
779C01

•

•

COMSTAFF PROPRIETARY LIMITED

EXPLORATION LICENCE 5/63

1971/1972 SUM}ffiR FIELD SEASON REPORT

PIEMAN AREA

AUSTRALIAN ANGLO AMERICAN LIMITED

Incorporated in the Stilte oj Victoria



PIEMAN AREA

1. SIDlMARY

2. INTRODUCTION

779C02

2.1.
2.2.
2.3.
2.4.'

Location
Access
Previous work
Methods of exploration

3. GEOLOGY

General
Succession

• 3.2.1.
3.2.2.
3.2.3.
3.2.4.
3.2.5.

Unit 1
Unit 2
Unit :3
Lower Ordovician
Quaternary

Structure

3.3.1. Folding
3.3.2. Faulting

Intrusives

3.4.1." Ultrabasic and related rocks
3.4.2. Intermediate and related rocks

3.5. Metamorphism
3.6. Mineralisation

4. GEOCHENISTRY

4.1. General• 4.2. Results

4.2.1. Copper
4.2.2." Zinc
4.2.3. Nickel
4.2.4. Silver
4.2.5. Bismuth
4.2.6. Tin
4.2.7. Antimony
4.2.8. Mercury
4.2.9. Arsenic
4.2.10. Lead

5. HEAVY CONCENTRATES

6. PLANS



•

•

779C03

PIEMAN AREA

1. SU!'IMARY

A programme of geological mapping, heavy concentrate
sampling, stream and soil sampling, was carried out in the
SE corner of E.L. 5/63. The area is underlain by tuffs,
greywackes, shales, siltstones, conglomerates, quartzites
and limestones, intruded by ultrabasic and intermediate
igneous bodies, and folded into asymmetric synclines and
oyerturned anticlines. Low order sample anomalies may be
significant, the samples realising anomalies were spectro­
graphically scanned for all significant cations. Low
priority follow-up work is recommended.

2. INTRODUCTION

2.1. Location (see TAS 2-285)

The area of approximately 16 square miles refers to
that part of E.L. 5/63 between the area covered by the
1970/71 Huskisson Regional Report and the Pieman river.

2.2. Access

Dry ,,,eather access is prOVided by a dirt road from
the Murchison highway, via the Pinnacles, various sections
of which have been constructed each summer season. This
summer the road was extended from one mile south of' the
main Huskisson grid to the Huskisson river (see TAS 2-289).
A brief helicopter reconnaissance flight over the area
facilitated demarkation of the most suitable route for the
road. Walking tracks ,,,ere cut from several points on the
road to gain access to the Pieman river and the Huskisson
river.

2.3. Previous work

This season's regional work continues on from the work
covered by the Huskisson South Preliminary Report (1970­
1971 Summer Field Season Report). Otherwise no previous
work had been carried out.

2.4. Methods of exploration

1.; Geological mapping of major streams, tributaries
and access roads follOWing tape and compass surveys.

2. Active stream sediment samples were collected at
500' intervals and at tributary confluences.

3. Roads were soi~ sampled at 100' intervals.

Sediment and soil samp~es were dried and sieved at
Waratah. The -80 mesh fractions were forwarded to
the Australian Mineral Development Laboratories where

2/ they were •••••••••
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they were analysed for nickel, copper, zinc, silver, biswuth
and mercury by atomic absorption, and for tin and antimony
by X-ray fluorescence. All samples realising anomalies
from the above processes are scanned for all significant
cations.

4. Panned concentrates were collected at 2500 1 intervals
and above tributary confluences. The heavy mineral
fractions were examined mineralogically and spectro­
graphically scanned by the Australian Mineral Develop-

'ment Laboratories.

5. Rock specimens were collected for petrographical
description by Central Mineralogical Services or for
analysis by the Australian Mineral Development Labor­
atories.

30' GEOLOGY (see TAS 2-286)

3.1. General

The Huskisson south regional area is situated in the
northerly trending belt of Palaeozoic eugeosynclinal rocks
which extend from Queenstown to Waratah. This belt include~

the Mt.Lyell, Rosebery, Renison Bell, Cleveland, Hercules an.'.
Mt.Farrell orebodies and consequently is of considerable
economic interest.

3.2. Succession

The rock units mapped comprise tuffs, greywackes, tuff­
aceous sandstones, siltstones and argillites, quartzites,
shales, conglomerates and limestones.' Intrusive rocks
include serpentinised ultrabasics, gabbros and a variety of
basic-intermediate dykes. The following succession may be
recognised:

•

,

Quaternary

l''''l''~lr
O:~d(,vician

Cambrian?

unconformity

orogeny

unconformity

orogeny

faulted contact

Alluvium. Fluvioglacial and
moraine deposits.

Intrusion of intermediate and
related rocks. Emplacement of
serpentinite and related rocks.

1000' limestones, shales and
dolomites. 0-500' conglomerates,
shales and quartzites.

Unit 3 more than 3000' rhyth­
mically bedded immature grey­
wackes, siltstones, shales,
tuff's and lav,,-s.
Unit 2 6000-7000' bedded acid
tuffs, shales, tuffaceous sand­
stones and siltstones, greywackes,
basic-intermediate tuf'fs, tuf'f­
aceous siltstones and sandstones.

Unit 1 more than 2000' phyllitic
tuffs, boudinaged quartzites,
shales and dolomites.
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The rocks of unit 1 consist of dynamically meta­
morphosed pyroclastics represented as quartz-sericite­
chlorite schists, green and dark grey phyllites with
boudinaged micaceous quartzites, and a single unit of
dolomitic conglomerate. The rocks exhibit strong
intraformational folding and have been silicified and
sericitised along with quartz, carbonate and feldspar
veining.

Uni t 1 could represent the oldest rocks in the area.
It is exposed in the east and south east sections of the
Pieman river, east of a major N-S trending fault. These
rocks appear to correlate with the oldest rocks exposed
in the Machintosh area (1971 Winter Field Season Report
- Mackintosh Regional Project).'

The rocks of unit 2 crop out to the west of the
fault referred to above. The rock units mapped are tuffs,
tuffaceous sandstone~ and siltstones, gre~1ackes, argillites
graphitic and carbonaeeo'ls shales. The rocks are generally
finely bedded in thin bands and are seen to be facies
transitional both laterally a.nd vertically.' The rocks
occur in the slightly overturned western limb of a major
anticline (Just-in-Time) and dip steeply with facing
directions to the west.

The oldest rocks of the succession consist of well
bedded andesitic tuffs, tuffaceous siltstones, fine grey­
wackes and shales.

The tuffs are generally medium grained, highly felds­
pathic and contain both crystal and lithic fragments.
They are generally grey-green in colour but weather to
brown ferruginous material with a characteristic flecked
appearance"

The greywackes are similar to the tuffs in general
appearance and some aspects of composition. The lithic
fragments and highly chloritised groundmass of both the
tuffs and greywackes indicate a basic to intermediate
provenance. Further up the succession the greywackes
and tuffs have an acidic composition which reflects
either a change of provenance and hence a more acid cycle
or volcanicity. In the same position current bedding
and grading also become more apparent, the shales and
siltstones tend to become carbonaceous further up the
sequence and lateral facies changes occur.

Facies ch~.ges observed near the top of the
sequence are:

Fine to medium graded graywacke and tuffaceous
brown siltston~ p~~s laterally southwards into

4/ quartz-feldspathic •••••••••••
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quartz-~eldspathic sandstone. tu~~aceous siltstone
and carbonaceous sandy argillite. Further south these
beds are represented by well bedded dacitic tu~~s, grey
graphitic shales and carbonaceous pyritic arenaceous
argillite. Stringers o~ carbonaceous matter also occur
in the pyroclastic beds.'

An ignimbrite with minor sedimentary lithics occurs near
the top o~ the unit on the western limb o~ the Huskisson
syn~orm. The whole sequence reflects shallow marine
conditions o~ sedimentation with proximal volcanic
activity.

4.

•

•

The unit may be correlated with the upper part of the
Renison Bell east succession (1970 Winter Field Season
Report) and with Unit 3 o~ the Huskisson regional area
to the north (1970/1971 Summer Field Season Report).

3.2.3. Unit :3

The rocks o~ unit 3 con~ormably overlie unit 2 and
the base is taken to be the ~irst greywacke conglomerate.
They are exposed on the western limb and in the core o~

the Huskisson syncline. Greywacke conglomerates. coarse
lithic greywackes. sandstones. siltstones. shales. pyro­
clastics and lavas occur in rhythmic greywacke cycles.
The conglomerates generally ~orm the lowest part o~ a
cycle. They consist o~ massively bedded. poorly sorted
cobbles o~ metasedimentary and volcanic rocks.o Li thic
greywackes. poorly to moderately sorted. overlie the
conglomerate. They are arkosic and immature but exhibit
overall grading. Thin section examination of the grey­
wackes indicates that moderately rounded lithic fragments
make up 50-60% o~ the grains.' Lithic components include
carbonaceous shales. serici tic shales, quartzose," sil t- ."",
stone. chert. tuffs and trachytes. Quartz. plagioclase
and potash feldspars and minor micas are also present.

The greywackes ~ine upwards into interbedded silt­
stones and sandstones, which in turn pass up into carbon­
aceous silty shales and finally graphite shales.' Then
there is a sharp break to the gre~.acke conglomerate o~

the next cycle.' These ~iner beds are not ab.ays repre­
sented and may be eroded prior to the deposition of the
detri tus ~or the next cycle.'

A chloritised and albitised sodic tU~f occurs 1000'
above the base of the sequence.' This distinctive coarse
grained rock is a useful marker horizon and may be traced
over 1500' along strike. Fine green vitric tu~~s with
relict shard textures and a rhyolite lava also occur.

I suggest the sequence derives from waxing and
waning currents with contemporaneous acid volcanism.
The volcanic rocks are similar to those in the Mt.Reid
volcanic group (1971 Wint.. r Field Season Report) ,,,hich
lie to the east.: The rocks are very similar to those
exposed in the Bulgobac/Que area (1970/71 Summer Field
Season Report).'

5/ 3.2.4. Lower Ordovician



•

•

779C07

3.2.4. Lower Ordovician

Rocks which may be tentative1y equated with the
Gordon 1imestone series over1ie the Cambrian? units with
a marked unconformity.

The basal rocks consist of 0-500 1 of coarse pebble
conglomerate which passes lateral1y into quartzite and
sha1es. The conglomerate is very irregu1ar and 1ensoid
in form. Pebbles inc1ude 1imestones, chert, rhyo1ite,

.sodic trachyte,greywacke, metaquartzite and sericite
schist. The quartzites are wel1 washed, iron stained
and occasional1y green due to vein1ets of hydromuscovite.
The shales are grey and often fossiliferous.

Overlying the basal clastic rocks is a sequence of
shaly limestone passing up into massive biosparites and
dolomites.

3.2.5. Quaternarx

Alluvium overlying f1uviog1acia1 deposits occupies
flat 10w1ying areas in the centra1 and southerly parts.
Thick moraine deposits are exposed in the Pieman and
Huskisson rivers where g1acial striae are often deve1oped.

3.3. Structure

3.3.1. Fo1ding

The structural history of the area may be summarised
as fo1loWSl

1. Deposition of the eugeosync1ina1 Cambrian(?) rocks.

2. Fo1ding on ~~-SSE axes (Fl) into tight antic1ines
(where fo1d limbs are dominant over fold hinges) and
broad sync1ines. This period of folding produced
the Just-in-Time anticline (described in the 1970/71
Summer Fie1d Season Report op,cit,) with a broad
synclinorium to the west.

,. Deposition of the Ordovician conglomerates and 1ime­
stones and emplacement of the serpentinite.

4. Refo1ding on the NNW-SSE axes (F2) to produce a
sympathetic sync1ine with the Fl synclinorium, and
slightly overturn the western limb of the Just-in­
Time antic1ine. This dominant F2 structure is named
the Huskisson s~~c.line on the officia1 map_?

5. Further to this, superimposition of a warp phase also
affects the plunge and dip of the F1 axes. Minor
Fl drag folds tend to plunge both to the north and
south: So far there is no evidence of this phase
affecting F2 axes.

In the NE of the area and possibly west of the
Pieman fault the dominant structure is anticlinal with
a shallow north westerly plunge. To the west the

6/ in~luence o£ the ••••••••
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influence of the superimposed sympathetic FJ. and F2
synclines becomes more apparent with the beds on the
anticlinal limb slightly overturned. Further west the
dominant structure is synclinal, the intraformational
Fl folds generally plunge to the SSE while the main F2
Huskisson syncline plunges to the NNW.

3.3.2. Faulting

Two major faults occur in the area. The eastern
or Pieman fault N-S trends and in my view downthrows
the sediments to the west. A strong schistosity, with
minor faults, is well developed on either side of' the
:rault plane.

A keel structure has developed in the Huskisson
syncline with a dextral displacement of approximately
6000 1 , Minor wedge faults and drag folds are in
evidence along this fault plane,' In addition, this
fault represented by a zone of intense shearing could
account for the displacement of the ultrabasic body in
the Renison Bell east area (1970 Winter Programme op,cit.)

Only one cleavage is developed in the Cambrian(?)
argillaceous rocks underlying the unconformity, Micro­
faults and complex jointing are developed in the more
massive greywackes and tuffs,

3,4.1, Ultrabasic and related rocks

The Huskisson serpentinite, described in detail
elsewhere (1971/1972 S~~er Field Season Report - Huskisson
Asbestos Project) may be traced to the Renison Bell east
serpentinite (19'70 Winter Field Season Report op,cit.) as
a series of small dis~ordant intrusive bodies,' The major
rock type is serpentinised peridotite with minor amounts
of serpentinised pyroxenite and pods of silicified gabbro.
Emplacement of these bodies was accompanied by intense
shearing and silicification of the country rock in some
parts, whereas elsewhere the country rock has been little
altered and the intrusive boundary is marked by the
development of nodular magnetite and haematite,

A sheet like bndy, 1500 1 wide, is exposed on the
western limb of the Huskisson syncline, The main rock
type is serpentinised peridotite with serpentinised pyro­
xenite near the eastern margin, The western part of' the
sheet consists of a complex of sheared serpentinite,
amphibolitised gabbro, pyroxenite and peridotite: The
rocks near the eastern and western margins of the sheet
have been involved in a series of metasomatic alteration
processes, the first being replacement by tremolite or
actinolite, The second type of' alteration was pre­
hnitisation with the development of grossular garnet,

7/ chlorite and leucoxene,
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chlorite and leucoxcn.e. Near t 1.10 eastern contact,.
the mctas o~atic al tera tion h8S produced a J'3agneoi te­
quartz-talc rock 'vi th relict chromi te. This assoc­
iation probably represents an end product of the
steatisation alteration processes.

The ultrabasic body described above is very
similar to the comDlex eXDosed in the Colebrook and
RinG rivers to the- south (1970 "inter report Renison
Bell east area, opocit.). It is quite unlike the
Huskisson ser'?entinite by virtue of the :netasomatic
alteration,. but- otheruise the evidence strong'ly sU,g8ests
that there is one S'leet of serpentinite fel.ded into a
syncline by the F2 period of foldinG'

3. Ll.2 0 Intermedi8te Rnd related roc1-:s

A number of minor basic to intermediate rock
bodies crop out within the sli:o;htly overturned Fl
anticlinal linb. Thin section 'Nork indicates the basic
end of' the series is. represented by an andesine doleri to
,,~~hich outcrops near the eastern nargin of' the Eus~~:Lsson

serpe.l1.tinite o The rock is both uralitised and so.ussur­
j. tis ed, but the ophi tic texture is ,,,ell preserved. This
rock may be traced for over 10,000' along strike.

Disconnected bodies of diorite up to 300' in uid-th
crop out east of the Huskisson serpentinite and on eitlwr
side of the Pieman f'ault. The plagioclase is e:ene:c811y
sericitised, and the pyroxenes altered to kaolinitic
clay,calcite and pyrite before beins: chloritised.
Biotite occurs in most of the diorite bodies. The rock
is distinctive by virtue of its coarse ophitic texture,
dark grey colour and its hardness.

A medium grained microsyenite in Con. creek is
composed douinantly of albite laths with interstitial
chlorite. A porphyritic brecciated sodic trachyte and
a sodic dolerite crop out in the Pieman river west of
the Pie@an fault.

The acid end of' the series is represented by a
crus,hed and altered quartz feldspar porphyry of daci tic
composition "hich crops out 1,500' Hest of the Pieman
fault.

The intrusive roclcs are virtually identical to
those descri.bed from the Huskisson regional area to
the north (1970/71 s~~er report op.cit.).

3.5. Hetamorphism

The rocks have been reGionally metamorphosed to
the chlorite greenschist facies grade. The groundmass
of' the greYlvsckes and tuffs is altered to a mass of
chlorite, sericite, carbonate and opaques. Shales and
mudstones have been indurated.

8/ Dynamic metamorphism ••.•••
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Dynamic metanorptd.sm of rocks adjacent to faul.t
planes or intruded ultr2b~l.s·ic bodies is common. In the
Pieman river, near the Pieman fault, qu.artz grains in the
quartzite exhibit strDin extinction ,·,hile the tuft's are
metamorphosed to quartz-sericite schists.

Certain arenaceous argillites adjacent to the
Huskisson serpentinite have also been dynamically meta­
morphosed to quartz-sericite schists.

Some of the intrusive igneous rocks on the other
hand have ll..t1oerzone a 1..~ide ranGe of metaSO:~latic rl.nd meta­
morphic chnnges \"I11icb are described above. One unusual
metasomatically al terod rock OCC"llrS as scree on the 'vest
barlle of the Pieman near Last Day creek. It CO"liJJcises
coarse g:t."'ained a.."'{ini te interc;ro\'!n 1'1i th diopside, and is
cut by coarse asbestos .. quartz veins. It is thong·h.t to
be a highly altered diorite.

3.6. Mineralisation

• 110 significant Elin.eralisa tion 1."a8 found. Finely
disseminated pyrite occurs in the black shales and bedded
acid tuff's throughout the 8.rea.

I t is thou{jht to be syngenetic in ori~,;in. Fram­
bcoictal pyri. te occurs in the schis tose tuffs exposed i.n the
PiBraan river east area.

Epigenetic pyrite occurs in the quartzites and
is deposited in micro-faults an.d joints. Chalcopyrite
rela ted to potash-feldspar veins OCGurs' through the tuffs
and quar";;zi tes, adjacent to dioY'i te intrusions.

~;- "

Accessory sulphide mineralisation is raost
in the interll1Gdia te and related rock intrusives.
chalcopyri te, pyrrhoti·te and sphalerite have been
Most of the mineralisation is directly related to
feldspar, quartz an~ 0a~Qona~e veins.

common
Pyrite,
observed.
potash

Nagnetite and chromite occur as disseminated grains
in the ultrabasics. Chrysotile asbestos occurs in serpent­
i.nised pyroxenite as cross-fibre and in peridotite as slip­
fibre. The nickel sulphide, heazlewoodite (Ni3S2), has
been identified f'rom a thin section of' the metasomatic
quartz-talc-ma,<;nesi te rock. Pyrite occurs throughout the
metasomatically altered ultrabasics and also in the
adjacent si.licified country rock.

4. GEOCHEI:ISTRY (see TAS 2-288 and 2-289)

4.1. General

No really significant anomalies have been fOlmd.
Spul.... ious anomalous values :for Bi, ZIl and Ag occur slong
tbe south Pieman suspected to be due to contanination from
th.,~ Hosebcry Fb/Zn mine and nlon:":; t~le Enu Bay rail"ray line
by contaJ:1ination from passing ore trains.

9/ The poorly drained • • • • • • •
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The poorly drained Quaternary alluvial flats
cannot be considered to have been adequately sampl.ed.
Sporadic anomalies for tin occu.r in these flats reflectinG
the imrilobile alluvial nature of cassiterite. There j.s
close association bet,,,een tin and antimony values from
sed~ments collected in these poorly drained areas.

La,,, order anomalies :for Cu, Zn, Ph, and Ag may
be related to the Pioman fault zone on the eastern mar,o;in
of the area. On the other hand the region is underlain
by mineralised interI:1edia te intrusives ,-;i thin pyritic
tuffs and quartzites. Forru:';inotls sGepa:~cs along thE:
Pienan river Give rise to the ano;:lalous so~l results on
the Pien:o.ll grid lines and it should be noted that the only
Hg values (.5 ppm) iiere obtained from a creek in this area.

Histcgr3ms of' population against ppm have boen
dra'HD. up for the various elements. 'rIle results are
tab:ulated bela,.,. Possible anoma.lous v~llues are tal:en
to be those values above the preferred threshold, read
off the histogram.

Stream sedir:ents
He8n Hif3to~ram No.of' nossible

Element Ran.'5~e (Pop. peaks) t1::.1"'C shold nll.omalous vo 1"1les

Cu <5-3200 5 75 7
Zn ~ 5-6;& 15 270 16
Ni <5- 2750 '<:'5 250 .11
Ag <1-65 ·-.::.1 H/A 5
Bi <10-35 "'~lC 20 3
Sn -"10-100 -<::10 30 9
Sb -<:LO_l~O "-:10 20 14
Hg <.1-1 <:::1 N/A 3
As <2-1600 2 l~O 3

Soil samples

• eu -<5-150 5,25 85 8
Zn <5-430 25 180 10
Ni <5-2500 -<.5 200 15
Ag all samples <1 no anomalies
Bi <10-10 <10 N/A no anomalies
Sb <10-20 <10 15 2
Hg all samples< 1 no anomalies
Pb <5-630 <5 150 :3

4.2.1. p_opper

Low order anomalous copper values occur in the
haadwaters of Cairo creek and in the soil lines west
of the Pieman river in the same region. These values
maybe due to the mineralisation seen in the pyroclastics
2nd intrusives of this area o

\0/ The tuff'-greY''1aclce- •• 0 ••••
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The tuff'-G'reyllaclte-shD.le sequence (unit 2) is 880n

to have a higher bacLground than t~-lat :for the grey1v8..cke
sequence (unit 3) or the ultrnbasics.

Low' order anomalous zinc values occur in streams
draining the ul trabnsic and related roc)cs. Anomalous
values are also obtained from snaIl s~rinGs or ferru­
os-inous seepaGes c1raininr; into the cast Pieman.

J.D.

1'\11e possible 2n.omalolls v8.1ues of' 250 ppm and 200
ppm for stream sedinC:.'!:nts and soils respectivo~Ly "lera
not plotted as they coincide ui th hiCh zinc values ~'.nd

clearly indicato the ul trabasic rocks. Val·i...lGEi of more
than 2,000 ppm '\\rere considered to be anon.nlons for soils
or sediments on 111tra"6a.sics n Only tHo sporadic lo\~

order stre.cun sediment anomalies ''lere found and one soil.4IJ' anomaly.

h.2.4. Silver

T,vo 10\1 order anoma,lous values of 3 ppm are
associa ted l'li th the anomalous zinc values in the small
springs draining into the east l'ienan., Else1ihere~

except for obvious contamination, the values ,·,ere
less than 1 ppm.

4.2.5. Bismuth

The bismuth anoElalies are entirely due to
contamination from the Rosebery tailings.

•
4.2.6. Tin

L01~ order anomalous tin values "ere obtai.ned in
creeks draining the sou tll ens tern Quatern3ry :fla.ts •
Heavy concentrate samples taken in similar envirol1...;'aents
throughout the area contain significall-L:; values in tih.
The anomalous tin values aTe probably associated ,d.th
minor concentrations of alluvial cassiterite.

4.2.7. Antimony

Lou order anomaJ.ous antimony values occur in
close pr0:: il02i ty to tin anomalous vc>lues stated above.

4. 2.3. J:·lercury

The only mercury value recorded (.5 to 1 ppm)
came from sediments collected :from a creek flouing
into the east Pieman. This anomaly is associated ,dth
anomalous zinc and silver values.

1.4.• 2.9. Arsenic-

Stream sediment samples in the southern part of

11/ the area were •••••••••••••
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the area were analysed for arsenic because this element
seems to be related to tin mineralisation in the Renison
Bell east area to the south. The anomalous values
recorded are due to contamination in the Pieman.

Soil samples collected along the east Pieman were
analysed for lead. Three low order anomalous values
were recorded.

5. HF..AVY CONCENTRATES

The heavy mineral fraction of the panned concentrates
l~ere mineragraphically examined and semi-quantitatively
scanned by the Australian Mineral Development Laboratories for
most of' the economically significant cations.- Samples from
creeks draining the ultrabasics were found to contain high
amounts of magnetite and chromite. These samples analysed
1000-3000 ppm Co, 100-1500 ppm Ni, 1000-2000 ppm V, and more
than 1% Cr. The samples collected from Quaternary flats
contained 300 to 1000 ppm Sn but cassiterite was not recorded.

6. PLANS

•
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