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On the bas1s of small areal extent, low base metal values apart
from occajs1onal traces of nat1ve copper and the low sulphur ­
ep1dote dom1nated, ve1n assoc1ated alterat10n assemblage, the
area ls re-assessed as hav1ng an emp1r1cally low prospectlv1ty
for polymetall1c volcanogen1c mass1ve sulph1de depos1ts.

A br1ef follow-up programme to assess the extent and VMS
prospect1v1ty of maf1c 19neous rocks 1n the Kent1sh H1ll area
has found that these 1nclude thole11t1c basalts slm1lar to those
of EoCambr1an trough sequences elsewhere 1n Tasman1a, unusual
ultramaf1c cumulates of unknown aff1n1ty and a group of basalt1c
andes1t1c to andes1t1c lavas, shallow 1ntrus1ves and
volcan1clast1c sedlments. The andes1t1c group appears to have
petrolog1cal slm1lar1t1es to Cambr1an? Mt.Read type Volcan1cs
and may have been erupted on to a local basement of EoCambr1an?
thole11tes but the prev1ous, prel1m1nary, 1nterpretat1on that
they are chem1cal correlates of the Que-Hellyer Volcan1cs ls not
substant1ated by add1t1onal whole rock analyt1cal data.
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I am pleased to acknowledge a numbe~ of f~ultful

dlscusslons wlth D~. Tony C~awfo~d and thank hIm fo~ hlS
Inte~est In the pet~ology of these ~ocks.

EL 16/90 cove~s an a~ea of 130 sq km between the Gog
Range and Golden Valley In the VIClnlty of Delo~alne In no~the~n

Tasmanla. It was g~anted to Outokumpu Explo~atlon Aust~alla

P/L and PanContlnental Mlnlng Ltd. (PanFln) In August 1990 and
has been explo~ed In Jolnt ventu~e by those companles fo~

volcanogenlc masslve sulphlde deposlts.

The fl~st phase of the explo~atlon p~og~amme lnvolved a ~evlew

and compllatlon of the p~evlous data, ~econnalssance geologlcal
mapplng and a t~lal st~eam sedlment geochemlcal su~vey wlth a
vlew to developlng an Imp~oved llthost~atlg~aphlc Inte~p~etatlon

of the Camb~lan volcano-sedlmenta~y sequence In the a~ea and
Identlfylng the most p~ospectlve pa~ts. (He~~mann, 1991)
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Thls ~epo~t p~esents and dIscusses the ~esults of the follow-up
wo~k on the Kentlsh Hlil a~ea.

Due to delays In obtalnlng whole~ock analyses (p~ellmlna~y

~esults of whlch we~e ~ecelved only on 12 July, 1991) the~e has
not been an oppo~tunlty fo~ D~. C~awfo~d to examlne the
geochemlcal data and the concluslons p~esented he~e a~e based on
my own Inexpe~t assessment of the analyses. It Is to be hoped
that D~. C~awfo~d wlll be p~esented wlth an oppo~tunlty to
Inte~p~et the analytlcal data along wlth hls pet~og~aphlc wo~k

and be able to elucldate the pet~ologlC afflnltles of the
Kentlsh Hlil maflc ~ocks.

Thls follow-up p~og~amme was ca~~led out In Ap~ll-May, 1991 and
Involved about 5 days of fieldwo~k (W.He~~mann}, p~epa~ation and
desc~lptlon of 31 pet~og~aphlc thln sectlons (A.J.C~awfo~d),

whole~ock maJo~/t~ace element analyses of 19 ~ock samples and
geochemIcal (Cu,Pb,Zn,Au etc.} analyses of an addltional 22 ~ock

chlp samples.

Inltlal ~econnalssance and ve~y llmlted pet~og~aphlc and
geochemlcal studles of a small a~ea of maflc volcanlc ~ocks

occu~~lng nea~ Kentlsh H1II, In the south easte~n pa~t of the
llcence, suggested that these ~ocks mlght be chemlcal co~~elates

of the Footwall Andesltes of the Que-Hellye~ Volcanlcs.
PanFln dete~mlned that addltlonal ~econnalssance mapplng,
sampllng and pet~og~aphlc/geochemlcalwo~k should be unde~taken

In o~de~ to assess the extent and VMS p~ospectlvlty of thls a~ea

of andesltlc ~ocks.

2. INT~ODUCTIO.
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The exploration history of the EL 16/90 area was
reviewed in my preViOUS report (Herrmann, 1991) and the relevant
aspects are briefly restated here for convenience:

COMALCO held the area as part of EL 17/76 and during 1978-79
carried out an exploration programme with the trifold obJect1ve
of discovering tin-flour1te skarn, Cyprus type copper or
polymetall1c volcanogen1c mass1ve sulphlde deposits.

This prospect was subsequently unsuccessfully explored by Un10n
Oil and later COMALCO as a poss1ble Cyprus type copper
occurrence.
Union Oil held the area as EL 15/75 during 1975-76 and carr led
out some Band C horizon soil sampling WhiCh indicated weakly
anomalous copper, zinc and n1ckel.

At Kentish Hill, near Quamby Brook, low grade carbonates of
copper were discovered at surface in 1921. Reid (1923) reported
on the results of minor prospecting operations WhiCh indicated
that the mineralization occurred 1n mafic rocks ("gabbro") and
had grades of around 0.3% copper with minor gold, silver and
n1ckel.
A total of SiX poorly conceived, vertical diamond drill holes
were dr111ed (down the d1p) on the prospect by the (local?)
T.W.Davies Syndlcate In 1970-71 but the best intersectlon was
only weakly mineralized at 46.5m @ 0.18% Cu.
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The explorat10n program 1ncluded reglonal geolog1cal mapping at
1:20000 scale and comprehens1ve -80# stream sed1ment geochemical
sampling w1th analyses for Cu,Pb,Zn and some Sn,W.
The geochemical work indicated low background levels for all
basemetals w1thstatistically determ1ned thresholds at 54ppm Cu,
42ppm Pb and 94ppm Zn. A number of low order Cu anomal1es were
assoc1ated W1th the basic volcanics of the Kent1sh H111 area.
The overall Pb max1ma was 80ppm and the Zn max1ma 320ppm. None
of the "statistical" anomal1es were regarded as likely to
indicate slgn1f1cant mineralizat10n but three of the best
anomalies received additional follow ~p.

At Keot1sh H111 Comalco carried out gridding, geological
mapping, magnetics, gradient array IP and limited C-hor1zon
geochemical surveys. The magnet1cs showed that the basalts were
strongly magnetic and occurred as discontinuous lenses. IP
1ndlcated weak resistivlty lows along a basalt/shale contact but
the lack of assoc1ated chargeabillty features suggested
conductlve shales rather than a sulphlde deposlt.
The so11 geochemlcal data Indlcated a peak of 800ppm Cu with
lower assoclated Zn, erratlc Ni to 900ppm and low Pb over the
basic volcanlcs.
It was concluded that the prospect had "a very remote
POSSlbility for economic Cyprus type mlnerallzation". Drl1l1ng
of two holes to test res1st1vity lows was recommended as a low
prlority but was never carr led out.

3. PREVIOUS EXPLORATION
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About 800m northwest of Fllnty Rock these sedlments lnclude a

Figure 2 depicts my geological interpretation of the
Kentish Hill area. However, it must be stressed at the outset
that geological exposure in the area is relatively poor and the
map is substantially interpretative in respect to geological
contacts and structural and depositional relationships.

As noted by Dr.Crawford (App:I, pet. sample no: 114062) these
s111clclastlc sedlments bear a conslderable resemblance to the
Stlcht Range Beds and, ln conslderatlon of thelr apparent
dlsconformable occurrence on PreCambrlan? metasedlmentary
basement, a lithostratlgraphlc or, at least, structural
correlatlon seems 11kely.

The apparently oldest rocks in the area are regionally
metamorphosed metasediments, probably of PreCambrian age. These
outcrop in a number of locations along the Lake Highway and
consist dominantly of foliated qtz-musc-biot psammo-pelitic
schist (PCs) and massive to slightly micaceous metaquartzite
(PCql. Near 471400E/5396200N the schist contains unusual
disseminated small porphyroblasts of magnetite/hematite, (pet.
sample no: 114046).
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Northeast of Flinty Rock the sandstones appear to be lnterbedded
or interfingering wlth muddy, sometlmes lamlnated, sedlments
varylng from shaley s11tstone to flne sandy greywacke, (Csg).
These typlcally weather to pale pinkish brown from an orlglnal
dark grey or ollve grey colour and are characterlsed by the
presence of flne pearly flakes of detrltal? mlca on the beddlng
surfaces. They appear to have a mlxed felSiC? volcanlc and
metasedlmentary provenance, perhaps domlnantly the latter.

4. GEOLOGY

Near Flinty Rock the metasediments are, apparently
disconformably, overlain by a northeastward fining unit of
siliCiclastic sediments (Css) WhiCh grades from a coarse breCCia
of angular metaquartzite and schist clasts at the base? (best,
but not well, exposed 300m west of Flinty Rock) through pebbly
conglomerate to coarse pebbly sandstone and sandstone. The
coarser types appear to be restricted to within a few tens of
metres of the base? of the unit with sandstone and pebbly
sandstone predominant elsewhere. These are typically very
Siliceous, clean (well sorted) maSSive to falntly stratlfled
quartz sandstones wlth or wlth out small well rounded matrlx
supported pebbly clasts of metaquartzlte and characteristlcally
containlng mlnor but promlnent detrltal flakes of grey mlca or
schlst. They appear to be composed entlrely of materlals of
metasedlmentary, probably PreCambrlan, provenance. ThlS
11thotype ls composltlonally and megascoplcally ldentlcal to
rocks (prevlously referred to mlcaceous sandy 11thlcwackes)
WhlCh occur ln the Hersey Rlver to Needles area at the eastern
end of the Gog Range, (Herrmann, 1991).
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On the nOLtheasteLn slopes of Kent1sh H1ll the sed1ments aLe
abLuptly "succeeded" by maf1c 19neous Locks 1nclud1ng alteLed
ultLamaf1cs and thole11t1c and andes1t1c volcan1cs, 1ntLus1ves
and volcan1clast1cs.

The ultLamaf1cs OCCUL 1n a paLtly weatheLed, stLong1y cleaved,
almost schistose OUtCLOP on the f1LebLeak tLall on ,the nOLth
slope of Kent1sh Hill (114064) and as occaSs10nal floateLs neaL
HL. SeLeda's boundaLY, (114050). These Locks have been
petLogLaphlcally descLlbed (App:!) as fOLmeLly cons1st1ng
laLgely of cllnopyLoxene and ollv1ne and teLmed wehLllte. The
wholeLock/trace element analyses (Table 1) conflLm the
ultLamaflc composition w1th low 51, Al and h1ghHg, CL and Nl
values.
On the basis of abundant cllnopYLoxene, LatheL than
oLthopyLoxene WhiCh 1S mOLe typical of the westeLn Tasman1an
"ophiolites", DL.CLawfoLd has suggested that these wehLlltes may
LepLesent magma chambeL cumulates assoc1ated with Ht.Read type
vulcanism.

th1n (weatheLedl un1t of quaLtz phyL1c f1ne gLa1ned fels1c
tuffaceous slltstone. NeaL 471400E/5396300N, about 3km along
stL1ke to the nOLthwest, a un1t of quaLtz phyL1C fels1c Lhyol1te
OL ep1clast1c tuff conta1n1ng occa/s10na1 Lounded clasts of
metaquaLtz1te OCCULS between exposuLes of PLecambL1an? sch1st
and m1caceous sandstone, (pet. sample no: 114047) and may Lest
unconfoLmably on the metased1mentaLY basement (although the
contact heLe 1s obscuLed). !n v1ew of the close assoc1at10n
between these fels1c volcan1cs/volcan1clast1cs and sed1ments and
the pLesence of metaquaLtz1te clasts 1n both, the volcan1cs aLe
LegaLded as an 1ntegLa1 paLt of the sequence.
Slm11aL fels1c volcan1CS and slllc1clast1c sed1ments OCCUL 1n
an analogous stLuctuLal pos1t10n 1n the Back Peak Beds (neaL
CLad1e Mounta1n) wh1ch (11kew1se) appeaL to be cOLLelates of the
St1cht Range Beds, (PembeLton et a l, 19911.

About 300m southeast of the wehLl1te OUtCLOP theLe is a slngle
(known) OUtCLOP of thole11t1c metabasalt (114032, 033) w1th

a vaL1able intens1ty of chl-qtz-act1nol1te and lateL
chl-ep1dote-pLehn1te ve1nlets. The"metabasalt 1s d1st1nctly
magnet1c wheLe not stLongly alteLed. The Lock ls
petLogLaph1cally slm1laL to thole11t1c basalts occuLL1ng 1n
EoCambL1an? sequences such as the CL1mson CLeek Fmn., Sm1thton
TLough and Hotton Sp1l1te elsewheLe 1n Tasman1a and DL.CLawfoLd
has conf1dently 1nteLpLeted that the Kent1sh H1ll OCCULLence is
a cOLLelate of these. A slm1laL thole11t1c basalt (114017)
OCCULS on the nOLtheLn slopes of Magog about 18km to the
nOLthwest, (HeLLmann, 1991).
About 1.5km to the southeast neaL HL.N1cholas' house theLe is a
small OUtCLOP of basalt1c volcanollthlc conglomeLate (114042)
composed of flattened clasts of quenched glassy thole11t1c?
basalt in a spaLse sandy matL1x of augite cLystals and fLagments
of devltL1fled glassy lava and gLanulaL ep1dote. Most
1nteLestlngly, DL.CLawfoLd (App:!) has noted that the matL1x

358008- 7 -
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The southwestern boundary of the narrow st~lp of ultramafic and
tholelltlc rocks against the clastlc sediments 1S llkewlse not
exposed. Howeve~, the weh~lite outcrop (114064) lS very
cleaved, virtually schlstose, and may lndlcate that thiS
bounda~y is a fault or majo~ shear. The lnterpretation of a
fault ls supported by Comalco's 1978 grad lent array IP survey
whlch detected a strlng of llnear, strlke parallel, reslstlvity
low anomalles along thls contact.

All of these andesltic rocks have unde~gone burlal metamorphlsm
to t~ansitional prehnlte-pumpellylte / low greenschlst facies
and carry variably intense networks of chl-qtz-actinolite­
epldote-prehnlte veinlets, occatsionally wlth traces of native
copper or malachite. The glassier types pa~ticularly a~e

commonly affected by patchy pervaslve hematite-qtz-chl-epidote
alteratlon associated with devitrificatlon of the matrlx. They
are va~lably distlnctly or non magnetic wlth the lack of
magnetism not always co~~elated with intensity of alteration.

auglte g~alns mo~e closely ~esemble those f~om Mt.Read Volcanics
~athe~ than f~om EoCamb~ian tholeiltes.
The whole~ock analyses (Table 1) suppo~t the lnte~p~etatlon that
these tholelltes a~e pet~ologlcally dlstinct f~om the
ult~amafics along st~lke and the basaltlc andesltes and
andesites adjacent to the no~theast. The nature of the contact
wlth the latter ls unknown (unexposed) although the character of
the mat~ix ln the volcanolithlc conglomerate may (faintly) hlnt
at a transltlonal-depositional relatlonship.

358009- 8 -

To the northeast of the ultramaflc/tholelite strlp lles a
complex assemblage of basaltic andesltes, andesltes and
lntrusive equlvalents whlch are poorly exposed as scattered
float on the northeaste~n slopes of Kentlsh Hlll and ln a
cluster of small outcrops between Quamby B~ook and Bogan Road,
northeast of Mr.Arnold's house.
These appear to fall into three composltional/textural
categories:

1) Plagioclase-auglte-ollvine phyrlc basaltlc andesltes
wlth a glassy, veslcular or fine crystalllne matrlx;
apparently lncluding plllow lavas, lava breccias and
mlnor intrusive phases.

il) Plagioclase-augite phyric andesites and leuco-andesites
with devitrified glassy matrices, most commonly
occurring as lava breccias.

iil) Plagioclase-augite bearing, fine to medium grained,
holocrystalline dloritic rocks lnte~p~eted to represent
small intruslve feeders equivalent to the volcaniCS (i
and il) or posSibly the core zones of thick flows o~

large pillows. [The o~iginal two samples (114019, 020)
from the reconnalssance phase; upon whiCh the Kentlsh
Hlll andesites we~e tentatively co~related wlth
Que-Hellyer Volcanlcs, are of thls lntrusive category.)
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Table 3 presents a comparison of the major and trace element
geochemical data from the Kentish Hill andesite suite and some
published average values of Que-Hellyer Volcanics, (with major
elements re-calculated volatile free).
It is evident that, although the 'major' major elements are
fairly similar for the two groups, there are significant
differences in the contents of Na, K, P205 and Zr. The Kentish
Hill andesites are a low-K suite whilst the Que-Hellyer
VolcaniCS fall into the medium to high-K category.
ThiS is (admittedly) a fairly superfiCial comparison but the
geochemical data does not seem to substantiate a chemical
correlation between the Kentish Hill andesitic suite and the
Que-Hellyer Volcanics.

Along Bogan Road, immediately northeast of the zone of basaltic
andesites and andesites, are a number of outcrops of well
stratified volcaniclastic sediments ranging in grainsize from
fine cherty siltstone to coarse lithlc sandstone. The domlnant
11thlc detrltal gralns are composed of quenched glassy andesltlc
to dacltlc lavas WhlCh Dr.Crawford lnterprets IApp:I) to have
been derlved from the local Kentlsh Hl11 andeslte sulte. A
subordlnate proportlon, upto 10%, of the clastlc gralns are
serpentinltlc and amphibolltlc and are lnterpreted to have been
derlved from ultramaflc cumulates and bonlnltlc lavas of
"ophl01ltlC" assoclatlon. Slml1ar volcanlclastlc sedlments
occur about 2.5km to the northwest at Maroney Road and agaln on
forestry roads 1.5km further to the northwest. In the latter
case the volcanlclastlcs appear to contaln mlnor felslc volcanlc
detrltus lncludlng quartz but PreCambrlan? metasedlmentary ls
characterlstlcally absent from these sediments.
The andesitic to semi felsic volcanic and ultramafic derivatlon
of these sedlments is reflected ln the wholerock analytlcal data
by moderately high Mg, Crand Nl values.

Typlcally, the contacts between the volcaniclastic unit and the
adjacent rocks are obscured. However, ln all three outcrop
areas there is good sedimentary faCing eVldence (mainly
grainslze gradlng) to indicate that the unit youngs to the
northeast. Thls is conslstent with faclngs in greywackes of
mlxed metasedlmentary/felslC volcaniC· provenance Whlch outcrop
further north along Bogan Road and, in the absence of contrary
eVidence, lt seems reasonable to assume that the andesitic
volcaniclastlcs are an integral part of this sedimentary
sequence. On the basis of compositional similarity, lt can be
postulated that the Kentlsh Hill basaltlc andesite/basaltlc
andeslte SUite may also be part of the depositlonal sequence,
with the volcanlclastics representing epiclastlc reworking and
deposltion of the upper parts of a wanlng andesltic volcanic
episode. By very tenuous further assoclatlon (the MRV type
augite gralns in the matrix of the tholelitic volcanolithic
conglomerate: 114042) a deposltiona1 link between the
EoCambrian? tholeiites and Kentish Hill andesites can be
inferred. Perhaps the tholelitic volcanollthlc conglomerate
represents an initlal phase of andesitic depOSition onto a

358010- 9 -
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D!!lorain. - EL Ib/90; WfO..EROCK ANALVSES KENTISH HILL AREA o

==============--===================--======== =================:=======================================--========================
Saaple No Description Si02 Ti02 A12113 F.2lI3 MgO linD CaD Na.."O 1(."0 P2~ LDI Total Ba Cr Ir TIllr Ir/P2D5 MgDIT102 Ti02/P2G5 Ni Cu Pb In Sample No

114050 Ultra cafic: cUiulates
114004

45.2 0.1 9.2 9.4 19.8 0.2 8.b 0.1 0.0 0.01 7.0 100.0
44.9 0.7 10.2 10.5 15.8 0.2 8.4 0.1 0.1 0.01 9.1 100.0

15 1000 9
10 2610 ~O

(,100001
233 bOO
130 909

~7

24
23 844 251 <S 57
20 910 102 <5 70

114050
1140b4

45.1 0.5 9.7 10.0 17.8 0.2 8.5 0.1 0.1 0.02 8.0 100.0 13 2825 20 182 40 22 877 1JJ o b4

114032 Thol.ii tic basalt
114042 Basal tic I:cnglDll'ierate

48.1 0.8 11.7 12.8 7.7 0.2 9.4 4.1 0.1 0.05 2.7 9'1.9
45.8 0.8 13.1 12.0 9.2 0.2 10.8 2.7 0.8 0.05 4.5100.1

35 140 35
95 450 35

700
bJ3

10
11

lb 52 Ibb (5 70
Ib 144 47 (5 b7

114032
114042

Mean 47.0 0.8 13.5 12.4 8.4 0.2 10.1 1.4 O.~ 0.05 1.b 100.0 b5 295 35 m be7 11 Ib 98 107

114031
114035
114037

Pl-CPlC-ol Basaltic anclesite 51.7 O.b Ib.5 10.1
55.0 0.4 15.2 9.\
51.1 0.5 17.1 7.8

4.1 0.2 4.9 b.b 0.5 0.10 2.2 9'1.b
4.0 0.2 7.0 7.0 0.2 0.05 1.9 9'1.9
5.5 0.1 5.8 b.l 0.5 O.OB 1.0 100.0

170
85

170

90
120
100

45
~O

40

75
88
78

%4
625
50b

8
9

11

b
9
7

3.\
bO
49

99
47
41

<5
<5
IS

79
3b
5'

114031
114035
114037

l'Iean 51.9 0.5 1b.1 9.0 4.b 0.2 5.9 b.7 0.4 0.07 2.1 9'1.9 142 103 18 so 532 7 48 02 o 57

11401b strong Ep alt. 52.8 0.4 14.8 8.1 1.1 0.1 14.b 0.8 0.1 0.04 4.1 9'1.b 100 220 25 91 168 8 9 71 15 <5 47 11403.\

114019
114020
114027
114028
114039

f'l-Cpl: iV'1I1esitl!j intrusive 57.5 0.5 15.7 7.1 4.8 0.1
55.0 O.b 15.7 9.5 3.8 0.2
54.0 0.5 17.b 7.5 5.b 0.1
50.9 O.b Ib.4 10.4 b.2 0.2
55.1 O.b Ib.b 7.0 b.4 0.1

4.0 7.4 0.9 0.\2 2.4 100.8
4.3 8.9 0.0 0.14 2.2 100.4
4.9 5.8 0.5 0.12 3.5100.1
5.1 b.2 O.b 0.11 2.9 99.b
3.8 b.3 0.9 0.11 3.0 100.0

140 100
20 b5

220 95 70
180 95 70
280 150 130

32
59
39
55
2b

840
474
593
543

lIbl

9
b

12
'0
11

4
5
4
5
~

45
40
52

82
52
87

5
<5
<5

7b
8~

b9

1140]9
114020
114027
114028
11403-9

54.5 O.b 1b.4 8.1 5.1 0.2 4.4 b.9 O.b 0.12 2.8100.2
------------

227 100 87 5 46 74

11402b
11 ~~)29

114030

72
73
9b

<5
<5
8

2 Jb

23 279
17 410
22 59

5
~

4

10

4
3
~

722

455
421
44b

70
bl
5b

42

55
80
90

15
25
15

110
75

150

1.5 100.2
I.b 100.1
1.8 9'1.8

7.2 0.2 0.12
8.4 0.2 0.19
8.0 0.3 0.20

1.1 0.2 1.5
2.1 0.1 3.0
1.5 0.2 2.1

58.1 O.b 14.2 11.2
57.0 0.8 Ib.2 10,1
55.1 0.8 Ib.4 11.1

PL~Cpll. Andesl tej i!l(tr I al tel
leuCD Andesi te ?
Pl-Cpx Andesite; edr, fresh

l1402b
114029
114010

!'lean 56.7 0.8 15.b 11.0 3.0 0.2 2.9 7.9 0.1 0.17 1.7100.0 112 25 75 b3 440 5 21 249 3 80

114043 Dacite bb.O O.b 15.2 4.2 2,8 0.1 1.8 b.O 0.9 0.11 2.0 99.b 2bO 110 180 19 Ib98 5 5 50 255 <5 84 114043

114053
114055
114057

Andl?5/Dacite ....oltanic:1ast1c5 55.7 O.b 14.4 10.~

51.4 1.1 14.7 11.7
57.2 0.5 13.5 8.9

5.B 0.1
b.8 0.2
5.5 0.]

5.4 3.1 O.b 0.11 3.b 100.1
4.9 3.3 0.5 0.00 4.4 99.0
1.4 4.4 1.7 0.07 4.8100.1

240 340
170 300
350 270

55
45
40

b8
143
78

509
TIS
541

9
b

11

b
18
7

122
105
77

12J1
nl
bb 5

82
91
72

11405J
114055
11~057

--------------------------------------------------

57.5 0.7 Ib.O 8.4 3.3 0.1 4.b 4.b 2.7 O.lb 2.2100.2

54.8 0.7 14.2 10.3 b.O 0.1 4.b 3.b 0.9 O.OS 4.3 99.7

10Sbb5
105673
105663
10569~

5 82

6 602J1

25 <S ~

10 5 50
40 5 90
20 15 ~5

5
4
4
4

10 101 107

7
4
3
5

596

7bl

605
789
651
no

9b

32
41
28

251 101 47

1000 b3 120

610 110 1(10
1500 50 120

20 110
850 70 150

7.0 2.7 2.3 0.15 2.0 100.2
3.2 4.4 3.4 0.15 2.7100.2
3.0 8.7 2.2 0.17 1.8100.2
5.3 2.7 2.9 0.16 2.2 100.3

55.8 0.7 15.0 9.5 5.0 0.2
58.0 O.b Ib.7 8.5 2.5 0.1
55.b 0.8 17.4 8.4 2.2 0.1
bO.7 0.7 14.8 7.1 3.5 0.1

Gog DIorites

Mean

105U5
I(~b73

105683
l0569Q

114041 Silty littuc grevwat~e 70,8 O.b 10,4 b.3 3,3 0.1 O.b 1.3 1.9 0.09 4.3 99.5 840 2aO 130 28 5 7 60 40 ':5 82
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Deloraine .. EL Ib/90; IrlHOL£ROCK ANALYSES
fjecalculated Valilti Ie Free

KENTISH HILL AREA o
" ."'."

Sallple No Description 5,02 Hal m03 fo203 MgO linD C.O N.20 K20 P205 LOI Tot.1 8a Cr lr lilZr lrJP205 I'\gOlTi02 Ti02/P205 Ni Cu Pb Zn Saaplli! No
===========--==========================================--======----===.========================-=--=

114050 Ultra aahe cUlDUlates
114Ob4

48.b 0.4 9.9 10.1 21.3 0.2 9.3 0.1 0.0 0.02
49.4 0.7 11.2 II.b 17.4 0.2 9.2 0.2 0.1 0.04

15 3000 9
10 2050 30

1,100001
231 bOO
130 909

57
24

23 84~ 251 <5 57
20 910 101 (5 70

1I4(l50
1I40b4

PIe" 49.0 0.5 lO.b 10.9 19.4 0.2 9.3 0.1 0.1 0.03 13 lB25 10 182 40 22 677 177 o b4

114032 Tholeiitic basalt
114042 Basaltic cCrlglanerate

49.7 0.8 14.1 13.2 7.9 0.2 9.7 4.2 0.1 0.05
47.9 0.8 13.9 12.5 9.b 0.2 11.3 2.9 0.8 0.05

35 140 35
95 450 35

135
139

700
b73

10
11

Ib 52 Ibb <5 70
Ib 144 47 (5 b7

114032
114042

PIe" 48.8 0.8 14.0 12.9 8.8 0.2 10.5 3.5 0.5 0.05 b5 Z95 35 137 DB7 11 16 98 107 o b9

114031
114035
114037

Pl-(px-Ol Basaltic .mdesite 55.1 O.b 17.0 10.3
51>.1 0.4 15.5 9.3
54.8 0.5 17.8 8.1

4.4 0.2
4.1 0.2
5.7 0.1

5.0
7.1
5.9

b.8 0.5 0.10
7.2 0.2 0.05
b.5 0.5 0.08

170
85

170

90
120
100

45
30
40

75
86
78

4b4
625
50b

B
9

11

b
9
7

3b
bu
49

99
47
41

<5
(5
<5

79
3b
5b

11403\
114035
114037

!lean 55.3 0.5 lb.7 9.2 4.7 0.2 b.O b.8 0.4 0.08 142 103 38 so 532 7 48 bl o 57

55.4 0.4 15.5 8.7 3.3 0.1 15.3 0.8 0.3 0.05
--------------------------------
100 220 25 9 71 15 <5 47 114036

114019
114020
114027
114028
114039

7b
84
b9

5
<5
(5

81
51
67

45
40
~2

4
5
4
5
5

8

9
b

11
10
11

5b8

840
m
593
543

\lbl

91

32
59
39
55
2b

100
65'/
70
70

130

140
20
95
95

150

220
180
280

0.9 0.12
0.0 0.14
0.5 0.12
O.b 0.13
0.9 0.12

7.5
9.1
b.O
0.4
6.5

4.1
4.4
5.1
5.3
3.9

4.9 0.1
3.8 0.2
5.8 0.2
0,4 0.2
b.b 0.1

58.4 0.5 Ib.O 7.4
5b.0 0.7 10.0 9.7
55.9 0.5 18.3 7.7
52.b 0.7 17.0 10.8
51>.8 O.b 17.1 7.3

strong Ep aiL

PI-Cp:c Andesitej intrusive

11403b

114019
11402()
114027
114028
114039

Me.n 51>.0 O.b Ib.9 B.b 5.5 0.2 4.5 7.1 O.b 0.13 Z2I 100 87 41 7Z2 10 5 4b 74 2 7b

1I402b
114029
114030

Pl-(px frldesitej extr, alld
Leuco Andesi te ?
FL-Cpx Andesitej etlr, fresh

58.9 O.b 14.4 11.4
57.9 0.9 Ib.4 10.5
51>.3 0.9 Ib.7 11.b

3.4 0.2 3.5
2.2 0.2 3.0
3.5 0.2 2.2

7.3 0.2 0.12
8.b 0.2 0.19
8.2 0.3 0.21

110
75

150

35
25
15

55
SO
90

70
b3
5b

455
421
44b

5
3
4

5
4
4

23 279
17 410
22 5'

(5

8

n
73
9b

114026
Il4029
114030

PIe.n 57.7 0.8 15,8 Il.l 3.0 0.1 1.9 6.0 0.3 0.17 112 25 75 63 440 5 21 249 3 SO

114043 Dacite b7.b O.b 15.5 4.3 2.9 0.1 1.9 b.1 0.9 0.11 2bO 110 180 19 Ib98 5 5 50 255 {S 84 114043

114053
114055
114057

Andes/Dacite volcaniclastics 57.8 O.b 15.0 10.8
54.3 1.1 15.5 12.~

bO.l 0.5 14.1 9.3

b.l 0.1 5.b
7,1 0.1 5.2
5.7 0.1 3.b

3.2 O.b 0.11
3.5 0.5 O.Ob
4.b 1.8 0.08

240 340
170 300
350 270

55
45
40

DB
113
78

509
738
541

9
b

11

b
18
7

122 124
105 131
77 bb

9
(5
5

82
91
72

114053
114055
l14057

57.4 0.8 14.9 10.8 b.3 0.2 4.8 3,8 1.0 0.08

59.b O,71b.3 8.b 3.4 u.l 4,7 4.7 2.70.1b

10 101 107

105bb5
105b7l
105683
l05b94

Cog Dicrltes

Mean

56.7 0.7 15.3 '1.7
59.4 0.7 17.1 8.7
56.4 O.B 17.7 8.5
bl.8 0.7 15.1 7.5

5.1 0,2
2.6 O.t
2.2 0.1
3.b 0.1

7.1
3.3
3.1
5.4

2.8
4.5
8.8
2.B

2.3 0.\5
3.'" 0.16
2.2 0.17
2.9 0.17

253 303 47

050 110 100
1500 50 120

10 110
850 70 150

1000 b3 120

43
32
41
28

5%

CB5
7B'
bSl
920

7b1

7
4
3
5

5

5
4
4
4

5 81

25 (5 65
10 5 50
~o 5 90
20 15 3'5

24

1(15t,65

105673
105683
I0569~

(~

~~

<:J':)

':':>.....
~~

114U41 Silt~ lit:"lic greY\ol,;,,;:ke 7~.3 0.6 10.9 6.6 3.5 0.1 0.6 1.4 ).9 O.oq 840 280 130 28 5 82
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TABLE 3
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COMPARISON OF WHOLE ROCK ANALYSES - Kentish HIll And,sit,s and Qu, Helly,r Volcanics

(l1ajor elements recalc.ulated volatile free)

Description Si02 Ti02 All03 F,103 MgO MnO CaD Na20 K20 P205 LOI Total Ba Cr lr Tillr lr /P205 1'Ig0lliOl Ti02/P205 Ni Co Pb In
=================================:============================--======--==========::======-..==============--=====--=

1,100001

Average Kentish HIll Basaltic Andesite 55.3_ 0.5 16.1 U U 0.1 6.0 6.B 0.4 O.OB 141 103 3B BO 532 9.1 7.1 48 62 0 57
1114031, 035, om

Average Kentish Hill Andesite 5b.6 0.1 16.5 9.5 4.b 0.2 3.9 1.5 0.5 0.14 169 72 B3 SO bl1 1.5 4.6 33 162 2 7B
1114019,020,011,028,039,026,029,0301

------------------------------------------.-----------
Average Que-Hellyer Volcanics
(After Corbett and KOIIJ'shan, 19891

lower Andesites ~ Basalts In=91 59.1 0.6 1'.B 7.3 5.4 0.2 7.4 3.1 1.5 0.27 927 :m 125 16 ab3 9.7 2.0 73 72 97 168
Mi xed se~enc:e Andesites In=4I 57.9 0.1 11.1 B.6 3.B 0.1 1.5 1.4 2.5 0.4B BaB 100 1M 15 3.2 5.6 1.4 21 3B 14 73
Upp" Basal ts L Alld"it" In=71 sa.6 0.5 16.1 9.5 b.O 0.3 a.3 2.6 I.B 0.26 1911 a57 142 22 sab 11.3 2.0 Bl bO 11 19B



5. DISCUSSIOa of VBS PYOSPECTIVITY

The follow-up reconnaissance geological programme on the
Kentish Hill mafiC rocks has shown that:

Speculative as these associations are, one is left with the
sUspicion that the Kentish Hill andesites are fairly low in the
local Cambrian? sequence. A possible, very interpretative,
diagrammatic cross section representing these relationships is
inset on Figure 2.

358014
- 10 -

They include a complex assemblage of:* Tholeiitic basalts similar to those occurring in
Eocambrian? trough sequences elsewhere in Tasmania,* Ultramafics of unknown affinity but possibly
representing magma cumulates associated with
andesitic vulcanism,* BasaltiC andesite to andesite lavas and associated
minor intrusives with some petrographic similarities
to Mt.Read VolcaniCS (notably olivine bearing
similar to Hellyer basalts) but of uncertain
correlation; probably not chemical correlates of
Que-Hellyer Volcanics,* Volcaniclastic sediments derived primarily from the
andesitic volcanics which they appear to overlie and
containing a minor component of "ophiolitiC"
detritus.

All the mafic volcanic rocks, tholeiites and andesites,
have undergone burial metamorphism to tranSitional
prehnite-pumpellyite / low greenschist facies and carry
minor to locally intense networks of two phases of
chl-qtz-actinolite and chl-qtz-epidote-prehnite veinlets
and veins. Patchy development of pervaSive
epidote-qtz-hematite alteration is common in association
with local zones of more intense veining, most notably
in the glaSSier varieties of andeSite. Minor traces of
native copper and malachite/azurite have been observed
Within veinlets. The "mineralisation" appears to be

The andesitic volcanics and intrusives are poorly
exposed in an area about 500m Wide x 2km strike length;
they probably extend northwestward into Mr.Sereda's
property (to which access was politely denied) but have
not been detected west of Elmer's Creek.
The overlying? andesitic volcaniclastic sediments are
known to outcrop over about 5.5km of strike length and
appear to have a maximum thickness of about 500m.

ill

II

iii)

tholeiitic basement with some reworking of the basement
materials?

I
I
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Nevertheless, there are some lnterestlng and unusual rocks
closely Juxtaposed ln a small area at Kentlsh Hlil whlch, lf
better exposed, mlght have helped to unravel the Tasmanlan
Cambrlan tectonlC hlstory.

About all that remalns ls a stclng of untested low reslstlvlty
anomalles (wlthout assoclated IP chargeablilty) whlch may be
attrlbuted to a posslble faulted contact between sedlmentary and
maflc 19neous rocks.

Therefore, ln respect of llthostratlgraphlc correlatlon,
hydrothecmal alteratlon and lead-zlnc geochemlstry lt seems
approprlate to assign the prospect a low polymetaillc VMS
prospectlvlty ratlng; quallfled, of course, by the poor
geologlcal exposure and the llmlted lnvestigations to date.

A preliminary (inexpert) assessment of the wholerock analyses of
the Kentish Hill andesites suggests that they are not chemically
analogous to the Que-Hellyer Volcanics. This is supported by
their variably magnetic character; most unlike the Que-Hellyer
Volcanics which have consistently low magnetic susceptibility.
The hydrothecmal alteratlon WhiCh has locally affected the mafic
rocks of this area seems to have been associated with high
oXidation state and the system is apparently devoid of
sulphides. There is no eVidence of the (sometimes extensive)
sericite-qtz-pyrlte, sodlum depleted alteratlon zone
characterlstlc of the footwall of most Tasmanlan VMS deposlts
and ln fact the Kentlsh Hlli rocks seem to be unusually enrlched
ln sodlum.
The basemetal geochemlcal lndlcatlons also are dlscouraglng,
apart from a few samples weakly enrlched in copper.

358015

less than 100ppm.
(0.008g/t)
( 19/t)

- 11 -

Lead;

Geochemical analyses of about 41 representative cock
chip samples from all (but mainly mafic volcanic)
lithotypes in the area indicate:
Copper: maximum 860ppm in a sample containing

relatively abundant visible native copper; most
samples with visible copper (eg:114026, 029)
contain less than 500ppm Cu.
very low background, most samples less than
5ppm; maximum 72ppm in pervasively epidote
altered andesite?
low background; all samples
all samples below detection

" " II "

Zinc:
Gold:
Silver:

associated with a highly oxidised hydcothermal system;
no sulphides have been observed in the volcanic rocks.
Minor traces of disseminated pyrite «1%) have been
observed in the andesitic volcaniclastic sediments and
some of the greywackes and shaly siltstones further up
the sequence (north along Bogan Road)

iV)
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Report on pet~og~aphic suite
f~om Kentish Hill a~ea.

(Appendix I in this repo~t)

Explo~ation progress ~eport, EL
16/90 - Delo~aine

Outokumpu Exploration Australia

Report on Quamby B~ook Coppe~

Mines.
Tas. Dept. of Mines. Unpublished
Reports
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the Hellyer­
Area, MRV P~oJect

Repo~t 1.
of Mines

Geology of the Cradle Mountain
Link Road - Mt.Tor area, MRV
P~oJect Geological Report 4.
Tas. Division of Mines and
Hineral Resources.

Geology of
Mt.Charter
Geological
Tas. Dept.

- 12 -

1989

1991

1991

1923

March 1991He~~mann, w.

Reid, A.M.

Co~bett. K.D. and
Komyshan, P.

C~awfo~d, A.J.

Pembe~ton, J.
Vica~y, M.J.
Co~bett. K.D.
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APPENDIX I

Report on Petrographic suite from
Kentish Hill Area, EL 16/90
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REPORT on PEfROGRAPHlC SUITE from KENTISH HILL AREA

Below I list the main point that I believe are significant in interpreting
the geology of this area.

I: The belt of Precambrian schists is believed by Monash people to
represent one upthrust slice of an imbricate thrust duplex dipping N,
and is probably very similar to the structure at the base of the Badger
Head and Ulverstone Metamorphics.
2: The presence of a limited amount of tholeiitic basalts undoubtedly
correlated with the Motton Spilite and lavas in the Crimson Creek
Formation indicates complex local structure, especially at the faulted
(?) boundary between the lower greywackes and the main andesitic lava
unit. I interpret these basalts to be part of a thin fault slice along this
contact.
3: Two aspects of the rocks examined indicate that consideration
should be given to correlation of part of the mapped sequence with
Sticht Range Beds. The coarse quartzite is very reminiscent of Sticht
Range Beds sandstones (also agreed with by Andrew McNeill), while the
quartz-phyric rhyolitic lava from further north is more typical of the
quartz-phyric rhyolitic volcanics that overlie Sticht Range Beds along
the eastern side of the main meridional-trending belt of Mount Read
Volcanics. Could the greywacke unit, and the Flinty Rock Sandstone
unit, be Sticht Range Beds correlates?
4: The plagioclase+augite+olivine-phyric basaltic andesites in this set
are unique in my experience with the Mount Read Volcanics. While they
are not petrographically identical to the Hellyer basalts and andesites,
they certainly head in that direction compositionally, judging from the
thin sections. The plagioclase+augite-phyric andesites in this set and
their shallow intrusive equivalents, are best correlated probably with
Que Footwall andesites. The compositional affinities of both groups of
andesites should be checked by analyzing best-preserved
representative samples.

I suggest analyzing any of the following samples for major
elements and Zr, Cr.

Tholeiite 114032 r
Plag+cpx-phyric andesites 114028, 020, 027 'I)
Plag+cpx+olivine-phyric basic andesites 114048, 037, 031

/Strange cumulates 114050, 064

The latter two samples are most puzzling. I have not seen rocks
like them before in the MRV, and wonder if we are not seeing fault
slices of relatively deep levels in the MRV stratigraphy.

If you or Ian Neuss have any questions regarding this interesting
set of rocks, I would be most happy to discuss it with you. Just ring
me at home or work.



LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

This is probably a shallow intrusive sample, judging by the
holocrystalline though fine-grained groundmass. It may be related to
andesites such as 114030 and 040, and coarser-grained andesitic­
dioritic intrusives such as 114027 and 114039.

358019

114020

plagioclase+augite-phyric fine-grained
andesitic dyke rock.

..If- Av

SAMPLE NUMBER:

CLt-"\-l....."'. L, I '-P'--.'" I"c·_-.J.....-:-J
HAND SPECIMEN \~J,\_o.-,.~=---c~~,' 1'~,~ i~><':'''''+~D'

",-,,--~.l...~ !\J.Q't..(,,~ , I ~

This is a massive porphyritic andesite with 'patchy intense ~)

hematite alteration, and epidote-quartz veins containing native copper.

SUMMARY:
This is a

holocrystalline

'-" .
! ,""':'\",-"':_"""" '--'-

THIN SECTION: 'j

This is a texturally beautifully preserved andesitic lava with clots
of phenocrysts of albitized plagioclase and augite, with quite common
and relatively large FeTi oxide microphenocrysts. The albite
phenocrysts are 0.5-1.5mm long and make up about 10-15 modal% of
this lava. They are elongate to blocky prisms. often with rows of
chloritized glass inclusions parallel to crystal faces. Augite
phenocrysts are fresh and almost always clustered in groups of three or
four rather small equidimensional grains. They frequently contain
microphenocrystal inclusions of FeTi of the same grainsize as the oxide
microphenocrysts in the groundmass.

The groundmass of this sample was holocrystalline, and composed
of a holocrystalline felted intergrowth of elongate albite laths and
subordinate augite; it is peppered with tiny FeTi oxides. The most
abundant and obvious alteration mineral in this sample is coarse
granular yellow epidote. This occurs as overprinting patches and also as
crystals growing into chlorite. A few acicular actinolite crystals are
present in the chlorite patches that appear to fill fractures through the
rock.
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O~)g 358020

SAMPLE NUMBER: 114026

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:
This is a formerly glassy sparsely plagioclase+augite ­

phyric evolved andesitic lava that contains some xenolithic
fragments of andesitic and dacitic lavas. It has suffered
quite strong hematite-alteration of the altered glassy
groundmass.

HAND SPECIMEN
This is a dark red very strongly hemat~te-altered andesitic lava.

"lin. - ~_cW o,j.eV-Q..d:;.." _..:d:- ~~ ~ LJ'--. ~.

THIN SECTION 1J'Df- ""-~
In thin section, it is clear that this sample is a lava breccia,

although a large part of the sample consists of what might be
considered as the 'host' lava, in which occasional diverse lithic
fragments are included. The host magma is a sparsely
plagioclase+augite-phyric formerly glassy andesite. Small «1 mm long)
plagioclase an augite phenocrysts each made up a few modal% of this
rock, although they tend to be concentrated in a few patches in the
sample in far greater abundances. The plagioclase phenocrysts are
elongate tabular albite, far more typical of andesitic than dacitic lavas
(in which the plagioclase phenocrysts are typically blocky). The augite
phenocrysts are fragmented and subhedral, but unaltered.

The groundmass of this sample was glass in which tiny plagioclase
microlites had nucleated in some areas but not in others. The glass has
devitrified unevenly, and been overprinted by strong hematite+quartz ±
epidote alteration, producing a mottled texture. Hematite occurs as
tiny granules scattered throughout the groundmass. rendering the dark
red colour evident in hand specimen. Granular epidote and streaky green
chlorite are also quite common in the altered groundmass.

Lithic fragments included in this rock are up to 2mm long and are
mainly andesitic to dacitic lava fragments; they make up about 5
modal% of the sample, and are probably xenolithic with respect to the
host lava.

The sparse amount of augite phenocrysts in this sample, and the
texture suggest that it was originally a lava transitional from andesite
to dacite.



LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

HAND SPECIMEN
A grey-green plagioclase+mafic-phyric andesitic lava or shallow

intrusive with calcite(?) veining. ".1""; ,-"",\,,,-A:c:'

SUMMARY:
This is a plagioclase+augite-phyric holocrystalline

dioritie dyke rock probably equivalent (ie a feeder?) to the
andesitic lavas already described from this area (114019.
20).

358021

114027SAMPLE NUMBER:

THIN SECTION:
This is a relatively fine-grained holocrystalline dioritic shallow

intrusive rock composed dominantly of intergrown laths of albitized
plagioclase and subordinate augite. Phenocrysts of both albitized
plagioclase and augite are present, but not abundant, and make up about
3 modal% of the sample; they are not much larger (max length -2mm)
than the average 'groundmass' feldspar and augite. Plagioclase
phenocrysts are euhedral rather blocky elongate prisms charged with
granular to fibrous inclusions of yellow epidote, bright green
pumpellyite, and duller green chlorite. The intergrown plagioclase
prisms making up much of the remainder of the rock show similar
alteration, and diffuse bands up to about 7mm wide transect the rock,
in which plagioclase is altered to an almost isotropic clayey material
intergrown with dense sericite. Augite phenocrysts are fresh, euhedral
prisms, less abundant than plagioclase phenocrysts, and they commonly
contain small plagioclase lath inclusions. Augite in the groundmass of
the rock is volumetrically far less important than plagioclase, probably
making up only about 5-8 modal% of the sample. It is occasionally
altered to pale green chlorite.

Interstitial areas between groundmass plagioclase prisms are
filled by chlorite with minor epidote and pumpellyite; former FeTi
oxides, also interstitial to the plagioclase laths, have altered to
leucoxenitic aggregates.

The sample is transected by veinlets of prehnite to 4mm wide, and
abundant small shears and fractures are filled by chlorite. The
alteration assemblage (epidote-albite-chlorite-pumpellyite-prehnite
and leucoxene, is typical of the prehnite-pumpellyite facies of burial
metamorphism, and the rock shows no sign of local, hydrothermal
alteration.,------ ---- . -----"

This is a shallow intrusive diorite, almost certainly a dyke
equivalent of the plagioclase+augite-phyric andesites already described
from the Kentish Hill - Quamby Brook area (eg. 114019, 20).
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HAND SPECIMEN
This is a weakly porphyritic dark grey massive andesitic to

basaltic lava.

SUMMARY:
This is a sparely plagioclase+augite-phyric andesitic

dyke rock probably related to 114027, 30, 39 and 40.

The groundmass of this sample is holocrystalline, and fine­
grained, being composed of an intergrowth of elongate albite laths and
augite plates, with interstitial FeTi oxides. The dominant alteration
mineral is epidote, which occurs as granular yellow crystals
intergrown with chlorite in small fractures and holes, and also as
narrow veinlets. This rock is probably an andesitic dyke rock, and it is
related texturally and mineralogically to samples such as 114027, 30,
39, and 40. It shows no sign of local hydrothermal alteration.

THIN SECTION:
In thin section, this sample is seen to be a weakly plagioclase+

augite-phyric andesitic lava or shallow intrusive with an almost
holocrystalline but fine-grained groundmass. Small subhedral
plagioclase phenocrysts (maximum length about 1.5mm) make up about
2-4 modal% of the sample, and have been albitized. Equidimensional
augite phenocrysts are less abundant and even finer-grained, averaging
around 0.3mm across, and often occur in small gabbroic clots with
plagioclase. They sometimes have FeTi oxide microphenocrysts
attached to their margins.

358022

114028

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SAMPLE NUMBER:

0021
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0022 358023

SAMPLE NUMBER: 114029

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a strongly hematite-epidote-altered plagioclase-

phyric dacitic lava. Its proto lith was very similar to dacite
114043.

HAND SPECIMEN
This is a massive dark brown porphyritic andesite lava with

epidote veinlets

THIN SECTION
This sample is seen to be a strongly plagioclase-phyric dacitic

lava in which mafic phenocrysts were rare or absent. Tabular albitized
plagioclase phenocrysts make up about 20 modal% of the rock, and
usually occur in multi-crystal clots, sometimes with more than ten
crystals clumped together. Individual phenocrysts are rarely longer
than 1mm, and show only weak sericite flecking.

The groundmass of this sample is strongly oxidized, and hematite­
altered. It was originally vitrophyric, glass charged with plagioclase
microlites; glass has been replaced by quartz, chlorite and pervasive
very fine-grained hematite responsible for the dark red-brown colour of
the hand specimen. Epidote-quartz-actinolite vein lets are common in
this rock, and very fine-grained dirty brown epidote is common in the
groundmass. Some of the fibrous amphibole in the veins is quite
strongly pleochroic, almost to shades of pale brown-olive, suggestive
of rather high temperatures (>4000 C).

This sample is similar petrographically to 114043, except that it
is less foliated and significantly more epidote+hematite-altered than
043. The precursor dacite lavas were, however, very similar, and might
be from the same unit.
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358024

SAMPLE NUMBER: 114030
LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area
SUMMARY:

This is a monomict andesitic lava breccia composed of
flow-textured plagioclase+augite-phyric glassy andesite that
has suffered relatively strong hematite-epidote alteration.
HAND SPECIMEN

This is an andesitic lava breccia with abundant dark red hematitic
alteration patches and dark fine-grained volcanic clasts rarely > 1em.
THIN SECTION:

This rock is a plagioclase+augite-phyric andesitic monomict lava
breccia composed of clusters of albite phenocrysts and subordinate
augite phenocrysts in a variably-altered flow-textured vitrophyric
groundmass. The feldspar phenocrysts are albitized plagioclase and
make up around 10 modal% of the sample. They are euhedral to
subhedral prisms rarely longer than 1mm, and generally occur as multi­
crystal clots with slight sericite speckling. Augite phenocrysts, rarely
more than 0.5mm long, make up less than 1 modal% of the sample, and
are almost always fresh; however partial chloritization of the rims of
some augite phenocrysts occurs. Former FeTi oxide microphenocrysts
are altered to dark leucoxenitic material.

The groundmass of this sample varies from highly altered to only
slightly altered, the intensity of alteration probably reflecting the
amount of glass originally present in individual lava fragments. Highly
glassy fragments probably cracking from the margins of the flow are
now composed of abundant, aligned tiny albite microlites in an opaque
matrix composed probably largely of hematite. More crystalline
fragments are composed almost wholly of orientated. flow-aligned
albite microlites, but small angular patches of bright yellow epidote
are common in these fragments. In most instances, combined effects of
devitrification and hematite alteration have made it difficult to define
margins of individual fragments. Hematite alteration appears to have
proceeded via fluid passage along fragment margins, then selectively
invaded and replaced the more glassy fragments. The alteration
assemblage in this sample was prehnite-pumpellyite grade, but of the
more oxidized facies of that grade of regional metamorphism. The
relatively intense hematite-epidote alteration indicates strongly
oxidizing metamorphic or hydrothermal fluids, rather different from
those that produced, for example, the alteration assemblages in
114019, 20 and 27, all of which had a similar primary mineralogy.

This is a monomict andesitic lava breccia, very similar in primary
mineralogy (and probably composition) to andesites/diorites 019, 20
and 27.
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0024 358025

SAMPLE NUMBER: 114031

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill

SUMMARY:
This is a shallow intrusive plagioclase+augite+olivine ­

phyric basaltic andesite or andesite correlated with lavas
114035, 36 and 37. It may be a feeder dyke to those lavas.

HAND SPECIMEN
This is a massive porphyritic andesitic lava with patchy intense

hematite alteration and and narrow epidote veinlets.

THIN SECTION:
This is a beautiful feldspar+augite=olivine-phyric andesitic or

basaltic andesite lava or shallow dyke rock. The dominant phenocryst
phase is albitized plagioclase that makes up about 20-25 modal% of
this sample; it is typically blocky prisms up to about 2mm long, more
commonly intergrown with other plagioclase phenocrysts than not.
Fresh augite phenocrysts make up about 3-5 modal% of this rock, and
are generally smaller than 1mm long, subhedral and dominantly
clustered in multi-crystal clots. Former olivine phenocrysts are
slightly less abundant than augite, and have been totally replaced by
hematite rims with epidote cores. They are euhedral prisms mainly
from 0.5 - 1mm long.

The groundmass of this sample was holocrystalline, composed of
an intergrowth of albitized plagioclase laths and relatively elongate
greenish augite plates, with common interstitial tiny FeTi oxides. The
alteration assemblage in this sample is albite-epidote-chlorite-
quartz-actinolite. The actinolite is restricted to fibrous intergrowths
in veinlet quartz. Epidote is abundant as yellow amorphous patches
overprinting groundmass, and as polycrystalline grains pseudomorphing
olivine. It also occurs growing into angular chlorite patches that are
common in the groundmass and as fracture fillings. A few local patches
of abundant fine-grained hematite pervading groundmass are present.

This sample is clearly related to andesites 114035, 36 and 37, and
may be a feeder dyke to those lavas, since the texture of the
groundmass in this rock is holocrystalline, unlike the foregoing lavas.



LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill Area

HAND SPECIMEN
This is a grey-green massive aphyric metabasaltic lava.

SUMMARY:
This is an almost holocrystalline tholeiitic metabasaltic

lava (from the centre of a relatively thick flow) or dyke rock
best correlated with the Crimson Creek-type tholeiites from
elsewhere in W Tasmania. It is petrographically and
compositionally unlike the associated Mount Read-type calc­
alkaline andesitic volcanics.

THIN SECTION:
This is an aphyric tholeiitic basalt texturally and mineralogically

unlike basalts from the Mount Read Volcanics. AAgh! It is composed of
a subophitic intergrowth of anhedral augite plates, narrow blade-like to
lath-like albitized plagioclase phenocrysts, and abundant small
equidimensional FeTi oxides. A few more blocky plagioclase (albite)
microphenocrysts to about 1mm across are present and show slight to
intense sericite alteration. Augite plates are occasionally replaced by
green chlorite, and similar chlorite fills veins and dilational fractures
up to several mm wide. Bright yellow granular epidote frequently
occurs intergrown in vein chlorite, and in places, the chlorite veinlets
grade into prehnite veinlets with text-book bowtie aggregates of clear
prehnite. Small scale micro-brecciation zones are common in the rock,
and produce granulation (but not recrystallization) of augite, and
sericitization of plagioclase. The texture is almost holocrystalline and
could be indicative of either a dyke rock, or a sample from the interior
region of a thick flow.

This sample is undoubtedly unrelated to the other lavas and dyke
rocks in this unit, which are essentially andesitic - dioritic. Rather, it
has every petrographic characteristic of a typical Crimson Creek
Formation tholeiitic basalt (or correlated Motton Spilite etc). It is
important to know whether this rock is a fault slice, or a dyke in the
andesite sequence. The texture is reasonable for a dyke rock. If it is a
dyke, it may well correlate with the Henty Dyke Swarm tholeiitic
basalts, best known from from immediately N of the (N) Henty Fault and
unknown further S or east. However, Crimson Creek Formation tholeiitic
basalts are typically from thick flows and subophitic textures are
common in flow centres. The texture is inconclusive. This rock is
clearly similar to 114017, from Magog, further W on the EL.

358026

114032SAMPLE NUMBER:
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LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill

SUMMARY:
This is a tholeiitic metabasaltic lava very similar to

114032.

HAND SPECIMEN
This is a massive, aphyric metabasaltic lava with abundant

fractures filled by chlorite, quartz and a fibrous amphibole(?).

358027

114033SAMPLE NUMBER:

THIN SECTION:
This rock is essentially identical to 114032, except for the

greater development of fracture-vein fillings. It was a tholeiitic
basaltic lava, with more elongate and lath-like albitized plagioclase
than 032, and also more abundant plagioclase and less augite than 032.
Subophitic plagioclase has been albitized and is charged with fine­
grained pumpellyite and chlorite. It contain sparse augite
microphenocrysts (also unlike 032). Vein assemblages include calcite,
calcite-chlorite-epidote, epidote-chlorite, quartz-chlorite -actinolite,
and epidote alone. Interestingly, the epidote veinlets clearly crosscut
and post-date the quarti2:-chlorite-actinolite veinlets. The fibrous
mineral noted in veins in hand specimen is actinolite-tremolite. The
metamorphic grade of this sample is close to the prehnite-pumpellyite
facies transition.

This sample is obviously from the same tholeiitic sequence as the
foregoing sample 114032, but it is clearly not from the same unit. This
sample is probably more evolved (less MgO-rich), and has a more
basaltic lava rather than basaltic dyke look about it. This would tend to
suggest that sample 032 is from the Core of a thick flow, rather than
being a dyke rock.
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OOQ'7 358028

SAMPLE NUMBER: 114034

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:
This sample was an andesitic lava or lava breccia that

has been totally replaced by epidote and quartz.

HAND SPECIMEN
This is a dense epidosite with quartz veining and minor hematite

development.

THIN SECTION:
The sole purpose of preparing a thin section of this sample was to

determine the nature of the proto lith that has been so obliterated by
intense epidote replacement. Unfortunately. thin section examination
shows that this textural and mineralogical obliteration was almost
complete. Only a few shadowy textural relics pseudomorphed by
epidote provide evidence that the sample was probably an andesitic lava
or lava breccia with a microlitic groundmass. Several generations of
epidote- quartz alteration have affected this sample, including a
beautifully crystalline vein up to 1cm wide with large yellow
pleochroic epidote prisms growing into quartz, and a messier, yellow­
brown epidote that is more patchy and not restricted to veinlets.



SUMMARY:
This is a formerly plagioclase+olivine+augite-phyric

basaltic andesite or basaltic lava breccia.

HAND SPECIMEN
This is a brown, plagioclase-phyric andesitic to dacitic lava

breccia with abundant chloritic veining.

THIN SECTION:
This is an unusual monomict plagioclase+augite+olivine-phyric

basaltic andesite lava breccia in which the olivine phenocrysts have
totally altered, plagioclase is albitized and augite is fresh. Plagioclase
phenocrysts make up about 10 modal% of the rock and occur in multi­
crystal clots up to 2mm across; they are euhedral except where
intergrown with other plagioclase phenocrysts, and only slightly
sericite-altered. Former olivine phenocrysts make up about 3-5 modal%
of this sample and show conspicuous euhedral olivine crystal shapes,
mainly less than 1mm long, with typical opaque rims, with the cores of
former olivine crystal sites filled by either chlorite or epidote or both.
Augite phenocrysts are mainly slightly larger than the olivine
phenocrysts, but are probably also slightly less abundant. They are
always fresh. Several small cognate gabbroic clots composed· of
intergrown olivine, augite and plagioclase are present.

The groundmass texture changes notably from fragment to
fragment in this rock, although the fragment margins are generally
rather indistinct. These changes relate mainly to size of the
groundmass crystals of albite and fresh brownish augite, both of which
occur as rather elongate prismatic laths with interstitial tiny Fe(Ti?)
oxides. The major alteration assemblage in this andesite breccia is
essentially albite-chlorite-epidote, with the latter mineral occurring
as large patches that overprint the groundmass of the sample, and also
as veinlets.

This rock is a monomict lava breccia probably of basaltic andesite
affinities, judging by the former abundance of phenocrystal olivine. It
may even approach a basaltic composition. Importantly, it is the first
clearly Mount Read Volcanics-type lava I have seen outside the Hellyer
basalts that retains unambiguous evidence for the former presence of
phenocrystal olivine. I would like to analyze this sample in our
laboratory.

LOCATION: OUTOKUMPU DELORAINE EL 16/90

358029

114035SAMPLE NUMBER:

00°8

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

SAMPLE NUMBER: 114036

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill

SUMMARY:
This is a formerly plagioclase+8ugite+olivine-phyric

andesite lava similar to 114035, but showing intense epidote
alteration that has totally replaced the groundmass and
plagioclase phenocrysts.

HAND SPECIMEN
This is a greenish andesitic lava with altered phenocrysts of

augite and plagioclase in a formerly glassy groundmass that is
intensely altered and replaced by fine-grained epidote.

THIN SECTION:
This sample was probably originally fairly similar

petrographically to 035. It was clearly augite+plagioclase-phyric, and
a subset of altered phenocrysts now composed entirely of
polycrystalline quartz were probably formerly olivine, although without
the benefit of having seen 035, I probably would not have picked this.
Plagioclase phenocrysts in this sample were quite large, up to 3mm
across, and were mainly euhedral blocky prisms that are now intensely
altered to fine-grained intergrowths of sericite and epidote. Due to the
intense alteration of the groundmass of this sample, in which it
becomes difficult to discern former plagioclase phenocrysts from
groundmass, it is hard to estimate the original modal abundance of
plagioclase phenocrysts,although I would say it was at least 12-15%.
Augite phenocrysts are up to 2mm across, and are rather rounded
euhedra, still fresh, and make up around 5 modal% of this rock. Former
euhedral olivine phenocrysts were always smaller than 1mm long, and
are replaced by polycrystalline quartz; they were modally less abundant
than augite, and much less abundant than in 114035.

The groundmass of this sample was probably composed of
plagioclase and augite laths with interstitial Fe oxides and altered
glass, similar to that in 035. However, the groundmass has been totally
replaced by fine-grained epidote that is almost isotropic in places. A
few clots of coarser-grained epidosite composed of yellow granular
epidote and quartz are present.

This rock was a plagioclase+augite+olivine-phyric andesite or
basaltic andesite broadly similar to 114035, but showing a far more
intense epidote-dominated alteration assemblage such as are typically
developed adjacent to fluid conduits in highly oxidizing hydrothermal
systems.
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0030 358031

SAMPLE NUMBER: 114037

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a vesicular formerly plagioclase+augite+ olivine­

phyric basaltic andesite very similar to 114035.

HAND SPECIMEN
This sample is a brown augite+plagioclase=phyric andesitic lava.

THIN SECTION:
This is a vesicular basaltic andesite lava with strong similarities

to 114035. It was originally plagioclase+augite+olivine-phyric,
although now plagioclase has been albitized, and olivine altered to
chlorite and epidote. The texture of the sample is very similar to
114035, except that this sample is massive, rather than
autobrecciated. Plagioclase phenocrysts are smaller and more abundant
than in 035, making up about 15-18 modal% of the sample. They are
mainly elongate blocky prisms to 1mm long showing weak sericite
alteration. Augite phenocrysts are considerably less abundant «5
modal%) and are fresh, rather broken and rounded crystals mainly 1­
2mm across. Former olivine phenocrysts are mainly 0.5-1 mm across,
perfectly euhedral, and are replaced by opaque rims with epidote­
chlorite cores. They make up about 3 modal% of this rock.

The groundmass of this rock was vitrophyric, being composed of
tiny albite microlites in devitrified glass that is largely isotropic.
Vesicles to 5mm diameter are undeformed and filled by chlorite; they
are almost invariably lined by granular epidote crystals. The same
assemblage fills dilational fractures and forms veinlets, and is
sometimes accompanied by minor calcite.

This lava, probably originally a basaltic andesite, is clearly
related to 035 and 036, although it is less altered on average than the
previous two samples. The comments made for 035 regarding the
affinities of that rock apply equally well to 037.
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358032
Olj31

SAMPLE NUMBER: 114039

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a plagioclase+augite-phyric shallow intrusive

andesitic to dioritic rock very similar to 114027.

HAND SPECIMEN
This is a dark green plagioclase+pyroxene-phyric andesitic to

dioritic rock very similar in hand specimen to fine-grained diorite
114027.

THIN SECTION:
This is a holocrystalline andesite or diorite composed of subequal

proportions of augite and albitized plagioclase phenocrysts in a
groundmass dominated by tabular plagioclase and interstitial augite.
The plagioclase phenocrysts were up to about 5mm long, and have been
albitized then slightly sericitized. They are mainly elongate prismatic
euhedral crystals, and show a size grade down to the typical
'groundmass' size, which is about 0.3-0.5mm. Augite phenocrysts are
perfectly fresh subhedral to euhedral prisms rarely larger than 2mm
long.

The groundmass of this sample is quite coarse and holocrystalline,
being composed of intergrown blocky tabular albite, granular augite
plates, minor leucoxenitized FeTi oxides and interstitial chlorite.
Granular epidote is common in the groundmass, together with chlorite
and minor secondary quartz. Occasional acicular actinolite crystals are
growing in the chlorite patches.

This rock is definitely a shallow intrusive andesite or diorite, and
is very similar to sample 114027 petrographically. It shows a
metamorphic assemblage at the lower grade end of the greenschist
facies, as indicated by the sparse actinolite.
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358033

00':12
SAMPLE NUMBER: 114040

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:
This is a plagioclase+augite-phyric andesitic lava that

has suffered strong hematite ± epidote alteration. It is very
similar to sample 114030.

HAND SPECIMEN
This sample is a dark red hematite-altered andesitic lava breccia

(autobreccia?) with fragments generally less than 1em long.

THIN SECTION:
This sample is a strongly plagioclase-phyric andesitic lava breccia

dominated by albitized plagioclase phenocrysts (-20 modal%) and
around 2-4 modal% of fresh augite phenocrysts in a hematite-altered,
formerly vitrophyric groundmass. The plagioclase phenocrysts are
mainly 0.5-1.5mm long tabular prisms, often intergrown with one or
two similar crystals; they are only very weakly sericitized. Augite
phenocrysts are more equidimensional, fresh but abundantly fractured
subhedral prisms. A few quite large FeTi oxide microphenocrysts
(almost 0.5mm long) are present and altered to leucoxene.

The groundmass texture varies from fragment to fragment in this
rock, and as in the lava breccias described above, fragment boundaries
are often difficult to discern due to devitrification/crystallization of
the glass and strong overprinting hematite±epidote alteration. The
groundmass was vitrophyric, composed of abundant albite microlites,
often showing flow alignment, and subordinate almost rounded augite
granules, in glass that has been largely hematite-altered. Granular
yellow epidote is common in the groundmass, and also forms vein lets
and fracture fillings. Pale green chlorite charged with tiny hematite
granules also occurs as fracture fillings.

This sample was a plagioclase+augite-phyric andesitic lava that
suffered strong, and presumably localized hematite alteration. It is
very similar to 114030.
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358034
007\3

SAMPLE NUMBER: 114041

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a foliated greywacke derived dominantly from

Precambrian pelitic metamorphics; it contains a minor amount
of devitrified felsic lava fragments and detrital volcanic
quartz. It is rather similar to typical Animal Creek
greywackes.

HAND SPECIMEN
This is a grey quite strongly foliated sandstone with occasional

flattened lithic clasts up to 5mm long.

THIN SECTION:
This is a foliated greywacke dominated by quartz-rich detritus

from pelitic metamorphics, with a minor component derived from felsic
volcanics. Framework clasts make up about 80% of the rock, and are
mainly O.5-2mm long. They are composed of about equal proportions of
lithic fragments and rather angular mainly polycrystalline metamorphic
quartz. Lithic clasts fall into three broad groups. Most distinctive are
clasts composed of very fine-grained silica with occasional euhedral
pyrite cubes. These are probably cherty. Quartz-mica schists are also
abundant, and grade with less mica into deformed quartzites. The least
abundant variety of lithic clasts are probably formerly glassy,
devitrified felsic lava, lacking phenocrysts. Detrital muscovite grains
aligned parallel or subparallel to the cleavage are abundant, and altered
detrital Fe(Ti?) oxides are not uncommon..

The cleavage in this sample is fairly closely spaced but
discontinuous and is defined by concentrations of insoluble oxides and
dark carbonaceous(?) residues produced during pressure solution volume
loss. The matrix of this greywacke is very fine-grained and
irresolvable, and has been largely eliminated by pressure solution
compaction of lithic clasts.

This sample is fairly typical of the Animal Creek Greywacke-type
sediments derived in large part from the Precambrian, with only a
minor component contributed from felsic volcanic sources. Similar
lithic wackes occur in the Southwell Subgroup.
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358035
Olj14

SAMPLE NUMBER: 114042

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is an entirely volcanogenic conglomerate composed

of detritus from the local andesite-dominated terrain, but
also abundant quenched basaltic clasts dominated by
devitrified glass with augite and olivine phenocrysts; these
may be tholeiitic rather than associated with the local
andesites.

HAND SPECIMEN
This is a volcanogenic conglomerate with rounded clasts of mafic

or intermediate lavas to almost 3cm long. Some clasts were clearly
hematite-altered prior to deposition. ? c. - s~ ~~ .\.>lv..)..,c-o "\ c,llc,,,-'-,.·';·_

THIN SECTION:
The clasts in this wonderful sample show a remarkable range of

textural and compositional features. One of the most abundant clast
lithologies is magnificent quenched glassy basalt in which swallow­
tail plagioclase micro lites are preserved in isotropic devitrified glass.
These clasts may show phenocrysts of augite and occasionally altered
olivine, and less commonly, strongly sericitized plagioclase
phenocrysts. In more slowly-cooled lithologies, possibly from even the
same flow(s), the groundmass glass has crystallized to intergranular­
textured augite and plagioclase laths. A few clasts composed almost
entirely of devitrified isotropic glass contain phenocrysts of only
chloritized olivine. Many of the clasts resemble quenched Crimson Ck­
type tholeiitic basalts rather than Hellyer or Que Rv-type basalts and
andesites, although this is very difficult to judge when sample are so
glassy.

The matrix of this conglomerate is composed of sand-sized grains
of augite and devitrified glassy lava. The shape and size of the augite
phenocrysts is more reminiscent of augites in typical Mount Read
andesites and basalts than the tholeiitic basalts. Coarse-grained
granular yellow epidote is abundant throughout the sandy matrix.

This volcanogenic conglomerate contains no detritus from the
Precambrian pelitic rocks. Clasts are entirely volcanic, and may
include a component derived from Crimson Creek Formation-type
tholeiites, as well as detritus from the local andesites. I will polish
another section of this and try to area scan clasts with the microprobe
to check their affinities.
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358036

SAMPLE NUMBER: 114043

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:
This is a weakly foliated abundantly plagioclase-phyric

dacitic lava. It was originally similar to the protolith of
sample 114029.

HAND SPECIMEN
This is a massive feldspar-phyric dark green dacitic to andesitic

lava.

THIN SECTION
This is a feldspar-phyric dacitic lava with a weak foliation

defined mainly by discontinuous bands of insoluble material
concentrated by limited pressure dissolution of the sample. Small
albitized plagioclase phenocrysts make up about 20-25 modal% of this
sample and generally occur as multi-crystal clots of tabular subhedral
crystals usually less than 0.5mm long. There were no mafic
phenocrysts in this sample, although a few altered former FeTi oxide
phenocrysts are present. An unusual feature of this rock is the
presence of about seven or eight 1-3mm long formerly glassy lava
fragments. These brown fragments are angular, contain rare small
plagioclase microlites, and are composed of devitrified glass. They
may represent fragments of the quenched rim of this lava incorporated
into the lava during flow and convective overturn.

The groundmass of this rock is weakly foliated and composed of
generally fine-grained quartz and feldspar mosaic intergrowths after
devitrified glass. Occasional wavy chlorit~ lamellae parallel the
foliation.

This sample was probably a dacitic lava, although the presence of
abundant highly size-variable plagioclase phenocrysts and glassy lava
fragments, coupled with the rather 'ignimbritic' look of the sample due
to the weak foliation, initially suggests a crystal lithic tuff origin.
The entire, mainly euhedral plagioclase phenocrysts, and the common
multi-crystal clots thereof, suggest that it is unlikely that this is a
tuff. Rather, it is a weakly deformed and foliated plagioclase-phyric
dacitic lava.
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358037

SAMPLE NUMBER: 114046

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:
This is a Precambrian quartz - two-mica schist with

porphyroblasts of magnetite.

HAND SPECIMEN
This is pale brown mica schist with porphyroblasts of hematite or

magnetite.

THIN SECTION:
This sample is a relatively fine-grained mica schist dominated by

muscovite plates defining the schistosity, but with a significant
amount of biotite and trails of quartz grains, and quite common and
relatively large magnetite (hematite-replaced?) porphyroblasts The
average grainsize of the muscovite is about O.3mm; it is intimately
interlayered with brown biotite flakes and angular quartz. Quartz
layers commonly bulge out into lensoidal shapes and these are often
associated with magnetite porphyroblasts, mainly subhedral and
fractured, that are up to 2mm across. It is possible that the muscovite
is retrogressive after biotite, although there is little evidence of
textural disequilibrium or incomplete reactions.

This sample only records one period of deformation, in which the
biotite and muscovite recrystallized to define the schistosity. The
proto lith was probably a ferruginous muddy sediment, although all
primary texture has obviously been obliterated. This is clearly a
Precambrian metamorphic rock, and has close counterparts in the
Ulverstone Metamorphics.
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358038

olJ'l
SAMPLE NUMBER: 114047

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:
This is a quartz-phyric strongly sericitized, foliated

rhyolitic lava. It may be correlated with the quartz-phyric
sequence that extends down the eastern side of the Mount
Read Volcanics adjacent to the Sticht Range Beds.

HAND SPECIMEN
This is a foliated cream and pink quartz-phyric felsic lava.

THIN SECTION:
This is a strongly sericitized, rather foliated quartz-phyric

rhyolitic lava. It consists of about 5-8 modal% of quartz phenocrysts
that are up to 3mm across and vary from euhedral to angular and
resorbed. Many crystals are euhedra that appear to have been
fragmented in situ. Other quartz phenocrysts are highly angular crystal
fragments, ranging down to less than O.2mm across. A single angular
lithic clast about 1cm long, composed of coarse-grained quartzite, with
minor interstitial muscovite flakes, is present. A few possible former
small feldspar phenocrysts are now replaced by intense clayey sericite
aggregates.

The groundmass of this sample was undoubtedly glassy and then
devitrified. It has crystallized to a microcrystalline intergrowth of
quartz and possibly minor feldspar. The foliation produced in this
sample is defined by bands of dense sericite that pervade the
groundmass and wrap around quartz phenocrysts. They are so intensely
developed as to leave only isolated pods of unsericitized groundmass.
Sericitic bands are commonly sites of slight Fe-staining, presumably
due to interaction with groundwater.

This is clearly a quartz-phyric rhyolitic lava; its relatively well­
defined foliation and sericite development may indicate proximity to a
major fault (perhaps between the 'Cambrian' sediments further NE and
the 'Precambrian schists'). This type of lava is more typical of Tyndall
and Southwell Subgroup than formations below the andesites in the MRV
(whether the andesites are Que-Hellyer correlated or Central Volcanic
Complex correlated). One important exception however, is the abundant
quartz-phyric rhyolites that extend down the eastern side of the Mount
Read Volcanics adjacent to the Sticht Range Beds. Corbett (pers.
comm.) believes that these eastern quartz-phyric lavas may be as old as
the Central Volcanic Complex, and not correlates of the Tyndall Group
as generally believed.



HAND SPECIMEN
This is a massive brown porphyritic andesitic lava with narrow

epidote vein lets.

SUMMARY:
This is a plagioclase+augite+olivine-phyric basaltic

andesite lava or shallow intrusive dyke rock related to
samples 114031, 35, 36 and 37.

Veinlets of quartz-epidote, and quartz-epidote-fibrous actinolite
transect the sample, and indicate a low greenschist facies of burial
metamorphism. This sample is clearly related to lavas 114031, 35, 36
and 37, and is unusual in that olivine-bearing andesites are unrecorded
from elsewhere in the Mount Read Volcanics.

358039

114048

LOCATION: OUTOKUMPU DELORAINE EL 16/90

The groundmass of this sample was quite a fine-grained
holocrystalline intergrowth of altered augite and albite laths, with
interstitial altered FeTi oxides. The texture suggests that this may
have been either a shallow intrusive dyke rock or from the interior
portion of a relatively thick flow.

THIN SECTION
This sample was originally a plagioclase+augite+olivine-phyric

andesitic lava very similar texturally and mineralogically to 114031,
35, 36 and 37. Plagioclase occurs as multi-crystal clots of rather
ragged subhedral tabular prisms, and makes up around 20 modal% of the
sample. It is albitized but not sericitized. Former augite phenocrysts
are also more common as multi-crystal aggregates up to 2mm across.
They show an unusual alteration style in which crystals become non­
pleochroic pale brown, probably due to microscopic hematite granules
forming in the sample due to strong oxidation-related alteration.
Former olivine phenocrysts made up about 5 modal% of this sample and
were euhedral, 0.5-1 mm long and have been replaced by opacite rims
with epidote interiors.

SAMPLE NUMBER:
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LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

HAND SPECIMEN
This is a speckled brown strongly epidote-altered formerly

andesitic lava or lava breccia(?).

This sample was probably a gabbro or rather augite-rich dioritic
intrusive rock, similar in many respects, although perhaps a bit more
mafic than samples 114027 and 114039.

SUMMARY:
This is an epidosite (epidote, quartz and hematite) in

which textural evidence is preserved for a precursor gabbroic
to dioritic mineralogy.

358040

114049SAMPLE NUMBER:

THIN SECTION:
This rock is best classified as an epidosite, being composed almost

entirely of epidote, quartz and hematite. However, despite the almost
total replacement of the original mineralogy by these minerals, there is
plenty of textural evidence left to indicate that this rock was
originally a holocrystalline diorite or gabbro, composed largely of
plagioclase and augite. Plagioclase laths were about 1-2mm long, and
interlocked with similar sized plates of augite. The latter have been
totally replaced by polycrystalline clots of weakly pleochroic rather
pale yellow epidote. Quartz replaces plagioclase laths and is
volumetrically subordinate to epidote. Hematite makes up about 5-8
modal% of this sample and is present as equidimensional euhedra, some
of which probably faithfully replace primary FeTi oxides. Many
hematite grains appear to have hydrated to limonitic - goethitic
material.

On 9
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0040 358041

SAMPLE NUMBER: 114050

LOCAnON: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a most unusual weakly foliated former wehrlitic

cumulate rock in which clinopyroxene is preserved, but
olivine is entirely altered to chlorite. It is probably related
to mafic Mount Read Volcanics-type magmatism.

HAND SPECIMEN ,,;/
This is a foliated grey-green diorite of fine-grained gabbro.

THIN SECTION:
This sample is quite strongly foliated and altered, but relic

clinopyroxene is common, and enough textural evidence is preserved to
allow classification as originally a holocrystalline gabbroic rock. What
I initially took to be clay altered tabular plagioclase prisms in the rock
closer examination shows to be an unusual, almost isotropic chlorite.
Occasional almost rounded inclusions of the same material occur in
some clinopyroxene crystals, and strongly resemble former olivine
inclusions. The sample is apparently feldspar-free, and textural
evidence suggests that it may have been a cumulate wehrlitic rock
composed of clinopyroxene (augitic) and olivine. A few red chromite
grains are present, further supporting the mafic -ultramafic affinity.
Augitic clinopyroxene occurs mainly as anhedral to subhedral grains
broken by foliation and often interstitial to chloritized olivine.
Tremolitic amphibole is present growing as acicular crystals in
chlorite, and forming fringes on some augite grains.

This is an exceptionally unusual rock for sequences correlated
with the Mount Read Volcanics. The lack of FeTi oxide grains and the
apparent appearance of augite before plagioclase in the crystallization
sequence (olivine having crystallized first) rules out any correlation
with Crimson Creek Formation-type tholeiitic magmas. Rather,
correlation is probably best made with mafic Mount Read Volcanics
magmas, in which (eg Hellyer Basalts) olivine is followed by augite,
then plagioclase in the crystallization sequence. The presence of
relatively abundant augite probably dictates against any correlation
with cumulates in the W Tasmanian ophiolites, which are
orthopyroxene-dominated and generally augite-poor. I conclude that it
is a magma chamber product of a relatively primitive Mount Read
Volcanic basalt magma. It should be analyzed.
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0041 358042

SAMPLE NUMBER: 114053

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a volcanogenic sandstone derived mainly from

quenched submarine dacitic to andesitic lavas, and with a
significant component of serpentinitic and amphibolitic
clasts derived from the W Tasmania ophiolites.

HAND SPECIMEN
This is a massive dark green volcanogenic sandstone.

THIN SECTION
In many respects this sample is similar to volcanogenic sandstone

114055. It is framework-supported, the matrix having been winnowed
out or eliminated during compaction. Lithic clasts dominate the
detrital grains in this rock, and show closely adpressed grain
boundaries due to pressure solution. By far the dominant lithic clasts
are quenched andesitic to dacitic lavas, usually with aligned tiny
microlites of albite, or spherulitic intergrowths of albite. Originally
more glassy clasts, lacking quench crystallites, have devitrified to
fairly even-grained intergrowths of quartz and albite, while brownish
clasts composed of crystal-free devitirified glass are also common.
Amphibolitic and serpentinitic clasts derived from ophiolitic
orthopyroxene-rich cumulates and boninitic lavas are relatively
common In thiS sample (compared to 114055), perhaps making up about
10 modal% of the clasts in the rock. Also notable are rounded clasts of
polycrystalline detrital epidote. Detrital grains of blocky albite
phenocrysts are much less abundant in this sample than 114055, and
detrital volcanic quartz is absent in this rock.

This is clearly a volcanogenic sandstone derived dominantly from
andesitic to dacitic submarine lavas, but with a notable component
contributed from the ophiolites.
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3580430042

SAMPLE NUMBER: 114055

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a volcanogenic sandstone derived from a local

andesite-dacite source; it has been disrupted by shaley
dykelets (similar to pikelets but less tasty) of similar
sourced material.

HAND SPECIMEN
This is a poorly bedded volcanogenic coarse sandstone with unusual

irregular and possibly cross-cutting shaley layers.

THIN SECTION
This is a beautiful volcanogenic sandstone dominated by 0.5-2mm

sized grains of detritus derived in large part from andesitic and dacitic
lavas. It is essentially matrix-free. Most lithic clasts are devitrified
glassy material, and abundant fragments are present of dacite with
excellent quench textures defined by spherulitic to acicular plagioclase
in devitrified glass. A few chlorite-serpentine-tremolite clasts may
be derived from boninitic rocks in the ophiolites. The most abundant
monomineralic grains are blocky albitized plagioclase to 2mm long, and
fresh augite phenocryst debris, usually euhedra less than 1mm long.
Also common are leucoxene-altered FeTi oxide phenocryst grains.
Detrital volcanic quartz grains are present but quite uncommon.

The shaley material noted in the hand specimen is simply a finer­
grained matrix-rich version of the sandstone, and is clearly intrusive
through the sandstone. It probably was more water-rich and plastic
during deformation of this sequence, and intruded through the host
sandstone layers.

The provenance of this rock was entirely the local andesite+
dacite-dominated Mount Read Volcanics, with a minor input from an
ophiolite source, and also from quartz-phyric lavas.
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358044
0043

SAMPLE NUMBER: 114056

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill

SUMMARY:
This is a foliated shaley siltstone derived from glassy

fe Is ic vo Icanics.

HAND SPECIMEN
This is dark brown-grey sedimentary rock composed of thicker

(>1cm) shale layers with interbedded coarser silty layers.

THIN SECTION:
This weakly foliated rock is composed of interbedded shale and

siltstone. The shale is generally too fine-grained and irresolvable to
define its dominant mineral components, although recrystallized,
devitrified glassy detritus may have been an important component.
Occasional detrital quartz grains coarser than their matrix are notable,
but it cannot be determined whether they are of volcanic or
Precambrian (pelitic metamorphic) provenance. The most obvious
feature of the shale is the foliation defined by acicular colourless
actinolite and streaky sericite.

Interbedded in the shale are several layers of coarser silty
detritus in which relic detrital grains are more easily identifiable.
Most grains were of formerly glassy, almost aphyric felsic lavas that
have devitirified to quartz-feldspar-sericite interg rowths, with
blurring of clast margins occurring during pressure solution impaction
and cleavage formation. Other clasts that are a significant component
in this rock include angular volcanic quartz, and fragments of feldspar
phenocrysts, as well as leucoxene-altered former FeTi oxide grains. As
in the shaley layers, acicular to elongate .prisms of actinolite define
the cleavage with sericite. Chlorite and epidote are minor minerals in
this sample,which is almost certainly derived in large part from felsic
volcanics.



LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill

HAND SPECIMEN
This is a weakly foliated massive dark grey aphyric andesitic lava

or lithic tuff/volcaniclastic.

SUMMARY:
This is a volcanogenic sandstone derived very largely

from felsic glassy volcanics.

The regional metamorphic alteration assemblage in this sample is
albite-chlorite-epidote-calcite-minor hematite, probably defining
conditions of lowermost greenschist facies. Chlorite occurs as
interstitial patches, calcite as quite abundant patches and vein lets, and
epidote as uncommon granules, often associated with chlorite.

358045

114057SAMPLE NUMBER:

THIN SECTION:
In thin section, this sample is clearly seen to be a foliated

volcanogenic sandstone. Dominant clasts are 0.5-1 mm-sized lithic
fragments of aphyric to weakly feldspar-phyric formerly glassy dacitic
to rhyolitic lavas. Most of these have been flattened or stretched
during the deformation that produced the foliation. The foliation is
defined by dark subparallel bands of very fine-grained leucoxenite-type
mineral aggregates probably concentrated around clast margins during
pressure solution accompanying deformation. A common clast type is
composed of dacitic to andesitic devitrified glass charged with
extremely fine-grained hematite, almost rendering the rock fragments
isotropic. Other clast varieties include fairly angular detrital volcanic
quartz, and more abundant blocky feldspar (albite) almost certainly
derived from felsic volcanic host rocks. No Precambrian schistose
clasts or polycrystalline quartz was noted in this sample. The sample is
obviously derived in large part from a felsic volcanic terrain dominated
by glassy lavas, including quartz-phyric lavas.
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HAND SPECIMEN
This is a fine-grained, massive dark green volcaniclastic

sandstone.

SUMMARY:
This is a volcanogenic fine sandstone derived mainly from

andesitic to dacitic lavas, but with a minor but significant
component derived from ophiolitic cumulates.

THIN SECTION:
This is a poorly sorted rather fine-grained volcanogenic sandstone

in which framework grains dominate, and matrix forms only a very
small percentage of the rock «10 modal%). Maximum clast size is
around 1mm, but the average clast size is much less, closer to 0.2­
0.3mm across. The clast population is largely composed of three
varieties of clasts. Almost euhedral prismatic augite clasts make up
about 20 modal% of the sample, and are almost certainly derived from
the local andesitic lavas and tuffs. They are perfectly fresh. Blocky to
tabular mainly euhedral plagioclase grains are more abundant (perhaps
30-35 modal%), and vary from slightly to strongly sericitized. They
also show crystal shapes typical of the andesite-dacite lavas and
pyroclastics in the Mount Read Volcanics. Lithic fragments make up
about 40 modal% of the rock and show a large range in composition,
mineralogy and texture. Most were glassy felsic lavas with sparse
plagioclase phenocrysts. However, notable among the clasts are a
number composed of intergrown tremolitic amphibole and minor
chlorite or serpentine that resemble strongly altered boninitic
cumulates from the W Tasmanian ophiolites. A few detrital red
chromites are likely to be similarly derived. This has obvious
implications for timing of regional tectonic events. Some detrital
grains of epidote indicate that epidote alteration (presumably locally,
of the andesite lava pile) preceded deposition of this rock. Epidote also
occurs in the murky matrix of this sample, and probably grew post­
depositionally during regional burial metamorphism. There is no
detrital component in this sample from the Precambrian pelitic
metamorphics, nor from quartz-phyric felsic lavas.

LOCATION: OUTOKUMPU DELORAINE EL 16/90

358046

114059SAMPLE NUMBER:

004;:;
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004b 358047

SAMPLE NUMBER: 114062

LOCAnON: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a foliated quartzite produced by relatively high­

strain related recrystallization of a coarse quartz sandstone.
It shows strong similarities to Sticht Range Beds quartz
sandstones.

HAND SPECIMEN
This is a foliated coarse-grained quartz sandstone or quartzite

with occasional dark micaceous clots.

THIN SECTION:
This rock was originally a very clean sandstone composed

dominantly of rounded quartz grains 2-7mm across, probably detrital
biotite, with very minor matrix clay. The rock has suffered strong
deformation, leading to total recrystallization of quartz, so that many
intergrown polygonal crystals of quartz occupy sites of former rounded
quartz grains or clasts, often growing across former clast boundaries
into adjacent clasts. Only shadowy relics of former grain shapes can be
discerned. The flakes of what was probably detrital biotite, as well as
minor clayey matrix, have recrystallized to muscovite, that makes up
about 5 modal% of this sample. A single half-em sized clast of quartz­
muscovite schist is clearly of Precambrian derivation, and hints that
much of the other quartz originally in the sample may be similarly
derived. I have never seen Mount Read Volcanics-derived quartz
phenocrysts anything like as rounded as were the detrital quartz grains
in this sandstone. The quite strong deformation fabric in this sample
indicates that it is derived by very strong recrystallization­
deformation of a siliciclastic coarse sandstone.

This quartzite, particularly in hand specimen, shows strong
similarities to some Sticht Range Beds coarse quartz sandstones,
especially the dark clots of micaceous material. The presence of a
quartz-mica schist lithic fragment derived almost certainly from the
local Precambrian sequence suggests that the rock is post­
Precambrian.. It cannot be part of the Mount Read Volcanics-correlated
sequence, and therefore the Sticht Range Beds may be an appropriate
correlation ..
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358048

SAMPLE NUMBER: 114064

LOCATION: OUTOKUMPU DELORAINE El 16/90

SUMMARY:
This is a strongly foliated and altered formerly olivine

gabbro, very similar to wehrlite 114050.

HAND SPECIMEN
This is a weathered, foliated dioritic or gabbroic intrusive rock.

THIN SECTION
This strongly altered and foliated sample is rather difficult to

diagnose. It is composed of abundant large (av. 1-2mm across) plates of
fresh augite intergrown with chlorite-serpentine(?) -actinolite after
rather granular olivine, and isotropic brown messy stuff possibly after
plagioclase. The strong but fairly widely-spaced foliation pervading
this rock is defined by wavy chlorite that wraps around augite plates,
and similar isotropic brown crud that replaces plagioclase. Textural
obliteration is such that it is difficult to determine the original nature
of this sample. However, the abundance and fairly coarse grainsize of
the augite, the presence of rounded chlorite inclusions after olivine in
some augite grains, and shadowy relic textural information suggest
that this sample was an olivine gabbro. It is very similar to wehrlite
114050. In fact, if the low-birefringent material identified in 050 as
chlorite were replaced by the brown crud in this sample, these two
rocks would be remarkably similar. I assume that this was a quite
primitive gabbroic dyke related to the Mount Read Volcanics. It should
be analyzed.
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APPENDIX II

Analytical Report - Rock samples

358049
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The first stage programme of exploration of EL 16/90 ­
Deloralne has involved the review of previous geological and
exploration data, reconnaissance mapping, petrograph1c and
geochem1cal studies of selected igneous rocks and a trial stream
sediment geochemical survey.

Petrographic and geochem1cal investigations of, a very few,
samples of andesltlc rocks from the Kentlsh Hlll area, 1n the
southeast part of the licence, lndlcate a chemlcal correlation
wlth the Footwall Andesltes of the Que-Hellyer Volcanlcs. Haflc
volcanics occur In a 2.5 x 0.5 km zone here and are known to
host minor copper mlnerallsation. On the emplrlcal basls of the
encouraglng Ilthogeochemlcal correlat1on, thiS area may have
moderate potentlal for volcanogenlc sulphlde mlnerallsation and
suggestlons for further lnvestlgatlon are provlded.

Th1s has enabled the tentat1ve concluSion that the greater part
of the dominantly sed1mentary Cambr1an ? sequence exposed in the
licence 1s equ1valent to the basal part of the Dundas Group,
( = the Animal Creek Greywacke and Southwell SUbGroup of the
Que-Hellyer area). The upper most parts of the sequence,
exposed 1n the far western and eastern parts of the l1cence
include dacitic extrus1ves and intrusives wh1ch appear to be
correlates of the Tyndall Group. The litho-stratigraphic
correlations and lack of any s1gnificant known geochem1cal
anomalies, alteratlon systems or minerallsation suggests a
relatlvely low potentlal for volcanogenlc masslve sulphide
depOSits In these areas.
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2. INTRODUCTION

EL 16/90 covers a~ area of 130 sq km between the Gog
Range and Golden Valley 1n the vlclnlty of Deloralne In northern
Tas~anla. It was grantee to Outokumpu Explorat1on Austral1a
P/L and PanContlnental M~n1ng Ltd. In August 1991 and 1s
currently be1ng explored 1n J01nt venture by those compan1es for
vo1canogenlc mass1ve sulph1de deposits.

The f1rst phase of the exploration programme has Involved review
and comp11at10n of the previous data, reconnaissance geological
mapplng and a trial stream sed1ment geochemical survey wlth a
v1ew to developing an improved lithostratigraphlc interpretation
of the Cambrlan volcano-sed1mentary sequence in the area and
ident1fy1ng the most prospective parts.

ThiS report presents and dlscusses the results of the programme
to date and provldes suggestions for 11mited further
investigations.

3. PREVIOUS EXPLORATION

There has been no sign1ficant productlon of metaillc
m1nerals from the licence area and it contains only one minor
hlstor1cal prospect.

At Kent1sh Hill, near Quamby Brook, low grade carbonates of
copper were dlscovered at surface in 1921. Reid (1923) reported
on the results of minor prospecting operations which indicated
that the mineralization occurred In maflc rocks ('gabbro') and
had grades of around 0.3% copper with minor gold, silver and
nlckel.
A total of six holes were drl11ed on the prospect by the
T.W.Davles Syndlcate In 1970-71 but the best Intersection was
only weakly mineralized at 46.5m @ 0.18% Cu.
ThiS prospect was subsequently unsuccessfully explored by Unlon
all and later COMALCO as a possible Cyprus type copper
occurrence.

The licence area has, durlng the past two decades been explored
for volcanogen1c maSS1ve sulphlde deposlts by several compan1es:

1973. ASARCO EL 7/73
ASARCO carried out a reglonally

extenslve stream sedlment sampling programme over much of the
exposed Cambrian? rocks between Wilmot and Golden Valley. The
average sampling dens1ty was about two samples per square
kilometre, sampling and analytical methods were not reported and
the results compris1ng data for Cu Pb Zn Ag Mo CxCu (cold
extractable) and CxZn were reported as plans only. A number of
base metal anomalles were defined, malnly in the area to the
west of Gog Range; some of these were subsequently followed up
W1th 'technical' success by CRAE.
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1978-79 COHALCO, EL 17/76

358062

ThiS EL covered the western quarter of the present EL
16/90 at Gog Range but also extended cons1derably to the
north~est to the Beulah area.

AHAX, EL 49/821984-85

In the Lobster R1vulet - Punch's Terror area deta11ed follow up
-80# and panned concentrate sampling was carried out in an
attempt to verify initial Sn,W drainage anomalies but was
largely unsuccessful. Investigation of boulders of magnetite in
baSic volcanics with anomalous Sn,W,Mo 1ncluded reconnaissance
magnetic traversing over three kilometres of strike near Lobster
Rivulet and excavat10n of three costeans over the magnetic
peaks. Sampling of the costeans indicated values of around
2500ppm W, 300ppm Sn and 1200ppm Cu associated ~lth minor, dis­
continuous veins of magnet1te in breCciated bas1c volcan1cs. A
Devonian granitoid associated genetic model was favoured but the
weak traces of m1neral1zat10n were not conSidered worthy of
further investigation.

At Kent1sh H111 Coma leo carr led out gr1dd1ng, geolog1cal
mapp1ng, magnet1cs, IP and 11m1ted C-hor1zon geochem1cal
surveys. The magnet1cs showed that the basalts were strongly
magnet1c and occurred as dlscont1nuous lenses. IP 1ndicated
weak resist1vity lows along a basalt/shale contact but the lack
of associated chargeab11ity features suggested conduct1ve shales
rather than a sulphide depos1t.
The so11 geochemical data 1nd1cated a peak of 800ppm Cu With
lower aSsociated Zn, errat1c Ni to 900ppm and low Pb over the
basic volcanics.
It was concluded that the prospect had "a very remote
pOSSibil1ty for econom1c Cyprus type mineral1zat10n". Drilling
of two holes to test resistivity lows was recommended as a low
pr10rity but was never carried out.

COMALCO's exploration objectives ~ere trlfold: to
d1scover depos1ts of the t1n-flour1te skarn, Cyprus copper or
polymetall1c VMS type. EL 17/76 covered the eastern t~o th1rds
of the present EL 16/90 east of the Mersey R1ver.

The explorat10n program 1ncluded reg10nal geological mapp1ng at
1:20000 scale and comprehens1ve -80# stream sed1ment geochem1cal
sampling W1th analyses for CU,Pb,Zn and some Sn,W.
The geochem1cal work 1ndlcated low background levels for all
basemetals W1th stat1st1cally determ1ned thresholds at 54ppm Cu,
42ppm Pb and 94ppm Zn. A number of lo~ order Cu anomal1es were
assoc1ated W1th the bas1c volcanics of the Kent1sh H111 area.
The overall Pb max1ma ~as 80ppm and the Zn max1ma 320ppm. None
of the "statist1cal" anomalies were regarded as likely to
lnd1cate slgn1f1cant m1neralizat10n but three of the best
anomalies rece1ved add1t1onal follo~ up.
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Cyprus' objectives on EL 37/87, which encompassed that
part of the Cambrian? sequence now within EL 16/90, were
focussed on discovery of gold deposits of metasomatic or
volcanogenic type.

AMAX concluded that all drainage geochemical and DIGHEM
anomalies had been adequately examined without locating any
indlcations of economically significant mineralization and
therefore considered that near surface VMS mineralization was
unlikely to exist. AHAX unsuccessfully sought a JOint venture
partner to fund exploration for deeply buried deposits and
finally ,elinquished the licence.

Cyprus Gold Austral1a Corp. EL 37/871988

A 360 Line kilometre DIGHEM survey was flown ove, the entire EL.
Several hund,ed "anomalous" ,esponses were recorded; fifty-SiX
of the best were followed up but none were found to be related
to (recognizable) surface mine,alization. Only two conductivity
anomalies we,e identlfied within the present licence boundaries,
these both appear to lie within the "upper" greywacke unit near
the northe,n boundary Just north of Amax's East Gog anomaly.
Both were inte,preted as H type broad surficial conducto,s
probably attributable to weathering and were not followed up on
the ground.

AMAX's explo,ation objective was to discove, massive sulphide
deposits in the Camb,ian? volcanics.
The explo,acion wack commenced with a ,e-assessment of ASARCO's
p,evious st,eam sediment geochemical data with some follow up
soil/cock geochemical samping of Pb/Zn anomalies at East Gog
and West Me,sey which led to inconcluSive but low geochemical
,esulcs at the fo,me, and ,ecognition of mino, structurally
cont,oLled vein style at the latter.

The work commenced with a literature search which outlined four
areas warranting further investigation.
These were:

Lobster Rivulet
Gregory Road
Kentish Hill
Beefeate, Hill

Cyprus carried out ve,y limlted reconnaissance and rock chip
sampling over the latter two areas but no significant gold
values were obtained. Poltock (1988) recommended follow up on
the remaining two areas but this was evidently not carried out.
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(ref: FlguJ:'e 1)
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In EL 16/80, rocks of pJ:'esumed Cambrian age are exposed
over about 30 km of strike length, becween Gregory's Road and

Golden Valley, in the core of an east to southeast trending
broad antiform outlined by outward dipping parallel ridges
composed of siliciclastic conglomerates and sandstones which are
obvious lithologiC correlates of the Denison Group (Owen
Conglomerate etc.) and are presumed to be of late Cambrian-early
Ordovician age. The siliciclastics are overlain to north and
south by presumably substantial thicknesses of younger cover
rocks including Permian terrestrial sediments, Jurassic dolerite
sheets and Tertiary basalt flows.

Within the main antiformal "belt", a group of complexly deformed
metasedimentary schists and quartzites, whiCh are presumably of
pre-Cambrian age and appear to represent the local basement, are
discontinuously exposed in narrow strips immediately below the
"Ordovician" unconformity along the north slope of Native Hop
H111 and at Montana Road between Long R1dge and Needles R1dge.
Further west at Lobster R1vulet, there 1s a narrow str1p of
basalt1c volcanics (Cvbl 1n a slml1ar structural pos1t10n
1mmed1ately below the S111c1clastics cover. They appear to be
of thole11t1c compos1tlon and (on the basis of AJCrawford's,
1881, petrographlc and geochemlcal lnterpretatlon of a slngle
sample of float) are correlated wlth the EoCambrlan ? Crlmson
Creek Formatlon.

The rocks immediately to the north of the tholeiite occurrence
are a generally north dipping and facing unlt of variably
micaceous, sillceous or volcaniclastlc greywacke and siltstone.
(Csg) A sample (Al14018) of float from th1s unit? has been
ident if led (Crawford, 19911 as a va lcanogen iC sandstone of mixed
oph1011t1C and felslc to andesltlc derlvatlon and presumably
represents the very base of the Cambrlan ? sequence in this
area. It ls, strangely, devold of metasedlmentary preCambrlan
detritus but the associated rocks are very largely composed of
such materials.

ThlS "lower" greywacke unit includes, or is trans1tional upwards
to, one or two thin, posS1bly graded, pebbly, sandy and silty
felsic epiclastic unlts of mlxed volcanlc/metasedimentary
der1vation.
They are succeeded, upwards and northwards, by a dist1nctive
un1t of quartz rich sandy to conglomeratic lith1cwacke (Css)
which characteristically contains detrital mica and lithic
gra1ns of metaquartzite and pel1tic schist lndicative of a
dominantly preCambrian metasedimentary derivation. It ls
typically thickly bedded to rather mass1ve and only
occaislonal1y well laminated. Sandy 1ithicwacke of this type is
prominent to the east of Lobster R1vulet where the unit appears
to substantially thicken and includes a couple of th:n felsic
epiclast1c unlts.
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I have not traced le weseward of the Mersey Rlver and, although
It certainly occurs on the west bank, illight be considerably
thln~8d ln thls dlrectlon.
At the Hersey Rlver thls 11ehotype ls overlaln by anoeher fairly
thln unie of felslc eplclastlc sedlments varylng from medlum
gralned. quartz/feldspar crystal rich wackes to flne gralned ash
rich s11estones and apparenely lncluding a thln dacltlc lava or
lava breccia flow. ICef) Ie appears cO wedge out to the east.

Thls ls overlaln by a rather thlck and areally extensive group
of turbiditic mlcaceous greywacke, s11tstone and shale. ICsg)
These appear to be of mlxed meeasedlmentary/volcanlc ?

provenance but locally include a few thin members of felsic
eplclastlcs and pebbly conglomeratic mudstones. On the whole,
they are of much flner grain size and mUddy character than the
underlylng sandy 11thlcwackes and typically are thinly
lnterbedded or laminated.
ThlS "upper" greywacke unlt is synclinally folded about an
easterly trending ax1s Wh1Ch 11es about 0.5km south of the
confluence of Lobster R1vulet w1th the Hersey R1ver.
A few k110metres further west, around Eel Hole Creek, th1s
syncllnal aX1S appears to have a moderate westerly plunge and
the fold 1s outl1ned by a persistent un1t of felslc ep1clast1c
sedlments, of about 250m th1ckness or greater, wh1Ch overl1es
the greywackes w1th a probably transltlonal boundary. The
fels1c epiclast1cs vary ln gra1n s1ze from pebbly conglomerate,
through sandy wackes to flne gra1ned ashy s1ltstone, generally
rather maSS1ve 1n the coarser types to thinly bedded 1n some of
the f1ner s1ltstones and are var1ably poorly to well sorted.
Several representat1ves of th1s un1t (A 114004,114011,
114013,114014,114015) have been descr1bed by Crawford, (199lJ
and are dom1nantly der1ved from felslc volcan1cs although some
contaln a s1gn1f1cant maflc crystal component suggest1ve of a
m1xed andes1t1c/fels1c source; the textures 1nd1cate a very
local source and m1n1mal transport d1stances. Some also 1nclude
a m1nor component of detrltal m1ca and/or quartz m1ca sch1st of
metased1mentary provenance. A poss1ble nearby source for the
andes1t1c component of these rocks could be the "Beulah
Format10n" wh1ch outcrops a couple of kl10metres to the north 1n
a stratlgraphlc posltion immediately below the "upper" greywacke
unit.

Towards the core of the syncllne and presumably up sequence, the
felslc ep1clast1cs are succeeded by an extens1ve, apparently
th1ck un1t or plle of dac1t1c lavas. The typical daclte here
conta1ns phenocrysts of albltised plagloclase and quartz w1th
lesser aug1te and somet1mes hornblende and mlcrophenocrysts of
leucoxenlsed FeTi oxides and z1rcon 1n a f1ne quartz + alb1te
mosa1C der1ved from dev1trif1cat10n of a formerly glassy matr1x.
Host of the dacltes appear to be extrus1ve but there 1s an
1ntrus1ve phase of s1m1lar modal and chem1cal compos1tlon which
outcrops just outs1de the western boundary of the EL; th1s has a
holocrystal11ne ground mass and 1S slmilar to the "Bond Range
porphyry" .



All cf the dac1tes, from this Gog Plantation area. have an
urrusuatcy high Zr conterrt in the range 400-480ppm. This high Zr
is not eVident in the two anacyses of felSic ep1clastics from
the underlying un1t (A 114011, 114013) which are composed
largely of fecsic volcan1cs w1thout preCambrian detritus; this
stender eVidence suggests that the h1gh Zr dac1tes may be from a
d1stinct magmatiC pulse emplaced fairly h1gh in the
stratigraph1c sequence.

In the central and eastern parts of the EL, east of Lobster
Rivulet, the exposed Cambrian? sequence is dominated by
sedimentary rocks with felSiC volcanics/volcaniclastics very
subordinate and diminishing eastwards. I have done very little
geological reconnaissance in this area but on the basis of what
I have seen and the descriptions given by Pike (1973) and
Komyshan (in Weste. 1978) the pr inc ipa I rock types are
lithologically similar to the sandy lithicwacke and turbiditic
greywacke assemblages of the Lobster Rivulet area.

Along the Lake Highway, between the Meander Road and Golden
Valley, greywackes (Csg) appear to lie directly on the
preCambrian metasedimentary basement; I haven't seen them but
on the baSiS of their structural position and extrapolation from
Lobster Rivulet it seems that these could be eqUivalent to the
'lower' mixed greywacke un1t of the former area. They are
covered to the immediate northeast by a narrow str1p of
'OrdOVician' siliciclastics preserved in the hinge of a tight
horizontal syncline. Immediately north of the latter there
occur micaceous sandy lithicwackes and conglomeratic sandstones
which are similar to those near Lobster Rivulet (Css).
At Kentish Hill they also appear to dip and face to the
northeast and seem to be only a few hundred metres in thickness.

358066- 9 -

In the far western part of the licence the daCites and
underty1ng felsic epiclast1cs appear to be intruded by several
bodies of dior1te or quartz gabbro. An identical rock type
occurs in associat1on w1th greywackes a couple of k110metres
south of Punch's Terror in the north central part of the
11cence. These diorites have coarse holocrystalline textures
ind1cat1ve of slow cool1ng in a plutoniC intrUSion rather than a
narrow dyke; nevertheless the western bodies appear to have a
qu1te elongate outline and d1stribution (largely inferred from
the d1stinctive DIGHEM/aeromagnetic anomalies aSSOCiated with
them) and are apprOximately aligned With the northwest trends of
the reg10nal penetrative cleavage and the series of faults Which
apparently displace both Cambrian and OrdOViCian sequences here.
Locally developed along both the northern and southern margins
of the main western body, at Gregory's Road, are zones of
intense quartz + tourmaline + sericite alteration apparently
affecting the margins of the diorite and the adjacent daCite and
perhaps associated With hydrothermal breccia pipes.
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They are succeeded here by a thIn strIp of greenish grey
mIcaceous sIltstone of phyllltlC appearance wh1Ch 1s In turn
succeeded to the northeast by a unlt of mafic volcaniCS,
volcanIclastIcs and shallow Intruslves. These appear to be
restrlcted to only few hundred metres thIckness and about
2.5km strlke length, peterlng out to the northwest and
dlsappearlng below younger cover rocks to the southeast.

North of my Inferred antlcllne trendlng through Quamby Brook,
most of the dlpS appear to be to the northeast and I have
(wlthout slghtlng them) tentatlvely correlated the domlnant
greywackes and a couple of Included lenses of sandy 11thlcwacke
and mudstone conglomerate wlth the "upper" greywackes of
Lobster-Gog. Just south of Pumlcestone Rldge thls sequence
seems to be overlaln to the north by an assemblage domlnated by
matrlx supported conglomerates and mudstones whlch Includes a
number of dacltlc lava unlts.

A slngle speclmen of daclte from thls locallty (A 114007) has
proved to be of slmllar type to (though wlth sllghtly more
hornblende and apatlte perhaps Indlcatlng that It IS sllghtly
less evolved than) the dacltlc lavas and Intruslve of the Gog
area. Llkewlse It has a hlgh Zr content of 460ppm.
On the basls of my Inference that these hlgh Zr dacltes
represent a slngle ? dIstlnct magma pulse emplaced at the top of
the sequence as exposed at the Gog area, the slml1arlty of the
Pumlcestone Rldge daclte tends to support the notlon that the
conglomerate unlt here Is also falrly hlgh In the sequence and
that there ls general younglng from southwest to northeast In
thls eastern part of the llcence even though It may be
compllcated by fold and/or fault structures.
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Beyond the andesltlc unlt, to the northeast Is a complex serles
of greywacke/sl1tstones and sandy 11thlcwackes (the lutlte rlch
and arenlte rlch sequences of Plke, 19731. I have not seen
these but the dlstrlbutlon of rock types and llmlted structural
measurements on the 1:63,360 QUAMBY Geologlcal Atlas Sheet,
(Tas. Dept. of Mlnes, 1969) suggest a posslble tlght
syncllne/antlcllne couple as Inferred In my Flgure 1. If thls
Interpretatlon Is correct the maflc volcanlcs could occur near
the hlnge of the syncllne, perhaps up sequence from the
greywacke unlt or In a restrlcted lense wlthln the greywacke
near the southern flank of the fold. Thls greywacke could be
equlvalent to the "upper" greywacke of the Lobster-Gog area (le:
above the sandy 11thlcwackel and hence the maflc volcanlcs could
be roughly eqlvalent to some of the felslc eplclastlcs wlthln or
above the "upper" greywacke In the western areas. However, the
sequences at the southeastern end could be deposltlonally
and/or structurally more complex than that and the stratlgraphlc
correlatlon of the maflc rocks remalns falrly speculatlve at
present.
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4.1 Regional L1thostrat1graphic Correlations

Dr. Crawford (1991: has n01:ed 1:he likely correla1:10n of
1:holell1:iC basal1: at Lobster Rivulet with the EoCambrian~

Crimson Crsek Formation. This presumaby forms part of the
basement of the Cambrian? sequence here and may itself have been
emplaced as part of an allocthonous sheet. The Cambrian?
sequence immediately north of thiS occ~rrence dips and faces
north and a specimen of volcaniclastic sandstone from? the
"lower" greywacke unit near the presumed base of the sequence
contains ophiolitic and chromite detritus. On this basis
Crawford (op c1tl tentatively suggests a correlation With the
Animal Creek Greywacke. He also interprets a chemical
correlation between the two samples of intrusive andesite from
Kentish Hill and the Que Footwall Andesites (of the Que-Hellyer
Vo lcan ics) .

Although the correlation of sedimentary units between Lobster
Rivulet and Kentish Hill is uncertain it seems that the Kentish_
Hill andesites 11e above the "lower" greywacke and either
within/above the sandy lithicwacke unit Or Within/above the
"upper" greywacke unit. Both alternatives agree fa1rly well
with Crawford's (op c1t) tentative correlation of "lower"
greywacke w1th base of Animal Creek Greywacke. The second
alternative would 1mply a correlation between the Kent1sh H111
andesites and the fels1c epiclastics Or dac1tic lavas lying
above the "upper" greywacke in the western part of the licence.
Some of the felSiC epiclastics here do contain some andesit1c
detritus but apparently extenSive andesitic volcanics of the
Beulah Formation occur just to the north of the western end of
the licence in a stratigraphiC position apparently below the
"upper" greywacke. I do not have any expert opinion on the
Beulah andesites but some analyses tabulated by Crawford (1989)
in a report on Mt.Cattley andesites seem to indicate a possible
correlation w1th Que Footwall andesites. In this case the
"upper" greywacke and succeeding felsiC epiclastics would be
approximate eqUivalents of the Southwell SubGroup of the Hellyer
area. This would agree with Crawford's (1991) opin10n that
vulcanism follOWing the Que-Hellyer pulse was essentially
felSic.
The dacites of the western part of EL 16/90 have been shown to
have petrographic similarities to the Bond Range Porphyry which
is assOCiated With and intrusive into volcaniCS correlated With
the Tyndall Group further to the southwest. The Gog and
Pumicestone Ridge dacites are therefore probably Tyndall Group
eqUivalents and younger than the Southwell SubGroup.

The diorites of the Gog area present a paradox. Low grade
burial metamorphiC assemblages in the diorites indicate that
they are most likely of Cambrian? age rather than post tectonic
Devonian. They appear to intrude the "upper" greywackes near
Punch's Terror and the dacites at Gog and would therefore appear
to be younger than youngest parts of the Cambrian? sequence
exposed here.



5. KINERALISATION AND ALTERATION TYPES

Although the chemlcal correlatlon of the Kentlsh Hl11 andesltes
wlth the Que Footwall Andesites is regarded as an encouraglng
result, it should be recognlsed that the correlation ls based on
only two samples whlCh have not, as yet, been demonstrated to
represent the bulk of the maflc volcanlcs there.

5.1 Shear related, veln style, posSlbly low temperature skarn
type, magnetlte + actlnolite + quartz + K-feldspar
minerallsatlon occurs ln tholelitlc basalt at Lobster
Rlvulet. Comalco's costean and boulder sampling indlcated
low grade tln, tungsten, molybdenum and copper
mineralisatlon ln the magnetlte rich parts; (upto about
500ppm Sn, 2500ppm W, 250ppm Ho and 3000ppm Cu).
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However, Crawford, (1991) noced an impressive composicional
similarity between the Gog diorites and the Kentish Hill
andesites and conc~uded chac the lacter are shallow intrusive or
extrusive equivalents of the former. If this is the case and
the diorites and andesites are coeval, then the preceding
lithostratigraphic correlations are untenable.
In order to preserve the shaky correlations inferred it could be
suggested that the diorites are a younger phase of magmatism
temporally unrelated to the Kentish Hill andesites but of
COinCidentally similar compositions.
Alternatively, as discussed by Crawford, (op cit) they may
represent a crystal rich residual magma, which remained after
the intrUSion and eruption of the daCites, and was SUbsequently
intruded into its own lava carapace.
A third pOSSibility, (elaborated upon in diSCUSSion of the
Kentish Hill copper mineralisation in section 5.1 below) could
be that the two samples of shallow intrusive andesite upon whiCh
Crawford has based hiS correlation with the Que Footwall
andeSites are not comagmatic with the bulk of the mafic unit at_
Kentish Hill but represent instead some minor, younger intrusive
phase. ThiS case would accomadate the chemical Similarity to
the apparently young Gog diorites and would also unconstrain the
lithostratigraphic correlations.

5.2 At Kentlsh Hill, minor malachlte/azurite mineralization
occurs as dlssemlnations in basic volcanics adjacent to
the contact With phyllltlC sllstone/slate and on cleavage
traces ln these sediments. Minor prospecting was carried
out shortly after the discovery in 1921 and samples
indicated low grades of copper -0.3% and traces of nickel,
gold and silver but no economic mineralisation was found.
Poorly conceived diamond drilling carried out by the
(local?) DaVies Syndicate in 1971 intersected an interval
of 46m @ 0.18% Cu (range 0.08-0.40% Cu) in one of SiX
vertical holes drilled down the dip.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



This needs further checklng to determlne lf the volcanlc
assemblage as a whole can be correlated wlth the
Que-Hellyer Volcanics. Comalco's mapping ls not
sufflclent for thls and the generally poor outcrop ln the
area may make it difficult to improve the plcture but the
further appllcation of Dr. Crawford's convlnclng
geochemlcal/petrographlc lnterpretations may provlde the
key.

Band C horlzon sOli geochemIstry by Unlon 011 and Comalco
in the mid to late 1970s lndlcated spotty weak copper
(max: 800 ppm Cu) nIckel (max: 900ppm Nl) anomalles but
low lead and Zinc values. Magnetlc survey lndlcated that
the probable pillow lavas at the base (south) of the baSic
volcanlc unlt are strongly magnetlc with an anomaly upto
2500nT above background. A Comalco grad lent array IP
survey lndlcated a reslstlvlty low along the contact of
slates and baslc volcanics but no slgnlflcant
chargeabl1lty anomaly.

Intense quartz + tourmaline + sericlte alteratlon occurs
around the marglns of the dlorite body at Gregory's Road
ln the western part of the EL. The alteration zone/s
appear to be of very local extent affecting the margInal
phases of the dlorlte and the adjacent dacltes and felslc
eplclastlcs and may be partly assoclated wlth hydrothermal
brecclas. Thls was reported by R.Poltock (In: Vlvian,
1984) to be anomalous in gold. However, of his six
samples only one, the first of a batch, contaIned
detectable gold at 0.24g/t. I have had analysed eleven
samples of thlS alteratlon assemblage and only one
contains detectable gold at barely anomalous O.04g/t. Thls
suggests that Poltock's orlglnal sample may have been
contaminated (at the start of an analytical batch) or the
gold ls very erratlcally distrlbuted.
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Crawford, (1991) has lnterpreted two lntruslve andesltes
whlch I collected from thls area, to be posslble
correlates of the Que Footwall andesltes and has noted the
chemlcal slmllarlty wlth the Gog dlorltes. These samples
were (dellberately) of the freshest rocks found ln 11mlted
reconnalssance at Kentlsh Hl11; most of the other maflc
rocks are extenslvely sheared and/or altered to
epldote-chlorlte-quartz etc. assemblages. I am concerned
by the strong magnetlc anomaly whlCh ls qUlte
uncharacterlstlc of the Que-Hellyer Volcanlcs; llkewlse
the anomalous nlckel and low lead, zlnc does not seem to
flt the Hellyer VMS model. It seems posslble that the
bulk of the baslc volcanlcs at Kentlsh Hlll are actually
of some other affinity; the tholelltlc basalts, correlates
of the Crimson Ck. Fmn. are a llkely possibility. The
dlagnostlc andesites may represent some mlnor, younger
lntruslve phase.

5.3
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Some of my samples are weakly anomalous (100-300ppm) in
lead and others are faintly anomalous in tin (15-40ppm).
At one locer:on at the southern margin of the diorite on
Gog Road, petchy pervasive chlorite alteration with minor

limonite veinlets is anomalous in copper, lead and zinc
(to 685, 1600, 475ppm respectively).

The mineralogy and localisation of these alteration types
suggests a magmatic hydrothermal origin aSSOCiated With
the intrUSion of the diorite. The absolute metal values
are unimpressive and it is cons1dered that this style of
mineralisation does not warrant further investigation.

5.4 Silicified Fault Zones:
The AM AX West Mersey stream geochemical Zinc/lead anomaly
appears to be attributable to a northwest trending minor
zone of brecciation and silicification occurring at or
near the contact of felSic epiclastics and
greywacke/siltstones. The alteration seems to be
essentially siliceous and is associated With minor
disseminations of pyr1te. Chip sampling by AMAX
indicated lead and zinc values upto 900ppm and 800ppm
respectively but soil geochemical traversing indicated a
very limited strike extent. This occurrence aligns on a
northwest prOjection With the (AMAXl East Gog stream
geochemical anomaly. Sail geochemical sampling here
indicated spotty weak anomalies in the range 200-500ppm
lead and 200-400ppm Zn.
These anomalies appear to be related to silicification
and weak vein style m1neralisation of local breccia/shear
zones probably assoc1ated w1th the set of post OrdOVician
northwest trending faults and do not appear to warrant
further investigation.

6. STREAM SEDIMENT GEOCHEMISTRY

AM AX (ViVian, 1984) carried out a Wide spaced "bulk gold
stream sediment" sampling survey which, while not prOViding
systematiC coverage of the Gog area did indicate a weak gold
anomaly in a small tributary of the Mersey River, on the south
bank about lkm downstream of the Lobster Rivulet confluence.
The sampling and analytical methods were not stated but the
results were tabulated as three columns of gold values, %Cn and
dry weights of samples. The gold values thus reported for the
stream samp le in quest ion were: Au ( 1) 0.09

Au(2) 1. 2
Au(31 145
(reported as ppm Au but
probably in ppb Au ?)



Although not exhaustive, the trlal survey is considered to have
prOVided an adequate coverage of the western area; the low
results lndlcate a low potentlal for outcropping gold
mlneralisation in this part of the licence.

Despite the sampllng difficultles (see Appendlx II) the low BLEG
results are supported by the panned concentrate gold analyses
whlCh are all below the detection 11mlt of 0.008g/t Au. This
is conslstent wlth the lack of vlslble gold ln all samples.

It is evident that the recent survey has re-identified the AMAX
East Gog and West Mersey Zn(PbJ anomalles. Both of these were,
more or less cursorily but probably adequately, followed up by
Amax and appear to be attributable to weak vein style
mineralization and silicification associated with northwest
trending faults.

In order to check the significance of this apparent anomaly and
to test the applicability of the methcd, the present jCint
venture explorers carried out 0 trial bulk gold stream sediment
survey over the western part of EL 16/90 west of Lobster
Rivulet. A total of 48 sites were sampled for bulk sediment
(-2kg of -40~), panned ooncentrates and -80~ sediments.
The sampling procedures are detailed in AppendiX II, analytical
results in AppendiX III and sample locations are shown on Figure
2.

As
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3
4

20
x

358072

Ba

426
321

1650
35

Bi Mn

30 2800 1068

10 919
10 941
40 4800

x 15

3

1
1

3
x

Ag

- 15 -

3508070

Cu Pb Zn

(in ppm)

Mean 28 28 122
Std.Dev. 18 24 116
max. 90 155 545
min. 5 5 15

Anomaly Threshold
(mean+2*std.dev. )

The -80ij analytical data shows a little more character:

The BLEG analyses range from below the deteotion limit of
O.Olppb to a maxima of 0.46ppb Au. The mean value is O. 13ppb
and standard deviation is O. 11ppb.
None of these appear to be Significantly anomalous.
(The values appear to compare with those of Au( 1) reported by
Amax although the apparently anomalous Amax stream was not
resampled in this survey as it was found to be heaVily overgrown
With ferny vegetation, without a defined stream course and no
active sediment.)
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There is an isolated Pb anomaly in a northern tributary of
Lobste~ ~lvulet south west of Punch'z Te~Lor, (sIte no: 47,
155ppm Pbl. This location was also weakly anomalous when
sampled by Comalco in 1978 but the anomaly did not perSist
upstream and is thus of dubiOUS signlflcance. It is located at
a picnic area and may reflect some contamination.

There is a cluster of weak Barlum anomalies in tributaries of
Garden of Eden Creek near the northern boundary; these are
unsupported by base metal values. They occur in close
proximity to a major (inferred) northwest trending fault and may
be related to it.

It is concluded that the trial stream sediment survey has not
indicated any new Significant geochemical anomalies in the Gog
area.
However, it is conSidered that stream sediment geochemistry has
been an effective exploration method in this environment, on the
basls that it has, here and further west around Cethana and
Gowrie Park, detected oocurrences of relatively weak base metal
mineralisation.

7. DISCUSSION

The overall concluslon to be drawn from the falrly
detailed stream geochemical surveys over the whole EL, Dighem
over the northwestern part, previOUS apparently reasonably
thorough reconnaissance mapping over the entire area and my own
reconnaissance mainly of the western area, is that, With the
POSSible exception of Kentish Hill, there are no Significant
near surface zones of alteration or mineralisation to indicate
the presence of volcanogeniC massive sulphide depOSits.

Tentative lithological correlatlons suggest that the bulk of the
Cambrlan ? sequence In the llcence is equlvalent to the basal
part of the Dundas Group (Animal Creek Greywacke and Southwell
SubGroup of the Hellyer area) and the younger dacitic volcanics
of the Gog and Pumicestone Ridge areas are eqUivalent to
correlates of the Tyndall Group.
Shallow intrusive andesites occurring in the basic volcanic unit
at Kentish Hlil appear to be chemical correlates of the Que
Footwall andesltes and, problematically, are also rather slmilar
to the diorites at Gog. However, I have some doubts about
whether they are comparable to all of the baslc volcanic rocks,
and particularly the magnetic pillow basalts which host the
minor copper mlneralisation, at Kentish Hill.

In the absence of favourable geochemical or obVlOUS
lithostratlgraphic targets over the greater central and western
parts of the licence, I am unable to recommend a further
detailed or preCisely focussed exploration programme for these
areas.



cJ The known extent of mafiC volcanics here is qUite limited.

The suggested programme should be considered in light of the
follow1ng factors:

* Furthe~ petrographic and geochemical investigation by
AJC of selected samples.

dl The ~esults of previous p~ospecting and mode~n exploration
of the copper occurrence in these ~ocks have not been
particularly encouraging.

358074- 17 -

* Acquisition of 1984 BMR Ae~omagnecic data contou~ed at
1:25000 scale fo~ a "mapping" cool to assist geological
interpretacion.

* Fu~the~ ~econnaissance mapping and sampling in an
attempt to imp~ove knowledge of the
st~uctu~al/st~atig~aphicsetting, the types and
dist~ibution of volcaniC rocks and the style of coppe~

mineralisation. Two to three weeks of geologist's time
should be sufficient for this.

The 1nce~p~eced chem1cal co~~elaces of Que Footwall Andesites at
Kenc1sh H1ll pe~haps ~equi~e fu~the~ fellow up. Fo~ chiS, I
would suggesc a p~og~amme consisting of:

a) Outc~op in the area is not good and it may be difficult to
acheive the above obJectives at a surface ~econnaissance

level.
bl Alchough the logistic access 1s good the land at Kent1sh

H1ll 1s all privately owned, partly by APPM under forest
plantations and partly by small farme~s.
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Petrography and significance of Rocks
from the Deloraine EL 16/90
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BACKGROlINU
D~lorain~ EL 16/90 li~s along the relari vely poorly -known E- W

trending section of the Mount R~ad Volcanics north of the Tyennan
Region Precambrian pelitic metamorphics. As mapped during
preliminary geological reconnaissance studies by Wally Herrmann for
Outukumpu. lithostratigraphic units defined in the western part of the
EL include, ranging from youngest to oldest:

UNIT 5: relatively coarse-grained intrusives ranging from dioritic to
gabbroic compositions, that reach around 500m maximum thickness,
and trend NW-SE; these intrude mainly the core of the felsic lavas of
Unit 4. A small, separate occurrence of diorite further to the east
Uust south of Punch's Terror) is at a similar stratigraphic setting
close to the core of the regional syncline:

UNIT 4: felsic intrusive and extrusive rocks, which Herrmann
interprets as being volcanic and subvolcanic manifestations of the
same magma body; these OCcur within the broad core region of a
regional syncline:

UNIT 3: felsic pyroclastic and epiclastic rocks with interbedded
argillites:

UNIT 2: a relatively thick (to 2000m ?) sequence of micaceous
greywackes and siltstones. with abundant Precambrian-derived
detritus and quite coarse -grained units dominant near the base:

UNIT 1: metabasic lavas occur below the unconformity at the base of
the Owen Conglomerate correlates in the upper Lobster Rivukt and on
the northern slopes of Magog, but their structural relationships with
nearby greywackes remains unknown. They apparently host minor vein­
type magnetite-tin-copper-tungsten mineralization.

Structurally, these units occur within a broad E-W trending
syncline. Regional relationships suggest that the felsic lavas overlie
the greywackes, since they occur in the core region of the syncline.
The felsic lavas do not persist to the east, where greywackes make up
most of the succession.

The region further east, around Quamby Brook and Golden Valley
has only been mapped in a few preliminary traverses, and the details of
the stratigraphy remain poorly known. However, Wally Herrmann
suggests that the andesitic - basaltic rocks outcropping south of
Quamby Brook might possibly be correlates of Unit 5 above.
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PETROGRAPHY
Wally Herrmann selected twenty seven rocks thought to be

representative of the regional stratigraphy. for thin sectioning and
petrographic description, Major element and some trace elements
were analyzed by AN ALABS for most of the igneous rocks from this set
(Table I). The petrographic report is appended. and below, I offer some
comments about the implications of the petrographic study for the
regional correlation, mineralization and significance of these rocks.
UNIT 1: SAMPLE 114017

This is a petrographically distinctive sparsely plagioclase-phyric
tholeiitic metabasalt identical to most Crimson Creek Formation
tholeiitic metabasalts and their correlates (Smithton basalts. Motton
Spilite. Double Cove basalts on Macquarie Harbour etc). The
petrographic assignment is amply borne our by the available wholerock
analysis. that shows the high Ti02 and Ti/Zr values typical of the
Crimson Creek basalts and their correlates. It is a typical rift
tholeiitic basalt, and definitely unrelated to the Mount Read Volcanics.

In the model for the tectonic development of this region proposed
by Crawford & Berry (1991) and included herein, the Crimson Creek
Formation and correlates in western Tasmania is believed to be formed
during crustal attenuation and incipient rifting of the Rocky Cape block
probably around 650-600Ma. This developing passive margin collided
with the forearc region of a west-facing arc in the Middle Cambrian,
resulting in emplacement of the so-called 'ophiolites' of western
Tasmania. The Mount Read Volcanics are believed to be a post­
collisional suite of high-K to shoshonitic lavas erupted, obviously,
post-ophiolite emplacement.

In westernmost Tasmania. in the Smithton Trough, the Crimson
Creek Formation correlates are in situ. Further east (closer to the site
of collision), and also further south (eg in the Macquarie Harbour
region), the Crimson Cr,eek Formation correlates are almost certainly
fault slices. Such allochthonous slices of basement occur at the Magnet
mine near Mount Bischoff, within the Dundas and Dial Range Troughs
(Motton Spilite), and significantly, at Connorville, well SE of the
Deloraine EL. Emplacement of ophiolite sheets often involves basement
slices being picked up and transported along with the ophiolite sheets
(eg in Oman, PNG and Troodos).

The nature of the contact between the Crimson Creek Formation
correlates and the overlying "Mount Read Volcanics - Dundas Gp'
correlates in EL I6/90 is not determined ar present. However. sample
105680. apparently collected close to 114017. is a strongly deformed
and intensely hydrothermally altered rock with skarn-like alteration.
It may mark a major fault zone between basement tholeiites and the
overlying Dundas Gp(?) correlates. Sample 114017 is absolutely
distinct from the andesites (I 14019,020) from further east at Quamby
Brook.
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UNITS 2 and 3: VOLCANOGDK SEDIMENTS and GREY\V,.\CKES
Sample 114018 is unusual in that it is a volcanogenic sandstone

containing abundant ophiolite-derived detritus. On this basis. some
tentative correlation may be made with the Animal Creek Greywacke
(normally more micaceous than this). which is the unit in which the
first appearance of ophiolite detritus occurs in W Tasmania. The
Animal Creek Greywacke broadly marks the base of the Dundas Group.

Most other sandstones in this collection range from
dominantly volcanogenic. often with glass shards (1140 16) and lacking
Precambrian pelitic metamorphic detritus (114012. 13 and 14), through
sandstones containing detritus from a mixed volcanic - metamorphic
detritus (114015, 004), to detritus entirely derived from the
metamorphics (105668 and 105677). From the data available. I can see
no systematic change over the EL of the proportions of volcanic versus
metamorphic detritus in these sandstones and greywackes. I think the
most important fact emerging from these is the location of ophiolitic
detritus near the base of the sequence.
UNIT 4: FELSIC LAVAS and SHALLOW INTRUSIVES

These are a series of shallow intrusive and extrusive dacitic to
rhyolitic lavas that exhibit one very strange, and indeed unique.
compositional feature, notably. their remarkably high Zr contents. Most
felsic lavas within the Mount Read Volcanics have Zr contents from
200-250 ppm, and lavas with Zr greater than 300ppm are rare. I
believe that this is primary, and real. and is not an analytical error,
since the ANALABS Zr levels for the diorites and andesites are quite
comparable with my own Zr data for similar rocks from this region.

The significance of this high Zr signature is difficult to pinpoint.
It presumably reflects some local source effect (ie a high-Zr source).
It may be significant, however, in terms of regional correlation. The
only other recorded suite of high-Zr dacites and rhyolites in the Mount
Read Volcanics come from the upper(most?) Central Volcanic Complex
and basal Tyndall Group (indicating how useless the definition of the
Tyndall Gp is t) lavasin the Jukes Proprietary prospect 9km SSE of
Queenstown (M. Doyle. BSc (Hons) thesis, Univ of Tas, 1990). These
Jukes Proprietary felsic lavas have somewhat higher Ti02 and P205
than those at the westem end of EL16/90, but share the same high Zr
levels (to 450 ppm Zr). Significantly, the Jukes Proprietary high-Zr
felsic lavas are associated with vein-style quartz-tourmaline­
magnetite (±scheelite and pyrite) developed in strongly K feldspar­
altered zones in the lavas. This mineralization is unambiguously
Cambrian. as it is directly overlain by unaltered Owen Conglomerate
that contains clasts of magnetite and hematite. and hematite-veined
rhyolite derived from this alteration system. Doyle (1990) argues that
the mineralization is linked to the roof hydrothermal system of a
shallow Cambrian granite, such as the Darwin Granite.
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UNIT 5: DIORITES: SA:\IPLES 114003. 105665, 105673,
105683, 105694

Sample 114003 is an intrusive dacite from within the elongate
diorite intrusion at the west of the EL. It has a Ti/Zr value at 65% Si02
of 18.7. considerably above that Of other dacites in this study, and
indicating with some certainty that it is unrelated to these rocks.

A bigger problem is whether 114003 is related to the diorites
within which it apparently outcrops. Petrographically this is ;unlikely,
but there exists quite a jump in fractionation stage from the cpx-rich
diorites to this evolved shallow intrusive dacite. so is not ruled out
totally. . On the basis of the available chemical data. it is still very
difficult to judge whether or not 114003 and the diorites are
comagmatic. Figure 1 shows that at least on the basis of Ti, Zr and
Si02 relationships, it is possible that 114003 is a more evolved phase
of the dioritic intrusive complex, since it forms a continuation of the
general diorite trend to higher Si02 contents. Probably, rare earth
element data would be required to prove or disprove this relationship,
and this is not really worth doing. I think that given the mapping and
sample location, combined Wilh permissible evidence from trace
element data. that 114003 is a dacitic phase.of the dioritic intrusion.
It is finer-grained that the diorites and may well form a late marginal
phase of the intrusion.

These dioritic intrusive rocks, except for 105683, all come from
the long, relatively narrow body at the western end of the EL, where
they appear to intrude dadtic lavas and shallow intrusives. Sample
105683 comes from an outcrop further east, but from a similar
'stratigraphic' location close to the core of the regional syncline.

These are all fairly evolved compositions, the most mafic
(105665) having only 5% MgO. The two least evolved diorites have
TilZr values from 41-43, and these decrease with increasing
differentiation to a value of 28 in the highest-Si02 diorite (60%). The
data available are not definitive enough to say with certainty
that the diorites are related or otherwise to the dacites that
they intrude. For example, it could be possible that the diorites
represent the crystal-rich magma chamber fill of plagioclase and
augite, fractionation of which produced the felsic lavas. Subsequent
fracturing during cooling of the felsic lava-and shallow intrusive
edifice may have squeezed out crystal-rich diorites to intrude its own
lava carapace. Without detailed studies, this is hypothetical at best.

Two important questions pertaining to the diorites are:
I: are they related to the andesites 114119 and 120 that outcrop

further east at Quamby Brook: ie: are the diorites shallow magma
chamber complements of the regional andesites? and
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2: are these distinctive diorites related compositionally to those
outcropping in the Leven Gorge area around the former Geopeko
Preston EL?

To answer question 1 above. rare earth elements would be most
definitive. but are unavailable. However, some sensible conclusions
can be gained from the available trace and major/minor element data.

ANDESITES DIORITES
55-58 55-61
3.8-4.8 2.2-5
0.53-0.64 0.64-0.75
95-100 100-150
0.12-0.14 0.15-0.16
6-9.6 2.9-7
32-40 28-43
- 5 4.3-5

Taking into account the fractionation of some of the above
parameters with increasing differentiation (eg. MgO decreasing as Si02
increases), there is an impressive similarity between the
compositional fingerprints of the andesites and the diorites from EL
16/90. This strongly suggests to me that the andesitic lavas in the EL,
such as those at Quamby Brook, are extrusive equivalents of the
diorites.

To answer the second question, as to whether the diorites are
comparable with those from the Preston EL. available data (non­
proprietary data of AlC) for the Preston diorites are shown in Table 2
together with analyses for the Deloraine diorites. With the exception
of sample 77998, which has 57% Si02 and only 2% MgO, the Preston
diorites are more differentiated than those from Deloraine.
Comparison of trace element fingerprints should optimally be made
between samples at a similar level of differentiation (eg similar Si02
and MgO levels), thus samples 77998 (Preston) and 105683 (Deloraine)
are compared. It is evident that the Preston diorites have somewhat
hil!her Ti02 and P205 contents than the Deloraine diorites, and are
therefore not strictly comagmatic, despite similar Ti/Zr values. The
more evolved Preston diorites extend to higher Zr and P205 (and
therefore probably slightly higher REE) levels. Despite these
differences in trace and minor element compositions. it is quite
reasonable to conclude that high-K andesites in this part of the Mount
Read Volcanics belt are associated with comagmatic dioritic rocks
representing shallow magma chamber complements to the extrusive
andesites. Small differences in trace and minor element composition
exist between andesites and diorites from Deloraine with diorites from
the Preston area. but these may all be regarded as part of the same
magmatic event.
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REGIONAL CORRELAnON OF THE ANDESITES AND DIORITES
The K20 contents of all the Deloraine diorites are greater than

2%. and the Preston diori tes are greater than 3%. indicating that all
these rocks crystallized from high-K. andesitic magmas, that are fairly
typical of the Mount Read Volcanics. It is useful to examine the
affinities of the Deloraine andesite/diorite suite in comparison with
the other major magmatic suites identified within the Mount Read
Volcanics. ,

The Mount Read Volcanics consist of a number of magma suites of
the orogenic basalt-andesite-dacite-rhyolite spectrum, each with
distinctive compositional 'fingerprints'. Within the broadly N-S
trending Central Volcanic Complex of the belt, two major magmatic
suites have been identified. Group 1 are typical high-K andesites,
dacites and rhyolites, and these are intruded by Group 2 hornblende­
bearing andesites that are more enriched in P205 and light REE, and
have lower Ti02 contents at any MgO or Si02 level. The feldspar-phyric
andesites of the Que River region (Que Footwall Andesites) form a third
compositional group with diagnostic chemical characteristics broadly
intermediate between those of the Groups I and 2 Central Volcanic
Complex rocks, particularly at the andesitic stage of differentiation
(Fig. 2). The most distinctive magma suite is represented by the
Hellyer basalts, a large pile of shoshonitic basalts with relatively
small volumes of andesitic or more felsic-rocks in the sequence; a
similar suite occurs in the Lynchford area, south and west of
Queenstown.

The absence of basalts, particularly with the relatively high P205
and LREE levels that characterize the Hellyer basalts. preclude any
correlation of the Deloraine suite rocks with the Hellyer basalts.
Similarly, the discrimination diagrams shown in Figure 2 show clearly
that the Deloraine lavas and dolerites do not correlate with the Group 2
Central Volcanic Complex hornblende-bearing generally intrusive
andesites.

It is more difficult to correlate the Deloraine rocks with either
the Central Volcanic Complex Group 1 lava suite or the Que Footwall
andesites. Two REE patterns I have done for Preston diorites are likely
to be close to, but probably slightly more LREE-enriched than the
Deloraine diorites. These patterns (Fig. 3) show strong overlap with
the REE field for the Que Footwall andesites. and the Central Volcanic
Complex Group 1 andesites. Similarly, the discrimination diagrams in
Figure 2 show that the Deloraine andesites and diorites have closest
affinities with the Que Footwall andesites. This is emphasized by the
fact that the Central Volcanic Complex Group I lava suite is
overwhelmingly more felsic than andesite, with 'fresh' rocks with less
than 55 % Si02 being rare indeed.
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Th~ belt of Mount R~ad Volcanics ext~nding east-west alon o th~_ 0>

northern margin of the Tyennan block from the vicinity of Hellyer to
Beulah, Deloraine and Quamby Brook contains abundant andesites (and
diorites) compared to th~ north-south trending belt of Mount Read
Volcanics south of Hellyer to Queenstown and beyond. Geochemical
studies show that these and~sites (and th~ir shallow intrusive dioritic
counterparts) are best correlated with the Que Footwall andesites
compositionally. Basaltic and andesitic lavas with the pronounced
shoshonitic affinities of the Hellyer basalts are unknown from the
Beulah-Deloraine-Quamby Brook region.

Felsic lavas and shallow intrusives of dacitic to rhyolitic
composition have remarkably high Zr contents (350-480ppm) and at
least in this respect correlate with similar lavas in the Jukes
Proprietary prospect south of Queenstown, that are associated with
magnetite-quartz-tourmaline mineralization and strong K feldspar
alteration. . The Jukes Proprietary lavas with high Zr occur at the
tope?) of the Central Volcanic Complex, and basalt Tyndall Group lavas
in this area. Since the high Zr contents of the felsic lavas probably
represents a local source effect. there is no reason to demand time
correlation of theses strange high-Zr dacites at either end of the Mount
Read Volcanic Belt. More importantly, in both occurrences we see
tourmaline alteration of undoubted Cambrian age. In EL 16/90 it occurs
apparently at the margin of the dioritic intrusion into the high Zr felsic
lavas. Similar tourmaline-magnetite alteration occurs at what is
interpreted to be a faulted contact between Crimson Creek tholeiites
and the Mount Read sequence on the northern slopes of Magog.

There are two scenarios for regional correlation that 1
consider possible:
1: Premise: The Deloraine andesites and diorites are time correlates

of the Que Footwall andesites.
If the Deloraine rocks and the Que Footwall andesites were time

correlates, then the basaltic-andesitic volcanic edifice responsible for
the Hellyer basalts (that sit above the Que Footwall andesites in the
Que-Hellyer area) clearly did not extend this far east. As the Hellyer
basalts were erupting in fault-bounded troughs to the west. the
Beulah-Deloraine area was receiving mixed volcanogenic and
Precambrian-derived dominantly sandy detritus, with no component
from the Hellyer basaltic eruptions. . The implication of this scenario
is that the sequence mapped on EL 16/90 is a time equivalent of the
Animal Creek Greywacke, with the Que Footwall andesites being
represented in this section by andesites (Quamby Brook) and diorites,
and no correlate of the Hellyer basalt being present this far east.
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2: Premise: The Deloraine andesites and diorites are manifestations of
the same general magmatic event that produced the Que Footwall
andesites. but that they post-date the latter. In this scenario, the
volcano-sedimentary sequence in the Deloraine-Quamby Brook area is
correlated with the Dundas (Southwell Sbgp) Group occurring above the
Que River Shale further west. with the diorites and correlated
andesites representing a late phase of Mount Read Volcanic andesitic
magmatism not known in the sections above the Que River Shal'e of the
Que-Hellyer region.

1 certainly prefer the first scenano. although 1 realize that it
clashes with Wally Herrmann's 'first-guess' preferred correlation of
the Deloraine sequence with the Dundas Group. 1 feel that all Mount
Read Volcanics magmatism after the Hellyer basalt pulse was strongly
felsic. and that the andesites and diorites of the Deloraine EL and
Beulah area represent an unlikely shift back to more mafic magmatism,
This is not to say that such a switch back to andesitic magmatism
couldn't occur; I just prefer the correlation of this episode with the
Que Footwall andesites. both temporally and compositionally.

A synthesis, albeit highly speculative. of this information is a
follows. Broadly E-W directed regional block faulting possibly
associated with ophiolite emplacement affected the Beulah-Deloraine
region in the Middle Cambrian, and detritus washing off the ophiolite
and Central Volcanic Complex was dumped into this marine basin(s).
This stage of sedimentation is presumed to be broadly time-correlated
with the Animal Creek Greywacke. further west. Felsic and andesitic
magmatism occurred in locally developed centres. rather than
regionally (as in the CVC), and is probably correlated best with the Que
Footwall andesites, although the high-Zr dacites of the Deloraine area
have no counterparts in the Que-Hellyer sequence. Nor are there
correlates of the Hellyer basalts in the Deloraine-Beulah region. If this
correlation is correct, then the stratigraphic sequence at Hellyer
dominated by the Hellyer basalts, Que River Shale and thick Southwell
Subgroup greywackes, is not present in EL 16/90. An alternative
interpretation, that the greywackes in EL 16/90 are correlated with
Southwell Subgroup, and that the andesite-diorite suite transecting
these sediments represents a late phase of andesitic magmatism not
known from elsewhere in Tasmania's Cambrian, is considered less
likely.

ALTERAnON-MINERALIZATION
Of the samples examined. only two showed strong hydrothermal

alteration (105680 and 105690). The latter, developed at the margin of
the dioritic intrusion, has a quartz-tourmaline alteration assemblage.
105680 is a magnetite-actinolite-Kspar-quanz -chlorite skarn,



possibly developed along a major fault ·zone separating basement rocks
from the Mount Read succession in the EL. No zone of strong K feldspar
alteration is associated with the diorite intrusion and quanz-K spar
alteration, at least from the samples I studied.. The remainder of the
rocks examined have typical low grade burial metamorphism-related
alteration assemblages (low greenschist to prehnite-pumpellyite
facies) and show little evidence of significant hydrothermal alteration.

358086
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TABLE 2: Comparison of analyses of Deloraine and Preston diorites
-------- DELORAiNE-- DELoFiAINE' bELoFiAiNE- DELoAAiNE-- - -------- PREsToN-- PRESTON_. PRESTOfr- PRES1'ON--
sflMPLENo'-i05665---105673- 105683 -- -105694 7799B 77952 6B32B - ---78939
LiTHoLOGY - Maiie -dloriie ofoilia--- biodie-- oiodie- Biarlle Dloriie ---- oroiiia---- oloriie-----
5i02-- ----------55.8 ------58 ------55.6 ----- 60.7 -- -.--.- - -- 5'7:00 -------64:i-·---64~3~---67.1

1'102-----------0.72 ----~- 0.64 --------0.75----0.71--- --- -- 0:84-----085 ----0.84 0.92
~I~QL=::: ==-~--=~! ~ ==l6,:i _=:=:=~i7.:~~-=T4~~::::_~_=::::.::==: _=~__j~.~Q- --- -I 5:7 ------15~4-~---f4_:e
Fe203 9.54 B.53 B.37 7.35 7.12 -------7'.83------7.-47 --~-6.86
f..jri5- __+ __'~__ 5?_:~= 2.:g _~~T_5 _~_ =---= ~~l!. 21g ~5 1.2
GaO 6.97 3.19 3.04 5.3 4.06 0.55 0.B6 OAB
Na20 .. ·-2:71 -T42 -- ·---8:69-----2.72--------------5.56 ---------3,92·-------4:17------4.92

K2(j:=== _= _2:~ =-:.:::==~.~!\ =T :=J.:!~ =:.::-::-: ~2:~~ .::===:= ::=:-'::~-~,Q! :===.::~.g?-------4.2i-----3.2i
P205 0.146 0.152 0.169 0.163 0.24 0.37---------0.33-·---0:45
Ignition-loss 2.01 ·~----··---·2.-6j ···--·----'1.78 ---·"----'2'.19------<---·- -·_---------··2,"95 ---'--2.'91 ---~----·_·2.-4i -------1~U

TotAL 100.20--100.i6 100.19-' 100.32 --- -.--- jo~ 100 ---100 -----100
--.- . _. .. -- ------------. ---- ----- - ---- ---- _. ------------.. ----_. -- ..- ----------.- ._---- -------

Zr -.-- ---- -----100 ------i20-- --- i i0 ---I50 - ------ ---- - '117 .--- ----I 8i; -------182-
Cr-----I----110 50 ----'--=2"01------'70~!-------~-

213

TI/Zr~--~----43_i 6 --~3i .97 -------40.88 ------28.38 --- ----43 ----27:5 ------27. 7-~---25.9

w
~

ex
o
00
00



Figure 1: Ti/Zr - Si02 (top) and Ti/Zr - Zr plots showing
compositional spreads of the analyzed samples from EL 16/90. Note
that intrusive dacite 114003 does not plot together with the other
dacites (intrusive or extrusive) but falls at the Si02-rich extrapolation
of the compositional spread of the Deloraine diorites.
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Figure 2: Element discrimination diagrams for Mount Read Volcanics
showing compositional fields for :
Filled Diamonds = CVC Gp I; Open Squares = CVC Gp 2
Crosses = Que Footwall Andesites Filled Squares = Hellyer Basalts
Small Filled Triangles = Mt Cattley MRDD-l and 2 lavas
Large Filled Triangles = Preston diorites
Filled Circles = Deloraine diorites
Inverted Triangles = Quamby Brook andesites
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Figure 2 (continued): Element discrimination diagrams for Mount
Read Volcanics showing compositional fields for :

Filled Diamonds = CVC Gp 1: Open Squares = CVC Gp 2
Crosses = Que Footwall Andesites Filled Squares = Hellyer Basalts
Small Filled Triangles = Mt Canley MRDD-I and 2 lavas
Large Filled Triangles = Preston diorites
Filled Circles = Deloraine diorites
Inverted Triangles = Quamby Brook andesites
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Figure 3: REE patterns for two diorites from the Preston EL
near the Leven Gorge, showing the similarity to the field
of REE patterns for the Que Footwall andesites
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HAND SPECIMEN:
This is a holocrystalline dioritic intrusive rock with altered plagioclase

and chloritized mafic phenocrysts up to 4mm long.

SUMMARY: This is a relatively coarse-grained plutonic quartz
gabbro or mafic diorite intrusive with a low greenschist facies
metamorphic assemblage.

Between the large plagioclase and augite grains is a relatively large
amount of interstitial primary quartz, sometimes showing myrmekitic
intergrowth with altered feldspar. Primary ragged edged FeTi oxide grains are
never bigger than 1mm across, and make up about 1-2 modal% of this rock.

358093

This rock is an intrusive mafic diorite or quartz gabbro (Ieucogabbro),
with a grainsize indicative a derivation from a plutonic intrusion rather than
a dyke. It is more mafic than other Cambrian intrusives such as the Murchison
Granite, and should be analyzed. The strong alteration of plagioclase and the
low greenschist facies metamorphic assemblage prove a Cambrian, rather
than a Devonian age.

THIN SECTION:
This is a holocrystalline dioritic intrusive rock composed dominantly of

1-4mm long prisms of altered plagioclase and augite, with relatively
abundant interstitial quartz (5-10 modal%) and myrmekite. The plagioclase
crystals show ghost compositional zoning overprinted by fairly intense
sericite alteration that renders' it impossible to determine what percentage
of the feldspar was plagioclase and what was Kspar. Ghost zoning and ­
twinning suggests plagioclase was dominant. Clinopyroxene phenocrysts are
quite large (2-4mm average), well-formed and appear to have crystallized
largely before plagioclase. They are often twinned and fresh with cloUdy
finely-sieved rims showing incipient reaction and breakdown, or else are
entirely recrystallized to a mosaic of actinolite that varies from equigranular
to fibrous.

0 "1')''. '~ JL

SAMPLE NUMBER: Deloraine 105665
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358094

SAMPLE NUMBER: Deloraine 105668

SUMMARY: This is a solution-brecciated fine sandstone derived
entirely from Precambrian quartz-muscovite metapelites.

HAND SPECIMEN:
This is a dark grey monomict almost aphyric lava breccia with possibly

false brecciation associated with strong calcite alteration.

THIN SECTION:
This sample is definitely a false-breccia, but not a lava breccia. Rather,

it is a 'false-breccia'-textured sandstone that has been fragmented and
soaked with silica-rich hydrothermal solutions. The original rock was a dark
fine-grained sandstone derived almost entirely from Precambrian pelitic
metamorphic detritus, including abundant quite large muscovite flakes and
polycrystalline strained quartz. Lithic clasts of quartz-muscovite schist are
also common, but rarely larger than 1mm across. The matrix of the sandstone
is silty and very dark, perhaps due to abundant fine-grained carbonaceous
material.

The groundmass of this sample is a very fine-grained but heterogeneous
quartz-feldspar mixture with exceptionally convoluted grains boundaries
between adjacent tiny grains. It is much cleaner and clearer than the matrix
of the fragments, lacking the finely dispersed carbonaceous material. In some
places the original sandstone appears to have been soaked by silica-rich
solution, leading to recrystallization of the matrix, but no change to the
detrital muscovite flakes.

This sandstone differs from the others examined for this report in that
it appears to contain no volcanic detritus whatsoever. I have seen few
sandstones that match this in the Mount Read Volcanics. Although many
Animal Creek Greywackes contain abundant detritus from Precambrian
sources, they usually contain some volcanic component. I have not examined
petrographically many Southwell Subgroup greywackes, but understand that
they include both volcanogenic and volcanic-poor sandstones.



SAMPLE NUMBER: Deloraine 105671

358095

There is little doubt that this rock cemes from the same unit as 114009
and 114008, and is a dacitic lava.

This was a plagioclase+augite+quartz-phyric glassy
identical in most respects to samples 114008 and
almost certainly derived from the same unit.

SUMMARY:
dacitic lava
114009, and

HAND SPECIMEN: ,
This is a brown plagioclase+mafic+quartz-phyric felsic lava.

THIN SECTION:
This rock is essentially identical to sample 114009, with a few very

minor differences notably:
1: the chloritized augite phenocrysts in this sample are rather less common
than in 114009;
2: chlorite is better developed in this sample, as small patches everpri!1ting
greundmass
3. the groundmass, originally glassy, has devitrified to a quartz-albite mosaic
in which the albite is rather pinkish.
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358096

SAMPLE NUMBER: Deloraine 105673

SUMMARY: This is an intrusive plagioclase-phyric diorite

HAND SPECIMEN:
This is a brownish andesitic shallow intrusive with common phenocrysts

of strongly altered plagioclase and some chloritized mafic phenocrysts. Pale
yellow epidote surrounds many altered phenocrysts.

THIN SECTION:
This is a holocrystalline dacitic or andesitic rock composed of around 5­

7 modal% of strongly altered albitized plagioclase phenocrysts that are
mainly 1-2mm long blocky prisms with strong sericite alteration and also
abundant pale green chlorite and occasional epidote inclusions. Far less
abundant were euhedraJ mafic phenocrysts, mainly around 1 - 1.5mm long that
are totally altered to greenish yellow chlorite. These often contain well-
formed _but leucoxenitized former FeTi oxide microphenocrysts.

The groundmass of this rock was clearly holocrystalline and made up of
dominantly blocky to tabular prisms of albitized plagioclase intergrown with
anhedral albite and small altered FeTi oxide grains and chlorite after small
prismatic mafics. Small clots of secondary quartz are quite common in the
groundmass, and chlorite and granular patches of epidote overprint areas of
groundmass; the epidote is commonly intergrown with patchy hematite.

This rock was an intrusive diorite, and is rather similar to 114003.
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SAMPLE NUMBER: Deloraine 105677

SUMMARY: This was a conglomerate derived largely from pelitic
Precambrian metamorphics (quartzites); it suffered strong
tourmaline-quartz alteration during granulation and
recrystallization of the matrix; whether this unusual alteration is
associated with the adjacent Cambrian diorite, or witll a hidden
Devonian granitoid, remains unanswered.

HAND SPECIMEN:
This is a conglomerate containing clasts of quartzite and other fine­

grained siliceous rocks to at least 1em long, and abundant interstitial black
chlorite.

THIN SECTION:
This sample in thin section shows a typical conglomeratic fabric, being

composed mainly of large (to 1em across) subrounded clasts of foliated
micaceous quartzite that show 1200 triple junctions between adjacent quartz
grains, and are clearly Precambrian derived. Strained quartz and subordinate
aligned plates of muscovite make up the clasts, which were originally
quartzose muddy sandstones. Discrete large grains of fractured and strained
reef(?) quartz are also present, as well as a few clasts of fine-grained
silicified shales or siltstones. A single clast of quartz-phyric formerly
glassy felsic lava is present, in which the groundmass has totally devitrified
to very fine-grained quartz- feldspar mosaics. Margins of all clasts have
undergone some pressure solution and possibly granulation, and subgrain
recrystallized, almost chalcedonic quartz forms rims many clasts.

The matrix between the clasts in this rock is rather spectacular, being
composed of dense felted masses and rosettes of strongly pleochroic
tourmaline showing mid-olive green to colourless pleochroism. It is
intimately intergrown with silica cement, and has clearly crystallized from
fluids that soaked the matrix of this rock, possibly during granulation
deformation of the rock. The intense tourmaline-quartz alteration would
almost certainly be related to Devonian granite hydrothermal systems
according· to conventional wisdom, although the location of this sample at the
margin of a relatively coarse-grained dioritic intrusion of undoubted
Cambrian age might suggest that such an implication is premature, and that
tourmaline alteration could also be associated with Cambrian granitoid
magmatism in W Tasmania.
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SAMPLE NUMBER: Deloraine 105680

SUMMARY: This is a skarn-like rock composed of bands of green
amphibole, chlorite, magnetite and hematite, quartz and Kspar; it
was produced by strong hydrothermal alteration of a very deformed
volcanogenic sandstone in a fault or shear zone, and may be related
to a granite hydrothermal system.

HAND SPECIMEN:
This is an intensely altered banded dark green metavolcanic rock with

irregular bands of hematite and/or magnetite crossing the sample.

THIN SECTION:
This is an exceptionally complex rock texturally and mineralogically.

Only in one or two places in the section is there evidence preserved alluding
to the nature of the protolith. I am almost positive that this rock was a
fairly coarse-grained volcanogenic sandstone or lithic tUff, or else a very
polymictic lava breccia. The few relic areas of least-altered rock are quite
different albite-phyric felsic lava. However, quite common broken and
sericitized discrete detrital grains (phenocrysts) of albite suggest that this
was a volcanogenic sediment rather than a lava breccia.

The rock has been intensely altered, and the primary texture obliterated
by a banded, heterogeneous alteration assemblage most reminiscent of low­
temperature skarn. Subparallel bands mainly less than 5mm wide, of bright
green chlorite, yellow-red oxychlorite, deeper green actinolite or actinolitic
hornblende, sericitized albite and bands of intergrown magnetite, hematite
and quartz, and magnetite and Kspar dominate the rock. Quite well­
crystallized sphene occurs in both actinolite and chlorite. Magnetite(?) and
more bladed hematite are the most coarse-grained minerals in the rock and
occur intergrown with quartz and Kspar in bands and patches. Remarkably
convoluted and very narrow veinlets of albite and quartz broadly parallel the
mesoscopic banding, but occasionally transect it, and suggest that
recrystallization of this rock occurred in a very plastic and highly deformed
state. My summation is that this rock was a volcanogenic sandstone in a fault
or shear zone that was subsequently permeated by high-temperature (relative
to the usual prehnite-pumpellyite facies assemblages) solutions which soaked
through the strongly deformed rock producing skarn-like waves and bands of
minerals atypical of the regional metamorphism affecting this region, and
possibly related to a granite hydrothermal system.
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SAMPLE NUMBER: Deloraine105683

SUMMARY: This is a relatively coarse-grained slowly-cooled
dioritic intrusive similar to 105665.

HAND SPECIMEN:
This is a dark green holocrystalline andesite or diorite dominated by 1­

2mm long pale green altered plagioclase phenocrysts.

THIN SECTION:
This rock is a texturally and mineralogically very well-preserved

dioritic intrusive dominated by abundant and large plagioclase phenocrysts
and subordinate augite phenocrysts in a relatively coarse-grained groundmass
of interlocking a/bite and augite. The plagioclase phenocrysts have been.
a/bitized and are mainly quite large 1-4mm-long tabular prisms with ragged
grain margins that are intergrown with the groundmass; they commonly
include very long narrow crystals of apatite. These are slightly to intensely
sericite-altered. Fresh, clear augite phenocrysts make up about 3-5 modal%
of this rock, and occur as intergrown crystais with small albite inclusions.

The groundmass of this sample is quite coarse-grained (o.2-0.5mm long
crystals) and composed of anhedral to tabular plates of albite intergrown
with stubby but well-formed augite crystals, anhedral to interstitial olive.-,
to clear pleochroic hornblende and euhedral equidimensional prisms of FeTi
oxides. Overprinting areas of groundmass is a complex assemblage of
secondary minerals, including abundant pale green chlorite, bright blue-green
pumpellyite and very minor calcite and epidote. Colourless prehnite occurs as
fans and patches in chlorite, but is not common. The metamorphic ass6r:1blage
is typical of the prehnite-pumpellyite facies of burial metamorphism of
mafic and andesitic compositions.

This sample is quite clearly an intrusive and slowly-cooled diorite;
mineralogically, it is quite reasonable to argue that it could be a stower­
cooled variant of the same magma that crystallized to form 114019 (and
probably 020), and it is obviously similar to diorite 105665.
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SAMPLE NUMBER: Deloraine A105690

SUMMARY: This rock was originally a plagioclase-phyric dacitic
lava that has suffered intense recrystallization with development
of dominant quartz-sericite-tourmaline alteration assemblages.
This may be related to a Devonian granite alteration system.

HAND SPECIMEN:
This is a speckled holocrystalline diorite(?) with several large blebs of

black chlorite and tourmaline. and abundant smaller spots of paler chlorite(?)
in a pinkish groundmass.

THIN SECTION:
This sample is extensively altered and recrystallized. to the extent that

few clues as to the identity of the original rock remain. In the least altered
areas of this section, large ghost plagioclase phenocrysts are still evident
although totally replaced by sheaves of sericite; relic compositional zoning is
still preserved, as reflected in growth orientations and intensities of sericite
alteration. Most of these phenocrysts reach at least 2mm across and are
well-formed prisms. In most of the rock the former plagioclase phenocrysts
have been replaced by coarse-grained sericite, but in addition have suffered
so much overgrowth of sericite that crystal outlines are not very evident, and
now resemble semi-rounded blebs of sericite. The groundmass in this least­
altered section of rock is clearly a fine-grained, possibly devitrified glassy
material, rUling out that the rock is holocrystal1ine, as was judged from hand
specimen examination. Throughout most of this sample, the groundmass has
extensively recrystallized to relatively coarse-grained sugary quartz
aggregates that show intimately sutured grain boundaries and exceptionally
variable grainsize over short distances. Sericite is intergrown with the
quartz, and is rather dusty cream-pink coloured, probably producing the pink
matrix colour in the hand specimen. Sericite most commonly occurs as
rosettes which show a sudden compositional change to very acicular needles
of pale blue-green tourmaline on the outer margins of the rosettes, where the
rosettes are intergrown with quartz. Several large patches (to 5mm across)
composed of intergrown sheaves of tourmaline with distinctive blue • olive
clear pleochroism are present, and tiny tourmaline needles are common in
secondary quartz.

This sample was probably originally a plagioclase-phyric dacitic lava. It
has suffered intense recrystallization dominated by silica-sericite ­
tourmaline replacement of the devitrified glassy groundmass. Tourmaline
alteration in my experience is associated with granite-related Devonian
alteration in W Tasmania, and is not associated with the Cambrian
hydrothermal systems responsible for the major VMS deposits.



SAMPLE NUMBER: Deloraine 105694

358101

This sample is a plutonic mafic diorite with augite
actinolite; it is definitely derived from the same
114665 from which it shows only trivial petrographic

SUMMARY:
replaced by
intrusion as
differences.

HAND SPECIMEN:
This is a speckled holocrystalline medium-coarse grained dioritic

intrusive rock with strongly altered pale green feldspars and chloritized
mafics in a brick red groundmass.

THIN SECTION:
This sample is a leucogabbro or mafic diorite almost identical to sample

114665. It was originally composed of quite large well-formed plagioclase
(to 5mm across) and augite (1-4mm) crystals with abundant interstitial
myrmekitic intergrowths and primary interstitial quartz. The main
differences from 114665 are that:

2: epidote is a common alteration phase in this sample, but rare or absent in
665; this reflects the release of Ca from augite as it breaks down in this
sample, and is relocated in epidote;

1: this sample has totally actinolite-altered augite, unlike the commonly
fresh augite in 11465;

3: this sample has quite reddish-stained sericite in the myrmekite in the
interstitial areas, and may indicate former Kspar rather than albite;

4: this rock certainly has more interstitial quartz and quartz-rich myrmekite
than 665, sending it off more towards diorite than gabbro. It is however,
unambiguously derived from the same body as 665, given your map and my
petrographic description.
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SAMPLE NUMBER: Deloraine 114003

SUMMARY: This is a plagioclase-phyric shallow-intrusive acid
andesite or possibly dacite, unlikely to be related to the more
mafic and clearly intrusive 105665 from nearby in this mapped
intrusive unit.

HAND SPECIMEN:
This is a brown plagioclase-porphyritic felsic lava or fine-grained

shallow intrusive rock.

THIN SECTION:
This is a plagioclase-phyric andesitic to dacitic rock composed of around

10·15 modal% of quite large (to 3mm long) albitized plagioclase phenocrysts
that are mainly tabular prisms containing abundant granular epidote
inclusions. The plagioclase phenocrysts occur as commonly in mUlti-crystal
clots as individually. A few tiny chloritized mafic phenocrysts may have been
augite, but constituted less than a fraction of one modal% of the rock.

The groundmass of this sample has a texture that is rather difficult to
diagnose as to whether it is intrusive or extrusive. It is made up of anhedral
plates of albite intergrown with less abundant well-formed laths, and
common long narrow laths of chloritized augite or hornblende, and relatively
large FeTi oxide microphenocrysts. My feeling is that this is a shallow
intrusive rock, as the groundmass might have been expected to have a
significant glass (albeit devitrified) if it were extrusive. The abundant
epidote in this rock suggests to me that the rock was andesitic (ie plenty of
Cal. It differs strongly, however, from 105665 from nearby in the same
intrusion, in being more felsic, and much finer-grained. I would be surprised
if these rocks were from the same intrusive body, unless it was quite
strongly fractionated internally.
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SAMPLE NUMBER: Deloraine 114004

SUMMARY: This is a fairly coarse, dominantly volcaniclastic
sandstone derived largely from felsic and intermediate volcanics,
but including a clear Precambrian-derived component in the form o·
quartz-mica schists.

HAND SPECIMEN:
This is a mid-grey rather crystalline rock composed of abundant

feldspar, fresh mafic phenocrysts and minor quartz.

THIN SECTION:
This sample is seen in thin section to be a totally framework supported,

well-sorted, volcanogenic coarse sandstone containing virtually no matrix
between O.5-2mm long detrital grains of feldspar, quartz and mafics. By far
the dominant detrital component is albitized plagioclase, that occurs as
blocky sericitized phenocrysts with minimal rounding. Quartz grains are
common, and are clearly derived from felsic volcanics or pyroclastics, as they
often preserve a phenocryst face and have even extinction. They make up
around 8-12 modal% of this sandstone. Two types of mafic grains are present.
Twinned augite phenocrysts, probably from andesitic volcanics judging by the
size and shape, are replaced by pale green fibrous actinolite and chlorite, but
twin planes are commonly preserved. Far more common are phenocryst
fragments of olive - pale brown • clear pleochroic hornblende, that again
probably derive from andesitic lavas or shallow intrusives. Several lithic
clasts composed of quartz-muscovite schist and quartz-biotite schist
contrast with the dominant volcanic-derived detritus making up this sample,
and are clearly of Precambrian derivation.

This rock has virtually no matrix, and framework grains abut and intrude
each other indicating strong pressure solution occurred during lithification of
this sample. Actinolite and chlorite, the latter in some quite large patches,
occurs along grain boundaries, and indicate a low greenschist facies of
metamorphism.



358104
olILt;

SAMPLE NUMBER: Deloraine 114005

SUMMARY: This sample was a feldspar+quartz+augite-phyric
dacitic to rhyodacitic lava with a glassy groundmass that has
devitrified.

HAND SPECIMEN:
This is a brown felsic lava with phenocrysts of altered feldspar and

quartz,

THIN SECTION:
This sample was clearly a glassy felsic lava with phenocrysts of

albitized plagioclase, quartz, altered augite and leucoxenitized FeTi oxides.
Former plagioclase phenocrysts, up to several mm long, are mainly well­
formed tabular prisms with a sprinkling of sericite and chlorite. They make
up around 5 modal% of this lava. Quartz phenocrysts are much less modally
abundant, and are mainly rather rounded phenocrysts, some up to 3mm across.
Former small augite phenocrysts make up around 1-2 modal% of this sample
and are totally altered to yellow-green chlorite. Small microphenocrysts of
FeTi oxide are not uncommon, and are altered to leucoxenitic material.
Several quite large zircon microphenocrysts are present, as well as common
small zircons.

The groundmass of this rock was originally glassy. It has devitrifled to
a mosaic intergrowth of quartz and albite, and fine-grained chlorite is
sprinkled throughout the groundmass, occasionally occurring in dense clumps.
Meandering veinlets of quartz, showing internal strain lamellae, cut the rock,
but are always less than 2mm wide.

This dacitic lava is identical to 114008 and 9, and from the map is
certainly part of the same lithostratigraphic unit.
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SAMPLE NUMBER: Deloraine 114006

SUMMARY: This rock is a plagioclase+augite+quartz porphyritic
intrusive dacite with strong similarities to the Bond Range
'po rphyry'.

The groundmass of this rock was undoubtedly holocrystalline and glass­
free. It is composed of interlocking laths of albitized plagioclase and
subordinate anhedral quartz, with small chloritized augite crystals and tiny
leucoxenitized FeTi oxide grains scattered liberally throughout the
groundmass. This rock is probably dacitic in composition, and is clearly
intrusive. It shows strong similarities to the Bond Range 'porphyry' and is
probably from a similar intrusive sheet. It could equally as well be an
intrusive analogue of lava 114009.

brown feldspar+mafic+quartz-phyric massive
HAND SPECIMEN:

This is a well-preserved
dacitic lava.

THIN SECTION:
This sample is a beautifully preserved rhyolitic to dacitic rock composed

of around 5-8 modal% of plagioclase phenocrysts and a few modal% of each of
quartz and chloritized mafics. The plagioclase phenocrysts are entirely
albitized blocky to tabular prisms, up to 4mm across, and many are partially
to totally replaced by fine-grained sericite. Quartz phenocrysts are anhedra
and quite rounded and reacted. Former mafic phenocrysts were always less
than 1mm long,and have shapes indicative of augite precursors. They have
been replaced by strongly pleochroic green chlorite and possibly minor fibrous
actinolite. Equigranular microphenocrysts of altered FeTi oxide are not
uncommon, but less modally abundant than the altered mafic phenocrysts.



SUMMARY: This is a plagioclase+quartz+augite+hornblende_phyric
dacitic lava very similar to 114008 and 9.

HAND SPECIMEN:
This is a dark grey-green porphyritic felsic lava with phenocrysts of

altered feldspar, quartz and altered mafics.

This is a dacitic lava that is essentially identical to the others
described herein, although it contains slightly more apatite and hornblende
than samples such as 114008 and 9. This may mean that it is slightly less
evolved ..
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Deloraine 114007SAMPLE NUMBER:

THIN SECTION:
This is a very well-preserved formerly glassy lava, broadly similar to

114008,9 and 5. It is composed of around 15 modal% of albitized plagioclase
phenocrysts that are slightly sericite-altered, generally blocky crystals, up
to 4mm across. These sometimes occur in multi-crystal clots; all are
slightly rounded at the crystal margins. Quartz phenocrysts, mainly 1·2mm
across, are also rounded and reacted, and all are fractured internally; they
make up less than 5 modal% of this rock. Former mafic phenocrysts are of
two sorts. The first is entirely replaced by calcite and subordinate chlorite,
and could have been either augite or less likely perhaps, fayalitic olivine.
These are small «1 mm long) prisms that make up less than 2 modal% of the
rock. More abundant, perhaps making up around 4-6 modal% of this sample,
are former mafic phenocrysts composed of strongly pleochroic green-clear­
pale brown primary hornblende with intergrown chlorite and golden granular
epidote. Leucoxenitized former FeTi oxide microphenocrysts are common,.,
frequently intergrown with former augite. Small zircons are notable, and a
difference of this rock from the other felsic lavas described herein is the
presence of quite common apatite microphenocrysts.

The groundmass of this sample was originally glassy. It has devitrified
to a very fine-grained intergrowth of quartz and feldspar that shows a
mottled, 'snakeskin' texture defining a weak flow banding clearly not apparent
in the hand specimen.
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SAMPLE NUMBER: Deloraine 114008

SUMMARY: This sample was a plagioclase+augite+quartz-phyric
dacitic lava, identical to 114009 except that this sample has a
more silica-chlorite-altered formerly glassy groundmass.

HAND SPECIMEN:
This is a grey-green feldspar-phyric felsic lava with a more chloritic

groundmass than some of the other felsic lavas examined in this group (eg
" 4009).

THIN SECTION:
This was originally a plagioclase+augite+quartz-phyric dacitic lava. It

consists of around 10 modal% of quite large blocky (1-4mm) prismatic
phenocrysts of albitized plagioclase that often have chloritized melt
inclusion trains and sericite speckling. Chloritized augite phenocrysts are
mainly less than1 mm long, well-formed and make up only bout 1 modal% of
this rock. Totally leucoxenitized small FeTi oxide microphenocrysts often
occur adhering to augite phenocrysts. Quartz phenocrysts, also only 1-2
modal% of this lava, are rounded and reacted and occasionally contain small
chloritized melt inclusions. This sample contains a notable abundance of
well-formed prismatic zircon microphenocrysts, and would be useful for ion­
probe dating when the opportunity becomes available.

The groundmass texture varies significantly across the slide, although
always interpretable as derived from glass. It is mainly a patchy quartz­
albite mosaic after devitrified glass, but varies in grainsize, and has an
appearance suggesting to me some recrystallization or mild silicification. . It
is riddled with fine-grained chlorite, responsible for the grey-green colour of
the hand specimen.

This sample is derived from essentially the same unit as 114009, and
differs only in the different style of alteration of the formerly glassy
groundmass.
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SAMPLE NUMBER: Deloraine 114009

SUMMARY: The rock is a well-preserved plagioclase+augite
+quartz+FeTi oxide-phyric, originally glassy dacitic lava.

HAND SPECIMEN:
This is a dark brown very well-preserved felsic lava with common

phenocrysts of feldspar and chloritized malies.

THIN SECTION:
This is a texturally very well-preserved plagioclase+quartz+augite ­

phyric dacitic to andesitic lava with a formerly glassy groundmass. It
consists of around 5-8 modal% of a/bitized plagioclase phenocrysts, Some of
which reach 4mm long. Most are well-formed prisms with trains of
chloritized melt inclusions. Quartz phenocrysts are smaller, much less
abundant and often broken and/or highly reacted and resorbed. Former small
mafic phenocrysts make up about 2-4 moda/% of this rock. They are now
replaced by chlorite, and are rarely longer than 0.5mm. Crystal shapes
suggest augite precursors, although two crystals have shapes and appearances
very suggestive of former biotite crystals. Leucoxene-altered FeTi oxide
microphenocrysts are not uncommon, and often occur attached to small
chloritized augite phenocrysts. Zircon grains (<<0.1 mm long) are also quite
common through the rock, usually in close association with the former FeTi
oxide grains. Small cognate gabbroic inclusions composed of closely
intergrown albite, chloritized augite and FeTi oxides are also present.

The groundmass of this sample was undoubtedly glassy. However, it has
devitirified to a typical fine mosaic snowflake texture composed of
intergrown quartz and albite, with a weak and discontinuous mesh of pale
green chlorite pervading the groundmass.

The sample was clearly a plagioclase+augite+quartz+FeTi oxide-phyric
dacitic lava, with minimal hydrothermal alteration and a weak burial
metamorphic assemblage probably in the low prehnite-pumpellyite facies.
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SAMPLE NUMBER: Deloraine 114010
SUMMARY: This was a plagioclase+sparsely augite+quartz-phyric
dacitic lava with a totally glassy groundmass that has devitrified
a quartz-albite mosaic intergrowth. It is essentially identical to
114008 and 114009.
HAND SPECIMEN:

This is a green-g~ey formerly glassy sparsely plagioclase-phyric felsic
lava with a mottled streaky appearance on cut surfaces, typical of devitrifiec
highly glassy felsic lavas.
THIN SECTION:

This sample is a beautifully preserved sparsely plagioclase+quartz+ augi
-phyric dacitic lava in which the formerly entirely glassy groundmass has
devitrified to an even-textured. quartz-albite mosaic permeated by patchy
meshes of very fine-grained chlorite. The rock is identical to 114009 and
11<1008, and is clearly derived from the same extrusive body or bodies.

SAMPLE NUMBER: Deloraine 114011

SUMMARY: This is a greenschist facies graded volcanogenic
sandstone derived entirely from andesitic-felsic volcanic rocks,
with a large crystal component, but few lithic clasts.
HAND SPECIMEN:

This is a dark green graded volcanogenic sandstone with beds from a few
mm to more than 1cm thick, and several shaley interbeds.
THIN SECTION: ..

This is a relatively simple graded volcaniclastic sandstone, with most
framework grains being detrital phenocrystal grains of blocky albite, volcanic
quartz, and significantly, abundant Olive-green pleochroic volcanic hornblende.
Detrital quartz phenocrysts are mainly less than 1mm across and have reacted
and patchy margins grading into the matrix. Plagioclase phenocrysts are totally
sericitized. but have largely retained their phenocryst shapes, and could not hav
been transported very far. Similarly, hornblende phenocrysts, mostly less than
1mm long, and showing strong olive-brawn-clear pleochroism, could not have
been far removed from their source. Leucoxenitized FeT; oxide microphenocryst
are not uncommon in the coarser beds. No detritus derived from Precambrian
pelitic metamorphics is present in this rock. Matrix constitutes only a few
modal% of this sample, which is framework supported. Matrix is constituted by
chlorite and green actinolite, indicating a greenschist facies of metamorphism.
The discontinuous, notably graded bedding, the lack of rounding of plagioclase
and hornblende that mechanically fragment with ease, and the mineralogy of this
sample suggest that it formed as slumps from an andesite-dacite- rhyolite
volcanic edifice. The abundant hornblende is interesting and invites comparison
with hornblende+ plagioclase-phyric andesites that are common intruding
Central Volcanic Complex sequences in the Crown Hill - Boulder Hill area. The
greenschist facies of metamorphism is also notable.
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SAMPLE NUMBER: Deloraine 114012
SUMMARY: This is a fine-grained immature volcanogenic sandstone
composed dominantly of felsic ash that has devitrifed to quartz­
albite±chlorite.
HAND SPECIMEN:

This sample is a pale olive green mottled fine volcanogenic sandstone.
THIN SECTION:

This sample is clearly a fine- to medium-grained volcanogenic sandstone
The few modal% of detrital grain large enough to identify are angular albitize
plagioclase derived from felsic volcanics. The remainder of this rock is
composed of devitrified fine-grained glassy ash in which relic curved shard
shapes are abundant. The glassy ash has devitrified to quartz, albite and
yellowish chlorite. This sample was presumably erupted submarine, being
enclosed as its source unit is (from the map) in sediments. Therefore, it wou
be unlikely that the fine glassy ash from which this rock was largely
constituted could have been deposited without reworking to some degree.
think, therefore, that it is best classified as a very immature tuffaceous fine
sandstone, rather than a vitric crystal tuff. The presence of a number of quite
large detrital sericite grains, possibly derived from the Precambrian pelitic
metamorphics, supports this interpretation.

SAMPLE NUMBER: Deloraine 114013
SUMMARY: This is a volcanogenic sandstone derived entirely from a
glassy, quartz and feldspar-phyric felsic volcanics and pyroclastic~

HAND SPECIMEN:
This is a green-grey volcanogenic sandstone;maximum grainsize - 1mm.

THIN SECTION:
This is an immature, poorly-sorted volcanogenic sandstone, not nearly

framework supported, composed of subequaJ proportions of detrital volcanic
quartz and albite grains, often with one or more crystal faces preserved. Thes
each make up around 7·10 modal% of the rock and average around O.2-0.5mm
diameter. Quartz phenocrysts also occur in felsic volcanic lithic clasts,
usually less than 1mm across. Such porphyritic rhyolitic felsic clasts make Uf
only about 2-4 modal% of the rock. Far more common as lithic clasts are
devitrified aphyric pumice fragments that have in some instances, banded
textures that appear ignimbritic. All formerly glassy fragments have
devitrified to variably textured quartz-albitetchlorite fine-grained mosaics,
the margins of which cannot be discerned from similar material in the matrix
produced from devitrification of glassy ash. Chlorite patches and spots are no
uncommon throughout the matrix, and in some cases probably represent alteree
mafic phenocrysts.

This sample was derived entirely from felsic glassy volcanics, and
contained a high proportion of juvenile glassy ash; no Precambrian-derived
detritus is noticeable in this rock.



SAMPLE NUMBER: Deloraine 114014

SUMMARY: This is a juvenile coarse, poorly-sorted sandstone
composed of crystal and lithic detritus derived from felsic volcanic~

set in a silty formerly glassy ash matrix that has devitrified and
recrystallized as quartz and albite.

HAND SPECIMEN:
This is a reddish very poorly sorted volcanogenic coarse sandstone to

conglomerate with some clasts of formerly glassy felsic lava up to several em
long.
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THIN SECTION:
This is an exceptionally poorly sorted volcanogenic sandstone composed c

detrital quartz and feldspar grains, and common clasts of felsic volcanic - rocks.
set in a matrix composed of abundant recrystallized ash and lesser comminuted
detrital quartz and feldspar. Few of the former quartz or feldspar phenocrysts
were larger than 2mm across. Feldspar is pinkish albitized plagioclase with
slight to intense sericite speckling. Quartz phenocryst fragments are often qUitE
angular and show marginal reaction with the groundmass that has clearly
occurred during devitrification-recrystallization of the glassy matrix. Lithic
clasts were almost all formerly glassy felsic lavas, some of which show good
perlitic cracks and their own small albite phenocrysts. The largest clast is .
volcanogenic fine sandstone in which detrital muscovite probably from a pelitic
metamorphic source is not uncommon.

The matrix of this sample was probably juvenile ash-dominated silt with
a component of finely broken-up detrital feldspar and quartz. The matrix
probably makes up around 30-40 modal% of this sample, and is recrystallized as
quartz-albite ragged mosaics showing variable grainsize and texture over the
slide. The matrix is overprinted in places by streaky green chlorite, or pools anc
patches of calcite. This rock is obviously derived from a local felsic volcanic
source, and has a large formerly glassy ash component.
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SAMPLE NUMBER: 114015

SUMMARY: This sample is a very juvenile tuffaceous siltstone
originally composed of vitric shards and broken crystal fragments of
quartz and albite, but with a minor component of detrital muscovite
and zircon from pelitic metamorphics.
HAND SPECIMEN:

This is a massive dark green fine-grained volcanogenic' siltstone or tuff.
THIN SECTION:

This is a fine-grained tuffaceous rock which is difficult to diagnose as a
primary pyroclastic (vitric crystal tuff) or a slightly reworked tuffaceous
sediment. The main identifiable framework grains are very angular small albite
and volcanic quartz fragments, mainly less than 0.3mm long. In total, these makE­
up around 5 modal% of this rock. Other grains able to be identified were
relatively small often abraded (ie slightly rounded) zircon crystals, and a few
strongly altered former FeTi oxide grains, and five or six detrital muscovite
grains. These detrital(?) grains show no preferred concentration in layers, beinG
scattered randomly throughout the rock.

The groundmass of this sample shows a distinctive texture indicative of
its haVing originally been dominated by glassy ash. Abundant ghosts of former
glassy shards are noticeable, being defined by concentrations of chlorite ~nd

secondary quartz and albite derived from devitrification of glass. Chlorite is
quite abundant in the groundmass of this sample.

There is no doubt that this rock was composed probably more than 99% of
glass and crystal fragments from felsic volcanic activity. However, the rare' but
significant presence of detrital muscovite and reworked zircons suggests to me
that a small component derived from Precambrian pelitic metamorphics is
intermixed in the glassy ash, and therefore the sample is better termed a felsic
tuffaceous siltstone than a vitric crystal tuff.
SAMPLE NUMBER: Deloraine 114016

SUMMARY: This is a beautiful volcanogenic sandstone dominated by
detrital volcanic albite and quartz w~th a silty ash matrix in which
shard shapes are perfectly preserved.
HAND SPECIMEN:

This is a fineiy speckled medium-fine-grained volcanogenic sandstone
with abundant detrital altered feldspar but indistinct bedding.
THIN SECTION:

This is a magnificent volcanogenic medium-grained and poorly sorted
sandstone dominated by detrital crystals of dusty blocky albite, and only slightly
less abundant volcanic quartz in a matrix dominated by silt-sized once-glassy
ash containing abundant beautifully preserved glass shard shapes, despite
devitrification to quartz and albite. Detrital albite grains have preserved broad
phenocryst outlines, but are slightly rounded and have clearly been transported
some distance. Quartz grains, however, are still angular, with phenocryst faces
preserved. Totally altered equigranular former FeTi oxide phenocrysts are quite



common, but few convincing former mafic silicate phenocrysts were noted. Oni
two or three lithic clasts are present, all being devitrified formerly glassy
felsic lava. Matrix makes up about 15-20 modal% of this rock, and was clearly co
silt-sized ash with minimal epiclastic (ie. reworked from existing volcanics)
component. The rock is clearly derived entirely from a felsic volcanic source.
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SAMPLE NUMBER: Deloraine 114017

SUMMARY: This is a distinctive sparsely plagioclase-phyric
tholeiitic metabasalt identical ta typical Matton Spilite,
correlated with the Crimson Creek Formations basalts of the
Dundas and Smithton Troughs. It has a low greenschist facies
metamorphic assemblage.

HAND SPECIMEN:
This is a massive dark green very fine-grained sparsely plagioclase­

phyric metabasaltic lava.

THIN SECTION:
This rock is a very sparsely plagioclase-phyric metabasalt with <1

modal% of plagioclase phenocrysts that are totally sericitized and rarery
reach 1mm long set in a very uniform-textured groundmass composed of an
intergranular to subophitic intergrowth of actinolitized augite and albitized
plagioclase, with brown devitrified glassy mesostasis and tiny leucoxene­
altered FeTi oxide granules throughout. Groundmass plagioclase laths are also
largely altered to sericite, and narrow veinlets of sericite and chlorite cut
the rock. Chlorite is notably sparse in the groundmass, in which pale green
actinolite is the dominant mineral, after augite plates. A low greenschist
facies assemblage (actinolite-albite-sericite-chlorite) is indicated.

This sample is a distinctive metabasalt, very different from any basalts
that have seen from the Mount Read Volcanics. However, it shows striking
similarities in texture and mineralogy to typical Crimson Creek Formation­
correlated "Matton Spilites' from the Dial Range Trough. These are tholeiitic
rift tholeiites and belong to the passive margin sequence onto which the
ophiolites and Mount Read Volcanics were emplaced and erupted tens of
millions of years after eruption of the rift tholeiites (see Crawford and Berry
1991) .
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SAMPLE NUMBER: Deloraine 114018

SUMMARY: This is a poorly sorted volcanogenic sandstone with
abundant detritus derived from the mafic-ultramafic complexes
(ophiolites) of W Tasmania, as well as abundant andesitic and more
felsic rock fragments typically Mount Read Volcanics in nature. It
presumably correlates with, or post-dates the Animal Creek
Greywacke of further west.

HAND SPECIMEN:
This is a massive dark green volcaniclastic sandstone containing clasts

of very fine-grained volcanic rock to around O.7cm long in a dense sandy to
silty matrix. .

THIN SECTION:
This is a poorly-sorted immature volcanogenic sandstone composed of

diverse angular to subrounded fragments of mafic and felsic volcanics that
are framework supported, with minimal matrix. Some clasts are up to 1cm
long, although most are 0.5-2mm long. Strong pressure solution has
eliminated matrix and indented lithic clasts into one another. Clasts include:
(i) some very distinctive rocks with dominant tremoiite, both as
pseudomorphs after orthopyroxene and after glass, and no plagioclase; these
are clearly boninitic, and derived from the 'ophiolites', such as at Heazlewood
and Serpentine Hill. A few coarse-grained chlorite-tremolite-albite ..
fragments are definitely gabbroic, and are also very similar to gabbros in the
ophiolites. Large red euhedral chromites further support the presence of a
significant ophiolite-derived component in this sandstone. (2) Most other
clasts are probably andesitic, and show abundant well-formed small
prismatic plagioclase phenocrysts, mostly altered to sericitic aggregates, in
devitrified glassy groundmasses. Former augite phenocrysts are chlorite
altered and variably abundant, but always less modally abundant that
plagioclase. Blocky albitized plagioclase: phenocrysts, some up to 2mm across
occur as discrete detrital grains, mainly strongly sericite altered. These are
almost certainly dei"ived from felsic volcanics or tuffs.

This volcanogenic sandstone is interesting in that it contains abundant
material sourced from the ophiolites (mafic-ultramafic complexes), as well
as material derived in large part from the andesitic and more felsic typical
Mount Read Volcanics. It lacks any component from Precambrian sources, and
in this respect differs strongly from typical Animal Creek Greywacke.
However, as the Animal Creek Greywacke appears to be the first appearance
of detrital chromite from the ophiolites in the Cambrian sedimentary section
of W Tasmania, this Deloraine sandstone is presumably equivalent or younger
than the Animal Creek Greywacke.
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SAMPLE NUMBER: Quamby Brook 114019

SUMMARY: This is a formerly plagioclase+augite+hornblende _
phyric andesitic shallow intrusive rock, reasonably interpreted
from the same body as 114020 (from your map).

HAND SPECIMEN:
This is a grey porphyritic andesite lava with phenocrysts of altered

plagioclase and mafics.

THIN SECTION:
This is a well-preserved plagioclase+augite-phyric andesite in which all

calcic plagioclase has been albitized, but augite is quite fresh in the majority
of cases. Plagioclase phenocrysts are tabular prisms mainly less than 2mm
long that are lightly sericite-speckled, and make up around 10-12 modal% of
this rock. Augite phenocrysts are colourless elongate to equidimensional
prisms that are mainly fresh, but spots and veinlets of chlorite sometimes
replace it especially on grain margins. A few primary hornblende phenocrysts
replaced entirely or almost entirely by chlorite are· obvious by their strong
brown - pale green - clear pleochroic scheme, and the chlorite replacing
primary hornblende contains common acicular colourless to pale green
actinolite. These make up less than one modal% of this rock, but are
significant in that hornblende andesites are more typical of intrusive rocks in
the Central Volcanic Complex than within the lava pile itself (although thi!? is
a generalization). Unlike the more felsic lavas described in this report, the
former FeTi oxides in this rock were small and evenly dispersed through the
groundmass; they are totally altered to messy leucoxene.

The groundmass of this sample was almost certainly holocrystalline, and
composed dominantly of interlocking small plates of albite with some
interstitial quartz, and subordinate tiny altered augite and FeTi oxide grains.
Epidote occurs as narrow meandering veinletsand dirty yellow almost
amorphous patches overprinting areas of groundmass. The metamorphic
assemblage in this sample is epidote-chlorite-actinolite- albite, typical of
the greenschist facies of regional metamorphiSIlJ. This is clearly an andesitic
rock, although the groundmass texture is more likely to reflect a shallow
intrusive origin than a lava. It is quite similar to 114020, although no relics·
of primary hornblende were seen in that rock; it is quite reasonable to argue
that petrographically, samples 114019 and 020 are from a shallow intrusive
andesite body, as marked on the map.
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APPENDIX II

Panned Concentrates

BLEG Gold SamDles

sediments and most
However, there was
for separation by
insuffiCient -80~

ie: A11410 1... BLEG. 114201 ... -80~, 114301 ... panned concentrate.

The sample numbers of the three
types of samples from each site were synchronised so that the
final two digits were Similar. The third last digit (hundreds)
of the sample number identifies the sample type; 100 series for
BLEG, ZOO series for -80~ and 300 series for panned concentrates

Stream sediment Sample Numbers

-80~ Samples
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Strea~ sedi~ent sa~pling procedures.

Samples conSisted of one medium dish
full (-Z-3kgl of -2mm sediment collected from best available
trap Sites, panned down to a concentrate of about 15-30g, giving
a concentration factor of around 100 to ZOO.
The concentrates were analysed, without further preparation. by
ANALABS for gold by method 309 (fusion/AAS).

These conSisted of about 0.6kg of unprocessed
finest available mud/silt/sand/gravel from active stream
sediment. Laboratory preparation conSisted of drying and
screening to obtain a -80~ fraction whiCh was then analysed by
AAS (101) for eu Pb Zn Ag Bi Mn and KRF (401) for Ba and As by
ANALABS of Burnie, TAS.
Again, It was often difficult to obtain fine
samples were dominantly of gravel and sand.
apparently suffiCient fine material present,
dry screening, and only in a Single case was
fraction obtained to run an KRF analySiS.

These were collected from active stream
sediments and consisted of about 2kg of -40~ material screened
wet in the field. Many of the streams have fairly high
gradients and ephemerally high flows so that it was generally
diffcult to obtaln flne sediment and reqUired the screenlng of
of about 10 to 30kg of -2mm material Which took an average of
about 1.5 hours per sample.
Although potential heavy mineral trap sites were aVOided where
possible. in many cases the nature of the smaller streams was
such that flne gravelly or sandy material was present only in
small traps between boulders etc. It was eVident that the
energetiC wet screenlng process resulted in the loss of a
substantlal proportion of fine materlal in suspension so that
the resultant samples often were largely of relatively clean
fine sand and silt wlth little clayey material.
The samples were analysed for gold by the BLEG method by Rapley
Wilkinson Laboratories of Perth, W.A.
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Panned Concent~ates

ie: A11410 1. .. BLEG, 114Z0 1. .. -80~, 114301. .. panned concent~ate.

-80~ Samples

St~eam sediment Sample Numbe~s

358119

sediments and most
Howeve~, the~e was
fo~ sepa~ation by
insuffiCient -80~

APPENDIX II

(

BLEG Gold Samples

Samples consisted of one medium diSh
full (-Z-3kgl of -2mm sediment collected f~om best available
t~ap Sites, panned down to a concent~ate of about 15-30g, giVing
a concent~ation facto~ of a~ound 100 to ZOO.
The concent~ates we~e analysed, without fu~the~ p~epa~ation, by
ANALABS fo~ gold by method 309 (fusion/AASl.

The sample numbe~s of the th~ee

types of samples f~om each site we~e synch~onlsed so that the
final two digits we~e simi1a~. The thi~d last digit (hund~eds)

of the sample numbe~ identifies the sample type; 100 se~ies fo~

BLEG, ZOO se~ies fo~ -80~ and 300 se~ies fo~ panned concent~ates

These consisted of about 0.6kg of unp~ocessed

finest available mUd/sllt/sand/g~avel f~om active st~eam

sediment. Labo~ato~y p~epa~ation conSisted of d~ying and
sc~eening to()btaina-80~ f~action which was then analysed by
AAS (101) forCuPbZn Ag Bi Mn and XRF (401) f o~ Ba and As by
ANALABS of But-nle, "TAS.
Again,lt,was often difficult to obtain fine
samples we~e dominantly of g~avel and sand.
appa~entlysufficientfine mate~lal p~esent,

d~y sc~eening, and only in a Single case was
f~action obtained to ~un an XRF analySiS.

St~eam sediment sampling p~ocedu~es.

These we~e collected f~om active st~eam

sediments and consisted of about 2kg of -40~ mate~ial sc~eened

wet in the field. Many of the st~eams have fai~ly high
g~adients and epheme~ally high flows so that it was gene~ally

diffcult to obtain fine sediment and ~equi~ed the sc~eening of
of about 10 to 30kg of -2mm mate~ial which took an ave~age of
about 1.5 hou~s pe~ sample.
Although potential heavy mine~al t~ap sites we~e avoided whe~e

POSSible, in many cases the natu~e of the smalle~ st~eams was
such that fine g~avelly o~ sandy mate~ial was p~esent only in
small t~aps between boulde~s etc. It was eVident that the
ene~getic wet sc~eenlng p~ocess ~esulted in the loss of a
substantial p~opo~tlon of fine mate~ial in suspension so that
the ~esultant samples often we~e la~gely of ~elatively clean
fine sand and silt With little clayey mate~lal.

The samples we~e analysed fo~ gold by the BLEG method by Rapley
Wilkinson Labo~ato~ies of Pe~th, W.A.
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Panned Concentrates

APPENDIX II

sediments and most
However, there was
for separatIon by
InsuffIcIent -80~
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Stream sediment sampling procedures.

BLEG Gold Samples
These were collected from active stream

sediments and consisted of about 2kg of -40~ material screened
wet in the field. Many of the streams have fairly high
gradients and ephemerally high flows so that it was generally
diffcult to obtain fine sediment and required the screening of
of about 10 to 30kg of -2mm material whiCh took an average of
about 1.5 hours per sample.
Although potential heavy mineral trap sites were avoided where
possible, in many cases the nature of the smaller streams was
such that fine gravelly or sandy material was present only in
small traps between boulders etc. It was eVident that the
energetic wet screening process resulted in the loss of a
substantial proportion of fine material in suspension so that
the resultant samples often were largely of relatively clean
fine sand and silt with little clayey material.
The samples were analysed for gold by the BLEG method by Rapley
WIlkinson Laboratories of Perth, W.A.

-80~ Samples
These consisted of about 0.6kg of unprocessed

finest available mud/silt/sand/gravel from actIve stream
sediment. Laboratory preparation consisted of drying and
screenIng to obtain a -80~ fraction which was then analysed by
AAS (101) for eu Pb Zn Ag Bl Mn and XRF (401) for Ba and As by
ANALABS of Burnie, TAS.
Again, it was often diffIcult to obtaIn fIne
samples were dominantly of gravel and sand.
apparently suffIcIent fIne material present,
dry screening, and only in a Single case was
fractIon obtaIned to run an XRF analysIs.

Samples consIsted of one medium dish
full (-Z-3kgl of -2mm sedIment collected from best avaIlable
trap sItes, panned down to a concentrate of about 15-30g, gIVing
a concentratIon factor of around 100 to ZOO.
The concentrates were analysed, Without further preparatIon, by
ANALABS for gold by method 309 (fuslon/AAS).

Stream sediment Sample Numbers
The sample numbers of the three

types of samples from each sIte were synchronised so that the
fInal two digIts were sImIlar. The thIrd last digIt (hundredsl
of the sample number Identifies the sample type; 100 series for
BLEG, 200 serIes for -80~ and 300 series for panned concentrates

Ie: Al14101. .. BLEG, 114201. .. -80~, 114301. .. panned concentrate.
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ANALYTICAL REPORT ON SAMPLES SUBMITTED BY / ON BEHALF OF

Attention to: W. Herrmann
Copies to:

06/02/1991
14/02/1991
46
2

Gold

Outokumpu Exploration Australia Pty Ltd.
1st Floor Burswood Crt,
141 Burswood Road,
Victoria Park WA 6100.

Issued on 14th Feb. 1991
H. Firns
Operations Manager

Client:

Report codes: I.S. = Insufficient sample
SNR = Sample not received

Date samples received:
Date results reported:
No. of samples
No. of report pages

Elements analysed

Job No: 5197/291
Client order: 001302

I
01:_ i,~
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I
I
I
I
I
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1 01. 358136

1
1

Page: 1

1 11ethod : Bleg (Au)

Order : Despatch Sheet 20237 / 1302

1 Report : 5197/291
ppb

1
Sample Number Au

A 114101 0.15
A 114102 0.12

1 A 114103 <0.01
A 114104 0.14
A 114105 <0.01

1
A 114106 0.15
A 114107 0.08
A 114108 0.38
A 114109 0.09

1 A 114110 0.06
A 114111 0.12
A 114112 <0.01 -

I A 114113 0.15
,c. ~:.~'

'f,' .,; A 114114/ <0.01
A 114115 <0.01

0:. ~. c:.....',',';/,c~-'

A 114116 <0.01 . -~ ~, -

I. A 114117 <0.01
A 114118 SNR
A 114119' 0.09

1 A 114120 <0.01
A 114121 0.28
A 114122 0.12

1 A 114123 0.16
A 114124 0.08
A 114125 0.18

1
A 114126 0.18
A 114127 0.04
A 114128 0.16
A 114129 SNR

1 A 114130 0.09
A 114131 0.28
A 114132 0.34

1
A 114133 0.08
A 114134 0.04
A 114135 0.04
A 114136 0.24

1 A 114137 0.46
A 114138 0.07
A 114139 0.23

1 A 114140 0.08

Detec~ion Limit 0.01

1
1
I 0051'15



Order : Despatch Sheet 20237

Method : Bleg (Au)
Page: 2

358137

ppb
Au

SNR
0.12
0.09

<0.01
0.23
0.34
0.12
0.16
0.23

0.01

Sample Number

Report: 5197/291

A 114141
A 114142
A 114143
A 114144
A 114145
A 114146
A 114147
A 114148
A 114149

Detect ion Limit

005116

I
I
I
I
I
I
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I
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PROSPECT 1.0.
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PROSPECT NAME I~~
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