varve like strata.
Variety of matrix material - this may be
carbonate rich, ferruginous, or chlorite,

Interbedded ~ith the tillite in places is massive tuffaceous
material andi in the Cottons Flat area the sequence is seen to
be intruded ~y a feldspar porphyry dyke and also a carbonate
dyke. .

(iii) QQlomlitic Siltstones - Siliceous Dolomite

This unit directly overlies the tillite in places and
consists of a finely laminated buff coloured siliceous dolomitic
material.

• ..• /16
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(iv) Laminated Siltstones - Dolomitic in Part

These rbcks form a sequence of variable thickness with
grey-black b~dded siltstone, green-grey siltstone and red
siltstones. The sequence contains interbedded tuffs and
basalts and is intruded by basic dykes.

The entire sequence is unfossiliferous and the search for
micro-fossil$ both in the dolomites and in the limestone frag­
ments in the;tillite proved unsuccessful. Correlations of these
rocks have b$en made with rocks of the Dundas Group near Smithton
and Zeehan wfuere a bed of tilloidal character underlying basic
lavas occursl Although correlations over such distances must
be considere~ rather tenuous it appears reasonable to infer
that the Gra$sy tilloid is an equivalent (in time) formation
to the Smithton Dolomite.

•••• /17
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MIDDLE CAMB~
§,ssic Volcadic~

After ~he dep0sition of the Tillite-Dolomite-Siltstone­
Shale seque~ce there was another period of slight folding of
the strata ~nd then the deposition of a thick sequence of basic
volcanics. These rocks will be described only briefly in this
report as they have been described in some detail; or at least
particular portions ')f them, in papers by Scott and Solomon.

The seqpence would appear to be at least 8080' in thick­
ness and is seen to be locally unconformable with the Tillite­
Dolomite-Sil~stone-Shalesequence and has a definite uncon­
formable relbtionship with the siltstone-shale unit which can
clearly be s~en in the creek bed that more or· less flows
along the contact between these rock types at the southern end
of C:.Jttons F~at.

Spilitf¢ and picrite basalts in the form of massive,
pahoehoe andipillow lavas comprise the greater portion of the
suite to the north of Cottons Flat and this is the base of the
sequence.

South of this and in the Bold Head-Bold Point area taffa­
eeous and ag910meratic materia 1 are predominant ,,~ith minor
massive basalt and vesicular basalt. This sequence is
generally well bedded and strikes at approximately 0350 and dips
to the east cjt anything between 25 and 600 •

,

Inland ~romthese coastal exposures massive and vesicular
basalts preddminate again but soon become altered due to the
effects of the Bold Head Granite. Samples of volcanics both
from the·Mill Site diamond drill holes and from J. Hall's
property, both of which are approximately one and one half
miles from the Bold Head Granite, show slight to considerable
a lterati on wirth developement of actinolite and tremolite.

These voilcanic rocks have been correlated with similar
basic volcani~s at Zeehan and Smithton and are considered to be
middle to upp~r Cambrian in age.

.... /18
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DEVONIAN - ~ARBONIFEROUS

Tabberabber*n Orogeny

This m~jor orogenic event which caused the deformation of
many of the rocks of N.W. Tasmania is considered to have been a
major factor in the fold structures developed in the eastern
portion of the island.

Major folds like those located in the central portion of
the island ~ould have originated during this period. Practi­
cally every ,structure located in the rocks of the east coast
has a north~north-east, south-south-west trend apart from those
in the Gras~y-Bold Head area where the situation has been comp­
licated by ~he later intrusion of the granite masses and the
fold axis h4ve been rotated to more of a north-west, south-east
trend. The ,situation is seen to become normal again to the
north away from the Bold Head Granite with the structures
becoming ~~a-SSW aligned again.

Toward~ the end of the orogeny three granite stocks were
intruded into the east coast rocks and these are briefly dis­
cussed.

The Mount ~unsel Granite

This occurs in the central eastern portion of the island
and covers 9n area of approximately nine square miles. Out­
crop of the ,granite is very limited but a series of sma 11 low
relief hills mark the western and southern contacts of the
granite and ,some outcrops occur in these areas. The granite
has been ra~iometrically dated as 340 million years.

!

The gr~nite is a medium grained rock with
and biotite ,as the main mineral constituents.
petrographic work the average composition is:

Quartz 30%
Microcline Perthite 30%
Orthoclase 15%
Biotite 10%
Tourmaline (Schorlite) 7%
Horneblende 3%

Accessqries include magnetite, analcine, zircon, rutile,
sphene, apat!ite, chlorite, clinozoisite, epidote, muscovite and
sulphides. Overall the composition is fairly typical of a
normal graniite-granoriorite apart from the high tourmaline
content.

During the course of investigations into this granite as
a potential broducer of tin mineralisation several silicate
analyses wer~ carried out on samples of the Mt. Counsel granite.
The averaqe pf these is given in Table II and from chemical
criteria thej rock more closely resembles a granodiorite.
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TABLE II

A'jIERAGE CCMPffi1TION OF SEVEN SAMPLES

OF /AT. COUNSEL GRANITE

OXIDE %

Si02 70.4
Ai20 3 15.4
Fe203 1.8
CaO 2.96
MgO 1.33-
Na20 3:47

!S@ 3.40
P205 0.18
Ti02 0.40
MnO (0.02

Cr203 <0.01
V205 <0.05
L.0.1. 0.35

The sa~ples were obtained from outcrops near Mt. Counsel
and on the ~ea ':lephant River. Localities are marked on the
respective ~:12,000 sheets.

The araini te mass has associated with ita zone of strongly
contact alt9red rocks. These are characterised by elongate
aggregates 9f felsic and mafic minerals (biotite-andalusite­
cordieri te-S\i llimanite assemblages). The extent of the
contact altered zone is unknown because of the lack of outcrop
but it is considered to be of relatively limited extent. The
original sedliments are thought to have been siltstones and
shales perhaps regionally metamorphosed in the north.

Althoug~ the very homogeneous nature of the granite and
its chemistr~ (low potassium and high magnesium and iron) does
not point toward the Mt. Counsel Granite as a producer of tin
mineralisatibn it is postulated that a phase or associated
phase of thi. granite must be the source of the tin minerali­
sation recor~ed at Reekara.

,

,

,
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Grassy and BQld Head Granites:

These ane two small granite stocks occurring in the south­
east corner of the island. The Bold Head Granite has an area
of approximately one square mile and the Grassy Granite approx­
imately six square miles.

Both granites have a similar textural, chemical, and
mineralogica~ composition but significantly differ in their
magnetic chanacter. The Grassy Granite has a very strong
magnetic character with a high magnetite content and the Bold
Head Granite ,has a very low magnetite content and very low
magnetic rel~ef. This fact precludes the possibility that the
two granites 'were originally part of the same mass and have
been disloca~ed along the Grassy River Fault. However the
fact that the Grassy and Bold Head Granites are genetically
related is undoubted.

In hand specimen both granites are massive, coarsely
crystalline and generally porphyritic in character with an
interlocking moasaic of quartz and plagioclase feldspar (up to
5 Qm) with randomly disturbed flakes of biotite and other
ferromagno~i~m mineral. Large phenocrysts of pink potash
feldspar occur throughout (up to 5 cm).

Optical estimates of mineral constituents of three
samples of Grassy Granite are given in Table III and the Bold
Head Granite would be of very similar petrographic nature.

Silicate analyses of samples of Bold Head and Grassy
Granites have also been obtained and the average composition
of these is given in Table IV.

The Gra$sy Granite has been radiometrically dated at
345 m.y. and,both this granite and the Bold Head Granite have
associated wtth them a sequence of contact metamorphosed and
metasomatise$ pelitic and carbonate rocks that are locally
known as the 'Mine Series.

I!i!LLE III

•
I

MINERAL
:

SAMPLE K.I. 1 SAMPLE K.I. 2 SAMPLE K.I. 3
!

Quartz 40 40 40
Plagioc lase

,

20 15 18
Orthoclase Perthite 3

Microcline ?erthite 12 7 12

Biotite 12 12 10
Horneblende 2 5 7

Chlorite 6 12 5
Epidote 2 Acc Acc
Sphene 3 1 2
Clay Minera~s 3 5 5
Orthite i Acc Acc 1

Accessory mirerals also include Apatite, zircon, zoisite, iron
oxides, tremplite and opaques •
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liillbE IV

GRASSY GRANITE BOlD HEAD GRANITE
AVERAGE CF THREE SAMPlES AVERAGE OF TWO SAMPLES

Si02 70.1 69.8
Al203 14.93 14.50

Fe203 1. 90 2.0
CaO 2.80 2.53
MgO 1.42 1.69
Na20 3.25 3.25
K20 4.15 4.25
MnO <:0. ')2 40.02

P205 0.23 0.24

Ti02 0.47 0.47
Cr203 <0.1 <0;1
V20S <0.05 <:0.05
L.O.I 0.47 1.24

The Grassy Granite samples were from outcrops located at
Grassy and Bed Hut and the Bold Head samples were from diamond
drill holes.at No.3 Orebody.

•.•• /22
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The Mine Se~~

Associ~ted with the Grassy and Bold Head Granites is a
sequence of icontac~ metamorphosed an? metasomatised . pelitic
anJ calcareous sedlments. These sedlments are consldered to
be early Cambrian in age similar to the Tillite-Dolomite­
Siltstone-SHale sequence on the south east coast but are here
bri;fly disqussed in conjunction with the Grassy and Bold Head
Granites.

The seguence has been defined in detail by extensive
diamond dri~ling at No.1, 2 and 3 Orebodies and from mapping
and l_mited !diamond drilling,the same rocks are known to exist
furth~r to ~he east along the southern contact of the Bold
Head Granit~ and to extend for approximately five miles around
the contact of the Grassy Granite.

In all ,cases the Mine Series are overlain, obviously
unconformab~y in places, by a massive, strongly jointed and
fractured rdck. This rock often has a fragmental nature, is
spotted and iconsists essentially of tremolite, actinolite and
chlorit~ wi~h relict olivines. There is a tremendous variety
in both texture and grain size of these rocks but they are
consider.-d to be the metamorphosed and metasomatised equivalents
of the basaLtic suite on the south east coast.

The seluence at No. 3 Orebody is thickest of the three
orebodies attainina a thickness of over 70C feet in places. The
s tratigr_r-hY1 can be summarised brief ly as follows:

i

Biotite Mus9ov~te Hornfels:

A weJl bedded se'1uence of mica rich hornfels
surroundihg lin part a complexly altered limestone
ing mineral~sed skarn. (A lens) (60 metres).

12 Meta Vo 1calni cs

A massi!ve crystalline biotite -pyroxene rock containing
abundant ph~nocrysts of oligoclase with a strong remnant
doleritic te~ture (27 metres).

Dolomitic Li~estone

An imcu~e limestone, variably altered with a zone of
scheelite miheralisation on the upper margin and in part through­
out (B lens)l 20 metres.

Biotite Pyrolxene Hornfels

A bedde~ unit of biotite and pyroxene hornfels (22 metres).

C Lens Compl~

A compl~x unit of andradite skarn, pyroxene skarn, frag­
mental pyroxene-garnet hornfels. This zone carries appreciable
scheelite on hoth the upper and lower contacts but also contains
unaltered limestone (43 metres).

••.•. /23
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J22.nged HQrntels

An int$rbedded unit of biotite, pyroxene, and garnet
hornfels with impure partially altered limestone horizons.
Carries varting amounts of scheelite mineralisation. D lens
(50 metres L
Bold Head Granite

Typicat porphyritic coarsely crystalline granite.

(Le Messurier, 1970)
i

The sequence dips to the south east at approximately 150

and it is o~vious that the'strata has suffered only a minor
degree of f¢lding and mobility with the possible exception of
C lens whic~ has the associated fragmental pyroxene-garnet
hornfels. lhis lack of folding and sedimentary mobility may be
the major f~ason for the limited amount of mineralisation with­
in apparent ,large thicknesses of potential host rock. Further
Mine Seriesirocks occur to the east of No.3 Orebody but these
overly the quartzites and do not contain economic mineralisation.

The No, 2 Orebody sequence is not as thick as that of No.
3 Orebody but the mineralisation is richer and more extensive.
The stratigiaphy is also distinctly different and can be
briefly summarised as follows:

Biotit.e Hordfels

A thic~ sequence (25 - 30 metres) of well jointed mica
rich rock. 'It is occassionally overlain by a thin altered
limestone horizon (A lens).

BIens

A variable zone containing numerous rock types including
skarns, hornfels and marbles.

JigngingwallBiotite Hornfels

A very thinly bedded sequence of biotite hornfels containing
varying amounts of actinolite.

Eyroxene Ga~net Hornfels

A pyroxiene-biotite hornfels with scattered ovoids of
calcite and !varying degrees of alteration and mineralisation.

C lens

A zone iof andradite skarn averaging approximately 15 metres
thick.

Banded Foot~all Beds

A thin~y bedded (1-2 cm) sequence of grossular garnet,
pyroxene, bi'otite and calcite hornfels. Mineralised in part.
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Biotite-Pyrpxene Hornfels

A variable sequence of bedded biotite and pyroxene
hlornfels. .

Older Volca~ics

A sequence of meta-volcanics exhibiting remnant doleritic
tc,xture.

Biotite-Pyr9xene Hornfels

A vari$ble sequence of bedded biotite and pyroxene
hornfels.

Granite

White, pink medium grained, porphyritic in part.

(Danielson, 1972)
No. 2 Orebody occupies the nose of ~ plunging anticlinal

fold and is continuous with No. 1 Orebody currently being mined
by open cut operations. The continuity between the two ore­
bodies was ~ecently proved by diamond drilling although there
has been a distinct thinning in the ore horizon between the two
orebodies where there is a synclinal flexure in the sequence.

The st~atigraphic sequence of No. 1 Orebody is broadly
similar to that of No.2 with some minoT exceptions. Apart
from the ea~tern end, C lens mineralisation is generally weaker
and is often divided into a top and bottom orebody by a sequence
of marble and hornfelsic marker beds. Also in ~o. 1 Orebody the
lower bioti~e-pyroxene hornfels sequence is often missing and
the older volcanics are seen to directly overly the
quartzites. These quartzites are considered to be contact
metamorphos~d equivalent of the siltstone-shale sequence.

The Mine Series sequence is therefore seen to occupy the
same stratigraphic position as the Tillite-Dolomite-Siltstone­
Shale sequence that is locally unconformably overlain by the
volcanics and locally unconformably overlies the siltstone­
shale sequence (Contact altered quartzites in the case of the
Mine Series).

However the previously reported direct correlation between
the two sequences (Baker,Edwards and Callow, Large) particularly
that of the 'pyroxene garnet hornfels and the tillite is
considered u,ntenilble and is certainly not true. The fragmental
pyroxene-gar,net hornfels is considered to be the result of
grilvatationa,l remobilisation of a transitional zone of inter­
bedded pelitiic and calcareous sediments similar to the banded
footwall beds.

,

The Min~ Series sediments would have developed in a
different sedimentary environment and these rocks contain a
much greater percentage of carbonate than those on the coast.
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BASIC BODI~iEEGARAH AREA)

Very +arge bodies of basic rocks occur in the Pegarah
and Forestry areas and are associated with extensive develope­
ment of lateritic ironstone. The basic rock type in a massive
coarsly crystalline rock consisting almost entirely of an
interlockimg moasaic of large horneblende crystals (up to 1 cm).
The tex';;ure of the rock displays little variation in grain size
or mineralogy throughout •

The rqck has an apparent lopolithic character and float
occurrence$ are observed to extend approximately five miles in
a north-south direction. It is also possible that there are two
or more lo~olithic bodies in the area interbedded with the
siltstones. Outcrops of small dykes of similar rock type have
been mapped in the Sea Elephant River and in Yates Creek and
they display both concordant and discordant relationships to
the country rock. Also at these outcrops distinct fine grained
margins were noted in the basic dykes and a strong degree of
silicification of the siltstones at the contact was recorded.
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MIOCENE

Rest~icted occurrences of Tertiary Limestone, fossil dated
as Miocene in age, are found on the island. The best known out­
crop is at the Blowhole on the east coast approximately four
miles nor~h of Naracoopa where bryozoal limestone, consisting
almost entirely of shells and shell fragments is found. The
sequence is horizontal and occurs as a shore platform. Other
isolated occurrences have been recorded on the island but this
rock type is not very extensive.
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gUATERNARYDEPC6 ITS

These have been discusse~ in some detail in the section
on Physiog~aphy and will only be outlined briefly here.

Pliestocens:

The Old Dunes that occur throughout the island and the
Old Strand lines were probably developed during the last inter­
glacial period (Jennings) when sea levels were anything up to
60 feet higher than the present day.

During the Pliestocene, deposition of Lacustrine and
Esturine se'diments took place in the northern portion of the
island (Egg Lagoon, South East Lagoon and Reedy Lake).

During this period pronounced changes in the courses of
Rivers in the central portion of the island would have taken
place and extensive alluvial deposits developed.

Holocene

The last 15,000 years has seen the developement of the
New Dunes and New Shorelines. The lack of soil profile develope­
ment, their freshness and the fact that they are still actively
building precludes their having survived a glacial low sea level.
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