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1. SUHHARY

A brief follow-up programme to assess the extent and VMS
prospectivity of maflc igneous rocks in the Kentish H1ill area
has found that these 1include tholeiiltic basalts similar to those
of EoCambrian trough seguences elaewhere in Tasmanla, unusual
ultramafic cumulatea of unknoun affinity and a group of basaltic
andesitic to andesitic lavas, shallow i1ntrusives and
volcaniclastic sediments. The andesitilc group appears to have
petrological similarities to Cambrian? Mt.Read type Volcanics
and may have been erupted on to a local basement of EoCambrian?
tholelites but the previocus, preliminary, 1nterpretation that
they are chemical correlates of the Que-Hellyer Volcanilcs 1s not
substantlated by additional whole rock analytical data.

On the basls of =mall areal extent, low base metal values apart
from occafsional traces of native copper and the low sulphur -
epldote dominated, veln aasoclated alteration assemblage, the
area 18 re-assessed as having an empirically louw prospectivity
for polymetallic volcanogenic masalve sulphlde deposits.
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2. INTRODUCTION

EL 16/90 covers an area of 130 sqg km betuween the Gog
Range and Golden Valley in the vicinility of Deloraine in northern
Tasmnania. It was granted to Qutokumpu Exploration Australia
PsL and PanContinental Mining Lrtd. (PanFin) 1in August 1890 and
has been explored 1n Joint venture by those companies for
volcanogenic masasive sulphide deposaits.

The first phase of the exploration programme involved a review
and compilation of the previous data, reconnalssance geological
napping and a trial stream sediment geochemical survey with a
view to developing an improved lithostratigraphic interpretation
of the Cambrian volcano-sedimentary seguence in the area and
identifying the most prospective parta. (Herrmann, 1991)

Initial reconnalssance and very limited petrographic and
geochemical studies of a small area of mafic volcanlc rocks
occurring near Kentish Hill, 1n the south eastern part of the
licence, suggested that these rocks might be chemical correlates
of the Footwall Andesites of the Que-Hellyer Volcanics.

PanFin determined that additional reconnaissance mapping,
sampling and petrographic/geochemical work should be undertaken
in order to assess the extent and VMS prospectivity of this area
of andesitic rocks.

This follow—up programme was carried out 1in April-Hay, 1991 and
involved about 5 days of fieldwork (W.Herrmann), preparation and
description of 31 petrographic thin sections (A.J.Crawford),
wholerock major/trace element analyses of 19 rock samples and
geochemical {(Cu,Pb,Zn,Au etc.) analyses of an additicnal 22 rock
chip samples.

This report presents and discusses the results of the follow-up
work on the Kentis=h H1ll area.

Due to delays 1n obtaining wholerock analyses (preliminary
results of which were recelved only on 12 July, 1881) there has
not been an opportunity for Dr. Crawford to examine the
geochemical data and the conclusiona presented here are based on
my oun inexpert assessment of the analyses. It 1s to be hoped
that Dr. Crawford will be presented with an opportunity to
interpret the analytical data along with his petrographilc work
and be able to elucidate the petrologlc affinities of the
Kentish Hill mafic rocks.

Acknowledgement

I am pleased to acknowledge a number of fruitful
discussions with Dr. Tony Crawford and thank him for his
interest in the petrology of these rocks.
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3. PREVIOUS EXPLORATION

The exploration hlstory of the EL 16/90 area uas
revieued 1n mny previous report (Herrmann, 18S91) and the relevant
aspects are briefly restated here for convenience:

At Kentish Hill, near Quamby Brook, low grade carbonates of
copper were discovered at surface in 1921. Reld (1523) reported
on the results of minor prospecting operations which indicated
that the mineralilzation occurred 1n mafic rocks ("gabbro") and
had grades of around 0.3% copper with minor gold, silver and
nickel. .

A total of aix poorly concelved, vertical diamond drill holes
were drilled (down the dip) on the prospect by the (local?)
T.W.Davies Syndicate 1n 1870-71 but the best intersection was
only weakly mineralized at 46.5m @ 0. 18% Cu.

Thils prospect was subsequently unsuccessfully explored by Union
011 and later COMALCO a= a pozaalble Cyprus type copper
oCcCurrence.

Union 01l held the area as EL 15/75 during 1975-768 and carried
out some B and C horizon =301l sampling which i1ndlcated weakly
anomalous copper, zinc and nickel.

COMALCO held the area as part of EL 17,76 and during 1978-79
carried out an exploration programme wlth the trifold objective
of discovering tin-flourite akarn, Cyprus type copper or
polymetallic volcanogenlc massive sulphide deposits.

The exploration program included regilonal geological mappilng at
1:20000 =acale and comprehensive -80# stream sediment geochemical
sampling with analyses for Cu,Pb,Zn and some Sn,W.

The geochemilcal work 1nd1cated low background levels for all
basemetals with statistically determined thresholds at S4ppm Cu,
4Zppre Pb and 94ppm Zn. A number of low order Cu anomalies uwere
aasoclated with the basic volcanics of the Kentish H1ll area.
The overall Pb maxima was B80Oppm and the Zn maxima 320ppm. None
of the "atatistical" anomalie=s were regarded asa likely to
indicate significant mineralization but three of the best
anomalies received additional follow "up.

At Kentish Hi1ll Comalco carried out gridding, geological
mapping, magnetilcs, gradilent array IP and limited C-horizon
geochemical surveys. The magnetics showed that the basalts uere
atrongly magnetic and occcurred as discontinuous lenses. IP
indicated weak resistivity lous along a bazalt/shale contact but
the lack of assoclated chargeabllity features suggested
conductive shales rather than a sulphide deposit.

The 8011 geochemical data indicated a peak of 800ppm Cu with
lower assoclated Zn, erratic Ni to S00ppm and low Pb over the
basic volcanics.

It was concluded that the prospect had "a very remote
possibillity for economic Cyprus type mineralization". Drilling
of two holes to test resistivity lows was recommended az a low
priority but was never carriled out.
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4. GEOLOGY

Figure 2 deplcts my geologlcal interpretation of the
Kentish Hill area. However, 1t must be stressed at the outset
that geological exposure in the area 13 relatively pcor and the
map 1s substantially 1nterpretatilve 1n respect to geologilical
contacts and structural and depositional relationships.

The apparently cldest rocks 1n the area are regilonally
metanorphosed metasediments, probably of PreCambrlan age. These
outcrop in a number of locatlons along the Lake Highway and
conalst dominantly of folilated gtz—-musc—-biot psammo—pelitic
schist (PCs) and massive to slightly mlcacecus metaguartzite
(PCqg). Near 471400E/5386200N the achist contalns unusual -
disseminated small porphyroblasts of magnetilteshematite, (pet.
sanple no: 114048).

Near Flinty Rock the metasediments are, apparently :
disconformably, averlain by a northeastward fining unit of
siliciclastic =sediments (Css) which grades from a coarae 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 wilthin a few tens of
metres of the base? of the unit with sandstone and pebbly
sandstone predomlnant elsewhere. These are typilcally very
81liceous, clean (well sorted) massive to faintly stratified
quartz sandstones with or with out small well rounded matrix
supported pebbly clasts of metaquartzite and characteriatically
contalning minor but prominent detrital flakes of grey mica or
achist. They appear to be composed entlrely of materlals of
metasedimentary, probably PreCambrian, provenance. This
lithotype 1= compoaitionally and megascopically identical to
rocks (previously referred to micaceous sandy lithicwackes)
which occur in the Mersey ERiver to Needles area at the eastern
end of the Gog Range, (Herrmann, 19S1).

As noted by Dr.Crauford (App:I, pet. sample no: 114082) thes=e
siliciclastic sediments bear a considerable resemblance to the
Sticht Range Beds and, 1n consideration of theilr apparent
disconformable occurrence on PreCambrian? metasedimentary
basement, a lithostratigraphlc or, at least, structural
correlation seems likely.

Northeast of Flinty Rock the sandstones appear to be 1lnterbedded
or interfingering with muddy, sSometimes lamilnated, sediments
varying from shaley =iltstone to fine sandy greywacke, (Csg).
These typically weather to pale pilnkish broun from an original
dark grey or olive grey colour and are characterised by the
presence of fine pearly flakes of detrital? mica on the bedding
surfaces. They appear to have a mixed felsic? volcanic and
metasedimentary provenance, perhaps domlnantly the latter.

About 800m northwest of Flinty Rock these sediments include a
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thin (weathered) unit of quartz phyrilc fine grailned felsic
tuffaceous s1ltstone. Near 471400E/5386300N, about 3km along
strike to the northwest, a unit of quartz phyric felsic rhyolite
or epiclastic tuff contalning occafsional rounded clasts of
metaquartzite occurs betueen exposures of Precambrian? schist
and micaceocus sandstone, (pet. sample no: 114047) and may rest
unconformably on the metasedimentary basement (although the
contact here 1s obscured). In view of the close assoclation
between these felsilc volcanics/volcaniclastics and sediments and

- the presence of metaguartzite clasts 1in both, the volecanics are

regarded as an integral part of the seguence.

Similar felsic volcanics and siliciclastic sediments occur 1in
an analogous structural positilon in the Back Peak Beds (near
Cradle Mountain) which (likewise) appear to be correlates of the
Sticht Range Beds, (Pemberton et al, 1991).

On the northeastern slopes of Kentish Hill the sediments are
abruptly "succeeded" by mafic 1gneous rocks 1ncluding altered
ultramafics and tholelltic and andesitic volcanics, intrusives
and volcaniclastics.

The ultramafics occur 1n a partly weathered, strongly cleaved,
almost schistose outcrop on the firebreak trall on - -the north
slope of Kentish H1ll (114084) and as occafsional floaters near
Mr. Sereda’s boundary, (114050). These rocks have been
petrographically described (App:I) as formerly consisting
largely of clinopyroxene and olivine and termed wehrlite. The
wholerock/trace element analyses (Table 1) confirm the
ultramafilc composition with low Si, Al and high Mg, Cr and N1
values. ... .~ ' : : S S
On the basis of abundant clinopyroxene, rather than ,
orthopyroxene which 1s more typical of the western Tasmanian
"ophiolites", Dr.Crawford has suggested that these wehrlites may
represent magma chamber cumulates assoclated with Mt.Read type
vulcanism. ,

About 300m southeast of the wehrlite outcrop there 1s a =ingle
(known) outcrop of tholeilitic metabasalt (114032, 033) with

a variable intensity of chl-gtz-actinolite and later
chl-epidote-prehnite veinlets. The metabasalt 13 distinctly
magnetic where not strongly altered. The rock 1is
petrographically similar to tholelitic basalts occurring in
EoCambrian? seqguences such as the Crimson Creek Fan., Smithton
Trough and Motton Spllite elsewuhere 1n Tasmanla and Dr.Crawuford
has confidently interpreted that the Kentish Hill occurrence is
a correlate of these. 4 similar tholeilitic basalt (114017)
occurs on the northern slopea of Magog about 18km to the
northuest, (Herrmann, 1891).

About 1.5km to the scutheast near Hr.Nicholas’' house there is a
small outcrop of basaltic veolcanolithilc conglomerate (114042)
composed of flattened clasts of quenched glassy tholeliltic?
basalt in a sparse sandy matrilx of augite crysatals and fragments
of devitrified glassy lava and granular epldote. Most
interestingly, Dr.Crawford (App:I) has noted that the matrix
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augite grains more closely resemble those from Ht.Read Volcanics
rather than from EoCambrian tholeilites.

The wholerock analyses (Table 1) support the interpretation that
these tholeiiltes are petrologically distinct from the
ultranafics along strilke and the basaltic andesites and
andesites adjacent to the northeast. The nature of the contact
with the latter 1s unknowun (unexposed} although the character of
the matrix in the volcanclithlc conglomerate may (faintly) hint
at a transiticnal-depositional relationship.

The southwestern boundary of the narrow strip of ultramafic and
tholeilitic rocks agailnst the clastic sedlments 1s likewise not
exposed. However, the uehrlite cutcrop (114084} is very
cleaved, virtually schistose, and may indlcate that this
boundary 1s a fault or majJor shear. The interpretatilon of a
fault 1s supported by Comalco's 1978 gradilent array IP survey
which detected a string of linear, strike parallel, resistivity
low anomalles along thils contact.

To the northeast of the ultramafiic-/tholelite strip lies a
complex assemblage of bas=altic andesites, andesltes and
lntrusive equivalents which are poorly exposed as scattered
float on the northeastern slopes of Kentish Hi1ll and 1in a
clu=ster of small outcrops between Quanby Brook and Bogan ERoad,
northeast of Hr.Arnold’s house.

These appear to fall into three compositional/textural
categories:

1) Plagiocla=se-augite-olivine phyric basaltic andesites
with a glassy, veslcular or fine crystalline matrix;
apparently including pillow lavas, lava brecclas and
‘minor intrusive phases.

11) Plagioclase-augite phyric andeslites and leuco-andesites
with devitrifiled glassy matrices, most commonly
occurrlng as lava breccias.

111) Plagioclase—auglte bearing, fine to medium grailned,
holocrystalline dioritic rocks lnterpreted to represent
small intrusive feeders equlvalent to the volcanics (1
and 11} or possibly the core zones of thilck flouws or
large pi1llouws. [The original two samples (114013, 020)
from the reconnaissance phase; upcn which the Kentish
Hill andesiltes were tentatively correlated with
Que-Hellyer Volcanics, are of thls intrusive category.]

All of these andesltic rocks have undergone burilal metamorphilsnm
to transitional prehnite-pumpellyite / low greenschist facles
and carry varilably lntense networks of chl-gtz-actinolite-
epidocte-prehnite veilnlets, occafslonally with traces of native
copper or malachlite. The glaasler types particularly are
commonly affected by patchy pervasive hematlte—-gtz-chl-epildote
alteration assoclated with devitrificatlon of the matrix. They
are variably distinctly or non magnetic with the lack of
magnetism not aluays correlated with 1ntensity of alteration.
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Table 3 presents a comparison of the major and trace element
geochemical data from the Kentish Hi1ll andesite sulte and sone
published average values of Que-Hellyer Veolcanics, (with major
elements re—-calculated volatile free). '

It 1s evident that, although the "major" majlor elements are
fairly similar for the twoc groups, there are significant
differences 1in the contents of Na, K, P205%5 and Zr. The Kentish
Hi1ll andesites are a low-K suilte whilst the Que-Hellyer
Volcanics fall into the medium to high-K category.

This 1s (admittedly) a failrly superficilal comparison but the
geochemical data does not seemn to substantlate a chemlcal
correlation between the Kentilish Hill andesitic sulte and the
Que-Hellyer Volcanics.

Along Bogan Eoad, 1lmmedlately northeast of the zone of ba=altic
andesites and andesites, are a number of outcrops of uell
stratified volcaniclastic sediments rangiling 1n grain=zize from
fine cherty slltstone to coarse lithlic sandstone. The domilnant
lithic detrital gralns are composed of gquenched glassy andesitic
to dacitic lavas which Dr.Crawford interprets {(App:Il) to have
been derived from the local Kentish Hill andesite sulte. A
subordinate proportilon, upto 10%, of the clastilc grailns are
serpentinitic and amphibolitic and are interpreted to have been
derived from ultramafic cumulates and boninitic lavas of
"ophiolitic" association. Similar volcaniclastic sediments
occur about 2.5km to the northuest at Maroney Road and again on
forestry roads 1.5km further to the northwest. In the latter
ca=e the volcaniclastics appear to contain minor felsic volcanic
detritus including quartz but PreCambrian? metasedimentary 1s
characteristically absent from these sediments.

The andesitic to semil felailc volcanic and ultramafic derivation
of these sediments is reflected in the wholerock analytical data
by moderately hilgh Mg, Cr and N1 values.

Typically, the contacts betueen the volcaniclastilic unit and the
adjacent rocks ars cbscured. However, 1in all three outcrop
areas there 1s good sedimentary facing evidence (mailnly
grainsize grading) to 1lndicate that the unit youngs to the

‘northeast. Thils 13 consilstent with facings in greywackes of

mixed metasedimentarys/felsic volcanlc provenance which outcrop
further north along Bogan Road and, in the absence c¢f contrary
evidence, 1t seens reasonable to assume that the andesitic
volcaniclastics are an integral part of thils sedimentary
sequence. On the basis of compositicnal =imilarity, 1t can be
poatulated that the Kentish Hill basaltlic andesitesbasaltic
andesite sulte may alsc be part of the depositicnal sequence,
with the volcanilclastics representing eplclastic reworking and
deposition of the upper parts of a wanlng andesltlc volcanic
eplsode. By very tenuous further assoclatlion (the HRV type
augite grains 1n the matrix of the tholelltic volcanolithic
conglomerate: 114042) a depositional link between the
EcCambrian? tholelites and Kentish Hi1ll andesites can be
inferred. Perhaps the tholelitic volcanollthilc conglomerate
represents an initilal phase of andesitlc deposition onto a



TARLE 1
Deloraine - EL 146/90; WHOLEROCK ANALYSES RENTISH HILL AREA <D
Sample No Description Si02 Ti02 Al200 Fe203 MgD Mn0 CaD Ma2D K20 P205  LOI Total Ba Cr ir Ti/lr  Ir/F205 KQO/Ti02Z WIO/PZOS N Cu Pb In Sagpie Mo :;:;
(x 10000}
114030  Ultra safic cusulates 452 0.3 %2 9.4 198 0.2 8.6 0.1 0.0 0.01 7.0 100.0 15 3000 9 233 400 91 23 844 X\ <5 I7 114030
114064 . 4.9 0.7 10.2 10.5 15.8 ¢.2 8.4 0.1 0.1 0.03 9.1 100.0 10 2650 30 130 %09 24 20 910 102 G 70 114064
Mean 45! 0.5 9.7 10,0 17.8 0,2 8.5 0,01 0.1 0,020 B.0 100.0 13 285 0 182 753 40 2 BT AT 0
118032  Tholeiitic basalt 48,3 0.8 13,7 12,8 7.7 0.2 %.4 40 0,1 009 2.7 9.9 I3 140 35 135 00 10 16 92 166 <3 70 114032
114042 Basaltic conglomerate 45,8 0.8 133 12,0 9.2 .2 10.8 2.7 0.8 0.09 4.5 100.1 9 430 I3 139 873 11 16 144 &7 & &7 114042
Mean 4.0 0.8 13,3 12,4 B4 0.2 10,1 %4 0.5 0,05 3.6 100.0 45 1¥5 3§ 137 &87 11 it 98 107 0 &7
118031 P1-Cpx-Ol Basaltic andesite 557 0.6 16.5 101 43 0.2 49 6.6 0.5 0.10 2.2 9.4 170 % 45 5 444 B b W T (501 114071
114035 . 4 =0 0.4 152 9.1 40 0.2 7.0 7.0 0.2 0.08 1. §9.9 85 120 W €6 6235 9 9 &0 47 {5 4 14033
114037 . . .1 0,3 17,3 8 55 01 5.8 63 0.5 008 3.0 100.0 176 100 40 78 506 11 7 43 41 <3 oa 114037
Mean 3.9 0,8 163 9.0 446 0,2 5.9 67 0.4 0,07 2.3 9?.9- 142 103 38 BO 32 9 7 B & a 37
114036 ¥ gtrong Ep alt. 2.8 0.4 148 83 34 01 14 08 0,3 004 AT TS 10 20 71 368 8 g 71 15 5 §7 114036
114019 Fl-Cpx Andesite; intrusive .9 09 157 .3 48 01 40 T4 09 012 2.4 100.8 140 100 32 B4l 3 4 114019
114020 " . 3o 0.6 157 9.5 38 0.2 43 8.9 0.0 014 2.2 100.4 20 85 59 474 b 1 114020
1184027 ¢ . M0 0.5 17.6 75 L6 0] 49 58 0.5 0,12 I3 100.1 20 9% 0 39 593 12 4 45 B2 5 74 114027
114028 a . 0.9 0.6 164 10,4 62 0,2 51 &2 0.6 013 2.9 9.6 80 95 70 e} 3 10 5 80 52 (5 B4 114028
114039 v * B 06 bé 70 &4 01 28 6309 011 3.0 100.0 B/ 130 1 24 1161 11 5 52 8 4 & 114079
Mean M,3 0.6 164 B3I 5.3 0.2 4.4 b9 0.6 0,12 2.8 100.2 2Tt 87 42 72 il 5 & N 2 7
118026 PL-Cpx Andesitej extr, altd 38.1 0.6 14.2 1.2 33 6.2 3.5 7.2 0.2 0.12 1.5 100.2 110 3% 85 0 453 ] 5 23 9 & 114024
114022  Leuco Andesite ? 5.0 0,8 162 10,3 Z1 0.0 30 &84 0.2 019 1.4 100.1 i < TR 63 421 3 4 17 410 <4 73 114029
114030 Pl-{px Andesite; extr, fresh 55,1 0,8 146.4 11.3 2.1 B0 03 0.2 1.8 99.8 130 15 90 5 &4b q 4 22 = B 9 114030
Mean ®».7 0.8 15.6 1.0 3.0 0.2 2.9 .9 0.3 017 1.7 100.0 112 25 75 63 349 L] 5 21 M9 I BO
114043 Dacite é4.0 0.6 152 42 2B 1 1B &0 0% 011 2.0 9.6 0 110 180 19 1698 s 5 80 23 <5 B4 114043
114053 Andes/Dacite vplecaniclastice S5.77 0.6 14.4 10,4 S.B 0.1 5.4 31 0.4 011 3.6 1001 240 240 i) 4B 0% 9 & 122 124 g 2 114033
114035 " . 3.4 1.1 14,7 11,7 &B 0.2 49 33T 0.5 006 4.4 7.0 170 300 45 143 78 & 15 WS 131 (5 Bt 114055
114057 " 4 7205 135 89 5.9 0 34 44 1.7 0,07 4B 100.1 IS0 270 40 78 o1 11 T 71 b6 5 114057
Mean M8 0.7 14,2 10,3 60 01 4.6 I 0.9 008 4.7 9.7 i B LR ¥ 9% 5% ? i 101 17 S 8 o
ammmm weeme————— ot
105665  Bog Diorites 8 07 150 95 5.0 0.2 0 27 A3 0.5 2.0 100,2 650 10 100 41 583 7 ] P A T 105645 o0
1005873 - B0 0.6 T BS 2.5 01 32 4.4 34 015 2.7 1002 1500 3120 2 g% 4 ) i0 o 90 105873 -~
105483 .6 0.8 17.4 BA 2.2 01 30 87 2,2 017 1.B100.2 200 10 41 &3l I 4 40 5 9 105683
105494 0.7 0.7 148 1.3 SO0 53 47 2.8 016 2.210.3 830 70 150 28 g20 3 4 by 15 35 1034594 o
. ok,
Mean : 7.3 67 160 B4 33 0.1 dp A6 2.7 0016 2.2 100.2 W0 83 12 b 761 ) q 24 & &
1.9 0,09 4.3 99.3 B4D 280 130 28 1509 5 780 4 5 82 11404)

118041 Silty fithic greywacke 0.8 0.6 10,4 AT LT3 0l Db L3



TRELE 2
Detoraine ~ EL 16/90; WHOLERODK ANALYSES KENTISH HILL AREA e
Fecalculated Volatile Free ' b -
e
Sampte No  Description 5102 Ti0Z AL203 Fe203 MpD MWD Cad Na20 K20 P20S LOI Total Ba Cr Ir Tiflr  Ir/P205 WgO/Ti02 TiC2/F205 N [w FPo In Caaple No ami
(x10000)
114050  Ultra safic cumulates 86 0.4 57 101 I 02 I 01 0.0 0.02 15 3000 9 733 500 57 23 BM X G W 134050
114084 " 49.4 0.7 1.2 L6 174 0.2 9.2 0.2 0.1 0.04 10 2656 30 130 %09 A W M W2 5T 114044
Mean 49,0 €3 M. 10,9 194 0.2 93 01 01 0.03 13 2823 N 182 755 40 7 oan m 0 o
114032 Tholeiitic basalt 9.7 0.8 14t 132 7.9 0.2 7 42 0.1 005 35 ¥ 35 135 700 10 b 52 1k 5 W 114032
114042 Basaltic conglomerate 4.9 0.8 13.9 1.5 %4 0.2 LI 2% 0.8 0.05 95 450 3 139 73 1 16 18 47 <5 a7 114042
Mean 48,8 0.8 14,0 12,9 8.8 0.2 10,5 35 0.5 0,08 .5 X/ 5 137 687 11 6 98- 107 b &9
114031 Pl-Cpu-01 Basaltic andesite 5.1 G.b 17.0 103 44 0.2 50 &8 0.5 0.10 176 % 45 75 464 g 6 3% M <5019 114028
114035 . " 560 0.4 155 9.3 41 6.2 i 2 0,2 0,05 BS 120 3 BB &25 9 B0 47 (5 & 114035
114037 - ' 5.8 0.5 17.8 8.1 0.1 59 &5 0.5 0.08 170100 40 78 508 1l 7 4 41 5 S 114037
Mean 3 08 167 %2 47 0.2 80 68 0.4 0,08 142 103 4 B 532 ] 7 o8 &2 0 7
114036 “  strong Ep alt. 5.4 0.4 155 B.7 33 0 153 0.8 0.3 045 100 220 25 91 5.8 B g M 15 <5 47 114034
114019 Pl-Cpx Andesite; intrusive 384 0.5 160 7.4 47 01 401 5 0.9 0.2 Mo 1 Y 32 B40 ? 4 114019
114020 - u 560 0.7 160 %7 LB 0.2 &4 %1 0.0 014 20 5 5 474 & 5 114020
114027 . . 5.9 0.5 183 7.7 3B 0.2 S &0 0.5 0.12 20 % 70 39 593 12 4 45 8 5 7 114027
114028 ' u S2.6 0.7 17.0 10.8 &4 6.2 53 &4 06 O3 - 1B 95 70 5% I 10 T4 52 <5 B 114028
114039 . : 5.8 06 171 7.3 kb 01 39 &5 0.5 012 !0 150 130 % 1161 i1 5 52 87 <5 b9 114039
Pean . 5.0 0.6 16.% B4 5.5 0.2 45 1 0.6 0.3 2w w Lri 12 10 5 % Wz B
114026 PL-Cpx Andesite; extr, altd  58.9 0.6 144 1.4 34 0.2 35 T3 0.2 0.12 1o 3% 55 70 455 5 5 2 27 & T 114028
118029 Leuco Andesite ? 5.9 0.9 164 10,5 2.2 0.2 3.0 B 0.2 0.49 7503 B0 63 42 3 LIRS C A 5T R R A 114029
114030 PL-Cpx Aadesite; estr, fresh 56,3 0.9 147 16 LS 0.2 2.2 B2 0.3 0.2 150 15 % 5h 44 3 4 2 % 8 % 114430
Hean 7.7 0.8 158 (.1 36 0.2 2.9 B0 O3 017 12 25 75 3 440 4 5 21 49 3 &
114043 Dacite §7.6 0.4 155 43 2% 0.1 1.9 el 0.8 011 26¢ 110 180 19 1858 5 § 50 25 5 B 118043
118053 Aades/Dacite volcaniclastics S7.B 0.6 35,0 10,8 &1 6.2 S6 L2 0.6 0.1 ¢ M0 58 48 509 9 b 12 1% % B2 114053
114055 ' " 43 11 155 124 L2 0.2 52 35 0.5 0.0 170 W0 45 143 738 b BOWs 13 G 9N 114055
114057 . - 0.4 0.5 1 9.3 57 01 3 46 1B 0.08 B/o 7 Ao 78 £41 1 LA ¥ RS T $14057
Mean L4 0.8 14.9 10.B &3 0.2 4R 3B L0 0.08 i I 9% 59 5 0 108 107 5 B2 e
105645  Bog Diorites © %47 07 53 %7 51 62 T 28 2.3 045 650 110 0 . 43 4ES 7 g 25 (5 45 105685 ot
105473 50.4 0.7 171 BT 26 01 33 &5 T4 Db 1500 50 120 2 789 4 4 w5 50 105673 W o
105683 S6.4 0B 17,7 8.5 L2 6.1 L1 4R 22 017 20 10 a &54 3 4 % 5 %0 105483 =
105694 6.8 0.7 151 7.5 b 01 54 2B 29 o017 g0 70 150 Fi 520 5 4 20 15 35 105594 —
Kean 5.6 07 163 8.6 4 G AT AT 27 Qe W0 83 1 B 781 5 4 % & b0 o
114041 Gilty lithic greywacke I O06 109 b L5 O 04 L4 19 009 80 W0 130 i 1525 g Tos A 5 gD 115041
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TABLE 3

COMPARISON OF WHOLE ROCK ANALYSES ~ Kemtish Hill Andesites and Que Hellyer Yolcanics B

{Major elements recaiculated volatile free)

Destriptiun 8ibz TiO2 AL703 Fe2D3 MgD nmnQ0 Ca0 Na20 ¥20 P203 LOI Total Ba Cr Ir Ti/Ir Ir/P205 WoD/Ti02 TiC2/P205 Wi Cu  Pb In
(x10000)

fverage Kentish Hill Basaltic Andesite 55,3, 0,5 167 9.2 47 0.2 &0 6.8 0.4 0.0B 142 W3 BO 532 3.1 7.2 88 42 o ¥

(114031, 0TS, 037

Average kentish Hill Andesite 56,6 0.7 165 .5 46 02 39 ORS00 0N 19 72 83 50 817 7.5 e 33 a2 2 e

(114019,020,027,028,03%, 025,029, 030) ’

fAverage Bue—Hellyer Volcanics

(After Corbett and Komyshan, 1589)

Lower Andesites & Basalts (n=9] 59,2 0.6 148 7.3 9S4 02 7.4 I L5 0F 921 M 1E 26 463 9.7 20 73 71 51 1&8

Mized Sequence Andesites  {n=4) 5% 0.7 17.1 B4& 3B 0.2 7.3 L4 2.5 0.48 B4 100 14 & T4z 5.6 4 22 B KB

Upper Basalts & Andesites [(n=7) ®|.b 05 161 9.5 &0 0.3 43 246 LB

0.25 1927 457 142 22 544 11.3 2,0 81 &0 - 11 198

CT08GE
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tholeiitic basement with some reuwcorking of the basement
materilals?

Speculative as these associations are, one 1s left with the
suspicion that the Kentish H1ll andesites are falrly low in the
local Cambrian? sequence. A posslble, very 1nterpretative,
dilagrammatic cross sectlon representing these relationships 1s
inset on Figure 2.

Kentlsh

1)

11)

DISCUSSION of VHS PROSPECTIVITY

The follow—-up reconnalasance geological programnme on the
H1ill mafic rocks has shown that:

They include a complex assemblage of:

¥ Tholeilitic basalts similar to those occcurring 1n
Eocambrian? trough sequences elsewhere in Tasmanla,

¥ Ultramafics of unknown affinity but possibly
representing magma cumulates assoclated with
andesitic vulcanisn,

% Basaltic andesite to andesite lavas and associlated

"minor 1lntrusilives with some petrographic simlilaritiles

to Mt.Read Volcanics {(notably olivine bearing
similar to Hellyer basalt=) but of uncertain
correlation; probably not chemical correlates of
Que-Hellyer Volcanics,

¥ Volcaniclastic sediments derived primarily from the
andesltic volcanics which they appear to overlie and
contalning a mlnor component of "ophilolitic"
detritus. '

The andesitic volcanics and 1intrusives are poorly
exposed 1in an area about 500m wide x Z2km strike length;
they probably extend northuesatuard into Mr.Sereda's
property {(to which access was politely denled) but have

" not been detected west of Elmer’'s Creek.

111)

The overlyilng? andesitic volcaniclastic sediments are
known to outcrop over about 5.5km of 3trike length and
appear to have a maximum thickness of about 5COm.

All the mafic volcanic rocks, tholelites and andealtes, -
have undergone burial metamorphism to transitional
prehnite-pumpellyite / low greenschist facles and carry
minor to locally 1ntense networks of twc phases of
chl-gtz-actinolite and chl-gtz-epildote-prehnite veinlets
and veins. Patchy development of pervasive
epldote—-gtz—hematlte alteratilion 1s common 1n assoclatlon
wilth local zones of more intense velning, most notably
in the glassiler varileties of andesite. Hinor traces of
native copper and malachiltes/azurilte have been observed
within veilnlets. The "mineralisation" appears to be
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assoctated with a highly oxidised hydrothermal sy=zten;
no sulphides have been observed in the volcanlc rocks.
Minor traces of disseminated pyrite (<1%) have been
observed 1n the andeslitilc volcaniclastic sediments and
some of the greywackes and shaly siltstones further up
the seguence (north along Bogan Road)

iv] Geochemnlcal analyses of about 41 representative rock
chip samples from all (but mainly mafic volcanic)
lithotypes 1n the area 1lndicate:

Copper: maximum 880ppm 1n a sanple contalning
relatively abundant visible native copper; most
samples with visible copper (eg:114028, 022)
contain less than 500ppm Cu.

Lead: very low background, most samples less than
Sppm; maxlimum 72ppR 1n pervaslvely epldote
altered ande=ite?

Zinc: low background; all samples less than 100ppm.
Gold: all samples below detection (0.008g/t)
Silver: " 4 " " (lg/t)

A preliminary (inexpert) assessment of the wholerock analyses of
the Kentish Hill andesites suggests that they are not chemically
analogous to the Que-Hellyer Volcanica. This is supported by
thelr variably magnetlc character; most unlike the Que-Hellyer
Volcanics whilch have conslatently low magnetic susceptibility.
The hydrothermal alteratilon which has locally affected the mafic
rocka of this area =seemns to have been assoclated with high
oxldation state and the system 1s apparently devoid of
sulphides. There 18 no evidence of the (sometimes extensive)
sericite-qtz-pyrite, scdium depleted alteration zone
characterlstic of the footuwall of most Tasmanian VMS deposits
and in fact the Kentilah H1ll rocks seem to be unusually enriched
in sodium.

The basemetal geochemical indications also are discouraging,
apart from a few samples weakly enriched in copper.

Therefore, 1n respect of lithosatratigraphic correlation,
hydrothermal alteratlon and lead-zinc gecchemlstry 1t seems
appropriate to assign the prospect a low polymetallic VMS
prospectivity rating; gqualified, of course, by the poor
geological exposure and the limited 1nvestigatilons to date.

About all that remains 1s a string of untested low resistivity
anomalies (uwilthout asscclated IP chargeability) which may be
attributed to a possible faulted contact between sedimentary and
mafic igneous rocks.

Nevertheless, there are some interestiling and unusual rocks
closely juxtaposed 1n a small area at Kentish H1ill which, 1if
better exposed, might have helped to unravel the Tasmanlan
Cambrian tectonlc history.

- 11 - 358015
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REPORT on PETROGRAPHIC SUITE from KENTISH HILL. AREA

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

1: 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. [ 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
rcprescntatlve samples.

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

Tholeiite 114032 p

Plag+cpx-phyric andesites 114028, 020, 027 %>

Plag+cpx+olivine-phyric basic andesites 114048 037, 031

Strange cumulates 114050, 064

The latter two samples are most puzzling. [ 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.
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SAMPLE NUMBER: 114020
LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:
This is a plagioclase+augite-phyric fine-grained
holocrystalline andesitic dyke rock. ¥ e epans b L ook

HAND SPECIMEN ‘%jgtﬁf:zz, T daserfon.

This is a massive porphyritic andesite with patchy intense )
hematite alteration, and eptdote -quartz veins containing wer
THIN SECTION: N

This is a texturaily 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.

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.
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SAMPLE NUMBER: 114026

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:

This is a formerly glassy sparsely plagioclase+augite -
phytic evolved andesitic lava that contains some xenolithic
fragments of andesitic and dacitic lavas. [t has suffered
quite strong hematite-alteration of the altered glassy
groundmass.

HAND SPECIMEN
This is a dark red very strongly hematite-altered andesitic lava.
g - epmcld el ot e e Al s coppay,
THIN SECTION Vot Mgk

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 (<1mm long)
plagioclase an augite phenocrysts each made up a few modal% of this
rock, although they tend fo 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.

358020
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SAMPLE NUMBER: 114027
LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:

This is a plagioclase+augite-phyric holocrystalline
dioritic dyke rock probably equivalent (ie a feeder?) to the
andesitic lavas already described from this area (114019,
20).

HAND SPECIMEN
A grey-green plagioclase+mafic-phyric andesitic lava or shallow
intrusive with calcite(?) veining. NP ORI

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 chiorite. 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 chiorite.

Interstitial areas between groundmass plagioclase prisms are
filed 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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SAMPLE NUMBER: 114028
LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:
This is a sparely plagioclase+augite-phyric andesitic
dyke rock probably related to 114027, 30, 39 and 40.

HAND SPECIMEN
This is a weakly porphyritic dark grey massive andesitic to
basaltic lava.

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.

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.




L o

4]

o

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 protolith 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 veinlets 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 (>400°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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SAMPLE NUMBER: 114030
LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area
SUMMARY: .

This is a monomict andesitic lava breccia composed of
flow-textured plagioclasetaugite-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 > tcm.
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 aibitized plagioclase and
make up around 10 modal% of the sample. They are euhedral to
subhedral prisms rarely longer than 1mm, and generally occur as muiti-
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. fiow-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 exampie, 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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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 commen 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 paiches 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.
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SAMPLE NUMBER: 114032
LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill Area

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.

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

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 plagioctase 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
accurs 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 simitar to 114017, from Magog, further W on the EL.

3585026
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SAMPLE NUMBER: 114033
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 chiorite, quartz and a fibrous amphiboie(?).

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-chiorite, quartz-chlorite -actinolite,
and epidote alone. Interestingly, the epidote veinlets clearly crosscut
and post-date the quartz-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-pumpeilyite
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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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 protolith 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.
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SAMPLE NUMBER: 114035
LOCATION: OUTOKUMPU DELORAINE EL 16/90

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 unusuali 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 Ilatter 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 | have seen outside the Hellyer
basalts that retains unambiguous evidence for the former presence of
phenocrystal olivine. | would like to analyze this sample in our
laboratory.
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SAMPLE NUMBER: 114036
LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill

SUMMARY:

This is a formerly plagioclase+augite+olivine-phyric
andesite lava similar to 114035, but showing intense epidote
alteration that has totally replaced the groundmass and
plagiociase 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. [t 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, | 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 | 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 imm 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 plagiociase+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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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 aibitized, 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 0.5-1mm 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 chiorite; 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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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
ieng. '

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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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 1cm 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 lIong 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 hematitetepidote 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 veinlets
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.



358031

DEE

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 0.5-2mm 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 aitered
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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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. 77 — cas Stgn selosbes € alfonmas

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 microlites 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. | will polish
another section of this and try to area scan clasts with the microprobe
to check their affinities.
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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 dissclution 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 chlorite 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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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 0.3mm; 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
protolith 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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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 0.2mm 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.
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SAMPLE NUMBER: 114048

LOCATION: OUTOKUMPU DELORAINE EL 16/90

SUMMARY:

This is a plagioclase+augite+olivine-phyric basaltic
andesite lava or shallow intrusive dyke rock related to
samples 114031, 35, 36 and 37.

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

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. 1t 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, 0.5-1mm long and have been replaced by opacite rims
with epidote interiors.

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.

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.
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SAMPLE NUMBER: 1140489

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:

This is an epidosite (epidote, quartz and hematite) in
which textural evidence is preserved for a precursor gabbroic
to dioritic mineralogy.

HAND SPECIMEN
This is a speckled brown strongly epidote-altered formerly
andesitic lava or lava breccia(?).

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
originaily 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 latier 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
modai% 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.

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.
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SAMPLE NUMBER: 114050

LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill area

SUMMARY:

This is a most unusual weakly foliated former webhrlitic
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 o

This is a foliated grey-green diorite of fine-grained gabbro.
THIN SECTION:

This sample is quite strongly foliated and altered, but retic
clinopyroxene is common, and enough textural evidence is preserved to
allow classification as originally a holocrystalline gabbroic rock. What
| 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-pcor. 1 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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- 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 volcancgenic 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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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 cleariy 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 ‘
ophioclite source, and also from quartz-phyric lavas.
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SAMPLE NUMBER: 114056
LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill

SUMMARY:
This is a foliated shaley silistone derived from glassy
felsic volcanics.

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 irresclvable 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 intergrowths, 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 voicanic quartz, and fragments of feldspar
phenocrysts, as well as [eucoxene-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.
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SAMPLE NUMBER: 114057
LOCATION: OUTOKUMPU DELORAINE EL 16/90 Kentish Hill

SUMMARY:
This is a volcanogenic sandstone derived very largely
from felsic glassy volcanics.

HAND SPECIMEN
This is a weakly foliated massive dark grey aphyric andesitic lava
or lithic tuff/volcaniclastic.

THIN SECTION:

In thin section, this sample is clearly seen to be a foliated
valcanogenic sandstone. Dominant clasts are 0.5-1mm-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.

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 veinlets, and
epidote as uncommon granules, often associated with chlorite.
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SAMPLE NUMBER: 114059
LOCATION: OUTOKUMPU DELORAINE EL 16/90

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.

HAND SPECIMEN
This is a fine-grained, massive dark green volcaniclastic
sandstone.

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
metamarphics, nor from quartz-phyric felsic lavas.
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SAMPLE NUMBER: 114062
LOCATION: 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-cm 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. | 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
guartz-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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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. | assume that this was a quite
primitive gabbroic dyke related to the Mount Read Volcanics. [t should
be analyzed.
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1. SUMHAERY

The first stage programme of exploration of EL 16,90 -
Peloraine has involved the review of previdus geological and
exploration data, reconnalssance mapplng, petrographic and
geochemical studles of selected i1gneous rocks and a trial strean
sediment geochenlcal survey.

This has enabled the tentatlive concluslon that the greater part