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1.2. location and Access

2.1. Work Completed

1.3. Previous Exploration

371004
1 •

In February, 1984, an E.Z. field crew of two geologists and two
•

field assistants spent one day in the Spence River area. A

total of 19 stream sediment samples, 4 rock samples and 10 panned

concentrates were collected.

The Spence River lies 40km SSE of Queenstown Airport. Although

the area is covered by dense rainforest, access into the area is

fair. Several helipads and a connecting walking track cut by

the H.E.C. as psrt of the Lower Gordon Project are still in
good repair.

No earlier explorstion of this area has been reported. There

are no old workings and no known mineralisation in the area.

On the 1:250,000 Queenstown Geological sheet, a thin strip

of Gordon Limestone is mapped along the eastern side of the upper

part of the Spence River. This strip is 8km long, O.5km wide,

trends NNW, and is terminated at both ends by ENE trending faults.

The aim of 1983-84 exploration was to evaluate the limestone

as a potential host of Irish-style lead-zinc deposits.

INTRODUCTION

2. E.Z. EXPLORATION OCTOBER, 1983 TO MARCH, 1984

1.1. Target

1 •
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2.2 •• Results Received

Panned concentrates were submitted for heavy mineral separation

and microscopic identification.

2.2.1. STREAM GEOCHEMISTRY (See Appendix 1 & Fig's SR1, 2 & 3)

Results of stream sediment analyses are listed in Appendix 1

and are summarised below:

were

Pb, In,

371005
2.

195

?Anomalous

2.2.2. ROCK GEOCHEMISTRY (See Appendix2 and Fig's SR1, 2 & 3)

No rock samples were collected from the southern part of the

Spence River area as no exposures were found. Four limestone•
samples were collected from the northern part. Base metal and

barium values from all of these were very low.

Only one sample reported a possibly anomalous value with 195 ppm

In. This sample, 59245, was collected from a very small creek

flowing into the Spence River from the east. Copper, lead and

Barium results are very low. There is a suspicously good

correlation between lead, barium, manganese and iron values.

Some analytical. interference at these very low concentrations

is suspected.

Element Range Mean

Cu <5 - 10 5

Pb <5 - 35 15

In 5 - 195 40

Ag <0.5 - 0.5 ~.5~

Fe 350 - 6.75%

Mn 10 -4250

Ba 11 - 130

Rock and stream sediment samples were analysed for Cu,

Ag, Fe, Mn and Ba by Analabs in Burnie. All elements

determined by A.A.S. techniques.

•••••'.
••
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

371006
3.

2.2.3. PANNED CONCENTRATES - MINERALOGY (See Appendix 3 and

Fig. SR 4)

The mineralogy of the panned concentrates suggests three prov­

enances for the stream sediments. Garnet, andalusite, sphene

and some tourmaline originate in the Franklin Metamorphics

while well rounded rutile, zircon and some tourmaline come from

the Owen Conglomerate. Of greater interest are the widespread

occurrences of sulphide minerals. These are predominantly

pyrite with minor pyrrhotite and possible sphalerite. Sample

60224~wi th 15% of. grains sulphides, appears signi ficant.

2.2.4. GEOLOGY (See Fig. SR5)

~ittle new geological information was obtained during the

reconnaissance programme. However the occurrence of argill­

aceous limestone in the northern part of Spence River confirms

that some of the area mapped as Quaternary Alluvium is underlain

by Gordon Limastone. No base metal mineralisation was observed.

3. DISCUSSION AND CONCLUSIONS

Field mapping has confirmed the occurrence of Gordon Limestone

in the Spence River area. While the occurrence of sulphides in

stream sediment samples suggest the limestones may be mineralised,

the low tenor of the stream sediment geochemistry gives no real

indications of this. Follow-up of the indirect signs of mineralisation

in this area is considered to be of low priority.

4. PROPOSED EXPLORATION PROGRAMME

No formal programme for this area is proposed for the 1984-85

field season.



- -- -- - - - .. - -
f_Z. Co. of NAsi. Ltd., - - -
R05a\F.RY Tasmania

GEOCHEtIICAl SAi'lPLE DATA SHEET

PROJECT: .1<.41\<;11><'4. j.1~f:'1"Pl'/. •• I1ATERIAl: Stream Sediments SIZE FRACTllllt AIlAl.VSED: •.-.lP.m. ..... "" .............. .. .. .. .. .... .. .. .. "".~

LOCALITY: •;s'''I-''~< •/.)·m·..... ,, SAMPLE I'IETHoD: ~ ~!
$W({t', .. t~,ln':'." Arw.VSED BY: ... •IV"~~t'.~~ ........ " .

GRID NA/'lEI
SAMPlED By: .G;,.A-.9..'1, ~~ ('II' I' • '" • 1tETHoD: "·M..~, fl. 1>7.'SA.f.

.
... .. .. .. .. .. ..... " " .... "... "." ..

NoHINAL GRID AziMUTH: .. ..... .. " ........................... DATE: .. .'S'.~ (~.... ,'.W...... ' . .

SAMPLE LOCJ\TION OIlTII STREIIM OIlTII . COMPOSITION OilTil
.

SIIMI'lE CRID LINE: NO • l'a
NUMBER ltoulll Ii ~ jI I I I I IN kt!;tI. ro-mtllNATES ';:8 ~h "H- - >01 1 !

~ Ml!TIIL CONTENT (ppm Wlless specified)

GRID EASTING NORTHING EASTiNG .~ ~ IVidth P iJ g CttlTAH. ~ Cor Ph Zn Au Fe Mn o.

I, {, . $ I.

I .. , J 0 1, • 0 O· 5 00 4 '0 30

1 J J ' 0 5 I, 0
,.

I, ;, 0 • , 0 I . 2 SO

S I J ~
3, 0

0 •• $

~
I, 15 0 0 0 "', 0 I 0 ,

, 0 1, " s 0 , $ 3$

,
~ 5 O· 5 , J

So 0 20

, , . 0 , I, sO

- ~
,

"

5 JS

. , - 5, 0 5 SO'L s • 10 30 0, I . I 5 , To ...

I 1 • • S 0 X S 2 30

(' 5 21< 1
3 S

1r-~H,lL 'S S • So 2 10

f 1.0'"
0

00 ... 2

'j , J •
{, . 0 S 3 CfSSo Ho 0

'0 J I'
/ .. (> 0 X I 15 0 2'

7 , ,21 f' 0 .- '. I 1,<, 0 • 3'

_~!?lq
I... "0 S 35 5 " S 30 SO

"

I ~

.....

I
..

','
..... , ..-;.' .- .'



,IIIIIiio.i ....... - - . . .

J~tl"'lyll. Zln. Co. or X".sr. LI.r.-- r- -:OCK-=PL~)GE" - - _eT:~I"_-r _.Loe. o~:'~ •Rostbrry. T... . . COLLECTEDIY:S.7'"• "flt,

a.m'" . ~.e...........
bmple Rock-t,pe

Thin ,or PollahllCl S.ctlon Melel Contflll (p.p.m. unt,•••peclUedl

Hum"' N E T,.. Oeologlcal Dftcrlptlon (M.crGlICoplC) T Roetl..typ'

r." PI> ;;n.. " R.I.,~ ,.~ ".. h1n Bnp (MkltoscopfC)

IJnhLI 1 .... _ ... UfO!:. 7nl1r., -'J -:-L:.. - L~'"
... r L' 4" "", M.d ,,00 >"lo

I~ .ofI.. .~-
;

, r? .I~/. I ,.. 1 ,

lboJ.67- n.."k .n ~ '''_A _
r.5r . .-:' .<" ?n " h("'" '01 14

II 0..1,,- V

II.M/'~ • ,I. ~ ..- . • J.c:...,. r <' or> ~ ~,," ,Ar. ~'2.
p', .J. . I J ,_ ._- -

lton!! 6'1 TJ_"I.- .,.
___ /I

.n ._ , c..,.. r ;r l" - ~.~- ,M ."
J " -J •. - ~._,J~

,

.. ' -
-- ..-

..
•

. .

...
, ....

. ,
371008

o
o
-J



7TH FLOOR. 17 PACIFIC IIIGfIWAY. NORTH SYDNEY, N.S.W. 2060 AUSTRALIA

For: Electrolytic zinc Company of Australasia Ltd.

371009
JOHN F. GILFILLAN & ASSOCIATES PTY. LIMITED

MINERAL EXPLORATION AND GEOLOGICAL CONSULTANTS
PETROLOGY IN ASSOCIATION WITH Dr. B.l. BARRON

Postal Address:
P.O. Box 422,
Lane Cove, N.S.W. 2066
Australia

Telephone:
(02) 436 1056

13th April, 1984.

J .. '60 0.""
r£..) B.J. Barron,
Petrologist.

•

Report No: E3/81/255

..

MINERALOGICAL EXAMINATION OF

FORTY EIGHT SAMPLES OF HEAVY

MINERAL CONCENTRATES

Commodity Studies
Regional Assessments
Prospect Evaluation
Minerai Exploration
Exploration Management
Mining Geology
Petrology

Our Ref: E3/81

YourRet E-Z Order No. 900494

Project: Queenstown

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
I
I

!I
i I.



371010

oxidised rims (these appear to include both pyrite and pyrrhotite). Also

abundant but subordinate to the opaque oxides are numerous subrounded to

The fine to medium grained fraction consists

mainly of subrounded to subhedral opaque oxide grains, at least some of

which are magnetite, as well as rare subrounded sulphide grains with narrow

COllllllon grains of red-brown

See appendix fo~ X-ray

(Spence River)

A dark grey coloured, fine grained sample with

rare grains reaching 1 mID across. sparse, small

grains of strongly magnetic magnetite comprise

a minor accessory phase.

59235

quite well rounded crystalS of zircon, fairly

rutile, blue to brown tourmaline and sphene.

diffraction analysis of this sample.

Sample No.

Description of Concentrate

Thin Section This sample clearly comprises two grain size

fractions, the coarsest of which includes grains within the size range 0.5

lIIIIl up to more than 2 mm across, and the second includes fine to medium sand

sized grains (about 0.15 mm up to 0.40 mm) •

The coarse fraction contains very significant

;rutile :t closely intergrown anatase, and these phases are present as

subhedral crystals to subrounded grains which exhibit very distinct poly­

synthetic twinning characteristics, and vague patchy variations in colour

from yellow-brown to red-brown, purple and almost opaque. Partial alteration

along cleavage surfaces and rims is to an opaque oxide phase which is most

-likely ilJnenite. These grains account for almost half the total sample

represented. Rare larger grains include dense red-brown to almost opaque

limonitic oxides and rare lithic fragments of a stained and oxidised patchy

carbonate and quartz-bearing type. Several of the yellow-brown, poorly

cleaved coarse grains in this fraction may be cassiterite.

------- ------------
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I
:--~------

A dark grey coloured concentrate of very fine

to fine sand sized grains with rare grains up to

1 rom across. The sample is not magnetic.

I
I

Sample No.

Description of Concentrate

59240 (Spence River)

I
I
I
I
I
I

'.
I

Thin Section This sample comprises relatively few grains

which include a grain size variation within the range 0.06 rom up to more than

1 DIm (very fine sand to coarse sand size). Most of the subrounded to rather

irregular shaped grains are translucent red-brown to almost opaque limonitic

oxides (including hematite), with almost equally abundant subrounded opaque

grains comprising largely dark grey oxides. (most likely of titaniferous

magnetite composition since the concentrate is not significantly magnetic).

Rare small grains of rutile are both intergrown with microgranular quartz,

and are present as fairly angular and broken cleavage fragments. Olive green

to blue green tourmaline grains are quite common.

Accessory phases include a single well rounded

grain of yellow-brown isotropic ?sphalerite, and lithic material including

very fine grained wispy sericite-bearing siltstone, red-brown ferric oxide­

stained siltstone, as well as microgranular aggregates of quartz, zircon and

limonitic oxide staining.

Thin Section This is a more or less equigranular concentrate

comprising grains mainly within the size range 0.16 rom and 0.3 mm, (fine to

medium sand size).

I
I
I
I
I
I

Sample No.

Description of Concentrate

59242( Spence River)

A dark grey to almost black coloured sample

comprising grains of fine to medium sand size,

as well as sparse larger grains up to 1.5 rom

across. The sample is not magnetic..



59242 (Cent.)

3'71012

Description of Concentrate A mid-grey coloured concentrate of fine to

medium grained particles. Very sparse small graip

are distinctly magnetic.

(Spence River)59244Sample No.

The oxide fraction includes mostly opaque

oxides, with subordinate but yet common elongate prismatic red-brown rutile

crystals, and rare grains of yellOW-brown cassiterite which are partly

stained by or altered to patchy opaque oxides.

The silicate fraction includes abundant small

well rounded crystals of zircon, common subedral to subrounded crystals of

tourmaline, subhedral to angular to irregular grains of almost colourless

garnet, sparse grains of topaz, and numerous crystals and aggregates of qMartz

(representing lighter fraction contamination of the sample) •

The silicate fraction includes very abundant

patchily pleochroic crystals and crystal fragments of andalusite, as well as

abundant small angular and broken pale pink garnet crystals and numerous

subhedral crystal fragments of tourmaline. Zircon crystals and very fine

Approximately 60\ of the sample consists of

subrounded to fairly well rounded opaque to translucent oxide grains. The

latter include dense red-brown limonitic oxides and partly weathered

(oxidised) opaque grains, as well as a spinel. Rare grains of pyritic

sulphides with narrow red-brown oxidised rims are accessory. The oPaque

oxides include titaniferous types which are partly converted to leucoxene,

as well as partly oxidised magnetite. Rutile grains have subrounded to

elongate and irregular shapes, and account for approximately 10\ of the

total number of grains represented in the thin section, while rare subrounded

grains of yellow-brown cassiterite are accessory.

Thin Section This sample exhibits a rather wide variation in

. grain size from less than 0.1 mm up to more than 2 mm for certain elongate

prismatic grains. Opaque grains comprise about 55\ to 60\ of the total grains

represented in thin section, and these generally have subrounded to irregular

shapes.
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59244 (Cont.)

371013

9rain shapes. Sparse larger grains up to 1 mm across are irregular to

angular and clearly are derived from fairly local source areas.

this sample have an

rounded to subrounded

(Spence River)

Only traces of a dark grey, mostly non-magnetic

concentrate remain, the grains of which have an

average size of fine sand. Only rare grains of

strongly magnetic magnetite are present.

59250

The well sorted grains in

A fine grained dark brown to black coloured

sample which is more or less equigranular. It is

mainly non-ma9netic and contains only relatively

few magnetic grains.

59247 (Spence River)

Sample No.

Description of Concentrate

The silicate fraction, approximately 3511; of

the total sample, comprises very abundant well rounded grains of zircon,

subordinate grains of blue-green, pale yellow-brown and olive green tourmaline,

rare grains of garnet, ?andalusite, clinozoisite and partly degraded sphene.

Also accessory are sparse angular cleavage fragments of andalusite.

The oxide fraction predominates, and accounts

for about 6511; to 7011; of the total 9rains represented in thin section. A

small proportion of these are magnetite since they are stron91y magnetic but

most appear to be ilmenite and/or titanomagnetite. Rare accessory grains

of pyrite are present with narrow oxidised red-brown rims. Elongate but

stWPpy crystals 'of dark red-brown rutile are very common, while subordinate

yellow-brown poorly cleaved cassiterite grains comprise a minor accessory

phase. Translucent red-brown grains of limonitic oxides are also accessory.

average grain si:te of about 0.2 mm and have quite well

Thin Section

Description of Concentrate

grained sphene aggregates comprise common accessory phases and rare grains

of epidote are present. Small lithic fragments include fine grained equi­

9ranular ag9re9ates of 9arnet and quart:t (with patchy sericite), as well

as intergrown ag9regates of coarse granular andalusite, sericite and

?carbonaceous dust.
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371014

an average grain size of about 0.15 DIm (fine sand size) with sparse larger

grains reaching 1.5 DIm. Most of the finer detrital grains are quite well

rounded, but the subordinate coarser fraction is subrounded to quite angular.

. Thin Section This sample contains sparse large grains and

aggregates reaching almost 2 DIm across set amongst an abundant fraction of

grains with an average size of about 0.23 DIm across (fine sand size). The

The silicate fraction includes common subhedral

prismatic to well rounded grains of tourmaline, angular (locally derived)

large grains of andalusite and garnet. Well rounded grains of zircon are

also common, while sparse accessory silicates include epidote, sphene and

minor quartz contamination. Lithic fragments include aggregates of granular

to granoblastic recrystallised quartz ± sphene and dense aggregates of fine

grained subhedral tourmaline crystals.

The oxide fraction accounts for approximately

60\ of the grains represented in thin section, and these mostly are opaque

with only rare grains of magnetite. Scattered grains which are partly

altered to white leucoxene have titaniferous compositions (ilmenite) and

unalt.red grains of ilmenite ± titaniferous magnetite are common. Sparse

grains of dark red-brown rutile are present and very rare pyritic sulphides

exhibit narrOW rims of red-brown limonitic oxides. Still other oxides are

translucent red-brown types which are isotropic (possibly chromite). ~ite

large angular and broken grains of cassiterite are a sparse accessory phase,

While more common small rounded to elongate prismatic rutile grains generally

are deep red-brown and weakly pleochroic.

(Spence River)60217

A small amount of dark brownish grey fine sand

sized concentrate remains in this sample which

contains only rare magnetic grains.

This is a rather even grained concentrate with

Description of Concentrate

Sample No.

Thin Section

59250 (Cant.)I ~"y'b
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371015
, 60217 (Cant.)

coarser material includes angular cleavage fragments and aggregates of

andalusite, several grains of which are strongly pleochroic pink to

colourless. Also present amongst the coarser grains is accessory garnet,

aggregates of fine granular epidote and angular lithic fragments of

relativelY fine grained plagioclase-bearing amphibolite.

The finer grained fraction includes very

abundant quite well rounded opaque oxides which are mainly non-magnetic

(see abover and exhibit various degrees of alteration to translucent red­

brown ferric oxides. These most likely include titaniferous magnetite.

Also present are numerous grains of white leucoxene-altered titaniferous

oxides, and rutile. The subordinate silicates of the finer grained fraction

include zircon, tourmaline, sparse small grains of andalusite, garnet, and

quartz.

I
I
I
I
I
I
I
I Sample No. 60219 (Spence River)

I
I
I

Description of Concentrate A dark grey coloured fine sand sized sample

containing abundant dark grey to black oxides

which are generally quite well rounded with rarL

octahedral subhedral crystals. well rounded cle.

zircon grains and fewer white and pale green

grains are accessory. The sample is not magneti·

I
I
I
I
I
I
I

.'rhin Section This sample contains approximately equal major

proportions of oxide phases and silicates. The grain size of the sample is

rather variable, however, with a continuous range from less than 0.1 llUD (very

fine sand size) up to more than 1.5 llUD (very coarse sand size) •

The oxide fraction includes very coarse

subrounded grains of red-brown isotropic secondary oxides, including dense

ferricrete and banded colloform types, as well as well rounded smaller non­

magnetic ?titaniferous opaque oxides, and grains which are ~argely converted

to white leucoxene. This fraction also includes sparse quite angular grains

of rutile, and a lithic aggregate comprising several grains of ?cassiterite,

set in a large anhedral tourmaline crystal, with several grains of quartz.

•



60219 (Cant.)

371016

The silicate fraction includes very abundant

coarse an9Ular grains and aggr.egates of andalusite, with sparse anhedral

grains of garnet and numerous grains of subhedral prismatic tourmaline. Also

present are sparse small, well rounded zircon grains, as well as a single

aggregate of scapolite.

Thin Section The coarse grained fraction of this sample

greatly predomintes, al\d contllins particles mainly within the size range
•0.6 IIlIlI up to 3 IIlIlI across. This includes ubiquitous, strongly oxidised

grains (~stly red-brown and subordinate yellow-brown limonitic products)

of which ferricrete is the most common, enclosing variOUS proportions of

small angular quartz chips. Also present are broken grains comprising part

of banded colloform vein deposits, minor plant material and highly weathered

and degraded fine grained pelitic lithic material.

(Spence River)

A red-brown coloured concentrate containing

abundant coarse sand size to granule size

particles, as well as a subordinate fine sand

size fractiOn. The sample is not magnetic.

60222

A very subordinate fine grained fraction which

has an average grain size of about 0.25 nun (fine to medium sand size)

includes quite abundant subrounded grains of black opaque oxides (non­

magnetic titaniferous types), with scattered grains which are a1lllost

completely converted to white leucoxene, while elsewhere in the thin section

certain opaque grains are partly converted to red-brown isotropic limonitic

oxides. Sparse scattered trains of subrounded rutile are present, as well

as rare small grains of cassiterite. The silicates of the finer grained

fraction inclUde small well rounded grains of zircon, tourmaline and rare

grains of quartz.

Description of Concentrate

Sample No.

<~
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APPENDIX

An X-ray diffraction analysis of the sample 59235 was necessary

to identify accurately the minerals present and to determine the ratio of

rutile to cassiterite. This X-ray identification confirms the presence of

dominant rutile and zircon, with accessory proportions of anatase, tourmal­

ine and quartz, with traces of caSSiterite.

Thin Section The grains in this heavy mineral concentrate

range in size from less than 0.16 mm up to more than 1.5 mm (fine sand size

to very coarse sand sized grains). The coarser fraction includes abundant

angular cleavage fragments of andalusite, scattered subhedral poikiloblastic

garnet crystals, and common subhedral crystals of tourmaline, certain of

which are closely intergrown with quartz. Other accessory material includes

fine grained quartz-rich arenite with a vOluminous matrix largely replaced

by dense red-brown hematite,.as well as scattered well rounded grains of

ferricrete.

The finer grained fraction includes grains

which are generally quite well rounded to subrounded with an average size

of about 0.23 mm (fine sand size). These include almost equally abundant

opaque to translucent red-brown hematite-altered oxides (including magnetite) ,

and partly oxidised pyritic sulphides. The latter account for approximately

15% Of the total number of grains represented in the thin section. Other

oxides include titaniferous grains with advanced alteration to white

leucoxene, as well aenumerous small rounded grains of well cleaved red­

brown rutile (including dark brown to bluish purple anatase). Rare small

. grains of pale yellow-brown ?cassiterite are accessory, as are slllllll well

rounded grains of zircon, trace proportions of sphene and a single aggregate

. of partly degraded pale bluish green actinolitic amphibOle.

371017

(Spence River)

A dark grey sample comprising mainly fine sand

sized to medium sand sized grains. Sparse, very

small grains are strongly magnetic.

60224

Description of Concentrate

Sample No.
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