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1. INTRODUCTION

1.1. Target

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

of Gordon Limestone is mapped along the eastern side of the upper
'part af the Spence River. This strip is 8km long, 0.5km 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.

1.2. Location and Access

l The Spence River lies 40km SSE of Queenstown Airport. Although
1 the area is covered by dense rainforest, access into the area is
. I . fair. Several helipads and a connecting walking track cut by
o ' the H.E.C. as part of the Lower Gordon Project are still in
l : good repair.

1.3. Previous Exploration

No earlier exploration of this area has been reported. There

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

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

2.1. Work Completed

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.
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2.

Rock and stream sediment samples were analysed for Cu, Pb, ZIn,
Ag, Fe, Mn and Ba by Analabs in Burnie. All elements were
determined by A.A.S. techniques.

Panned concentrates were submitted for heavy mineral separation

and microscopic identification.

.Results Received

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:

Element Range Mean ?Anomalous
Cu <5 - 10 5 -
Pb <5 - 35 15 -
Zn 5 - 195 40 195
Ag <0.5 - 0.5 <0.5% -
Fe 350 - 6.75% - -
Mn 10 -4250 - -
Ba 11 - 130 - -

Only one sample reported a possibly anomalous value with 195 ppm
Zn. 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.

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.
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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
theOwen Conglomerate. Of greater intecest are the widespread
occurrences of sulphide minerals. These are predominantly
pyrite with minor pyrrhotite and possible sphalerite. Sample

60224, with 15% of grains sulphides, appears significant.

2.2.4. GEOLOGY (See Fig. SR5)
~ Little 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'Gurdon Limestone. 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.
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Sample No. 59235 (Spence River)

Descriptidn of Concentrate A dark grey coloured, fine grained sample with

rare grains reaching 1 mm across., Sparse, small

~grains of strongly magnetic magnetite comprise

a minor accessory phase.

Thin Section This sample clearly comprises two grain size
fractions, the coarsest of which includes grains within the size range 0.5

mm 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 * 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 opague oxide phase which is most

-likely ilmenite. 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 coaréq grains in this fraction may be cassiterite.

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

oxidised rims (these appear to include both pyrite and pyrrhotite). Also
abundant but subordinate to the opaque oxides are numerous subrounded to
quite well rounded crystals of zircon, fairly common grains of red-brown

rutile, blue to brown tourmaline and sphene. See appendix for X-ray
diffraction analysis of this sample,
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Sample No. 59240 (Spence River)

Description of Concentrate A dark grey coloured concentrate of very fine

to fine sand sized grains with rare grains up to

1 mm across. The sample is not magnetic.

Thin Section This sample compriges relatively few grains

which include a grain size variation within the range 0.06 mm up to more than
1 mm (very fine sand to coarse sand size). Most of the subrounded to rather
irregular shaped grains are translucent red-brown to almost opague limonitic

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

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

stained siltstone, as well as microgranular aggregates of quartz, zircon and
limonitic oxide staining,

Sample No. 5924 Spence River)

bescription of Concentrate 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 mm

across. The sample is not magnetic.

Thin Section This is a more or less eguigranular concentrate

coﬁprising grains mainly within the size range 0.16 mm and 0.3 mm, (fine to
medium sand size).
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59242 (Cont,)

Approximately 60% of the sample consists of
subrounded to fairly well rounded opague 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

The opaque
oxides include titaniferous types which are partly converted to leucoxene,

sulphides with narrow red-brown oxidised rims are accessory.

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.

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 quartz

{representing lighter fraction contamination of the sample).

Sampie No. 59244 (Spence River)

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

medium grained particles. Very sparse small grain
are distinctly magnetic.

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 irregqular
shapes.

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 very abundant
patchily pléochroic crystals and crystal fragments of andalusite, as well as
abundant small angular and broken pale pink garnet crystals and numerous
subhedral crystal fradgments of tourmaline. Zircon crystals and very fine
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59244 (Cont.)

~grained sphene aggregates comprise common accessory phases and rare grains

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

~granular aggregates of garnet and guartz {with patchy sericite), as well

as intergrown aggregates of coarse granular andalusite, sericite and
?carbonaceous dust.

Sample "No, 59247 (Spence River)

Description of Concentrate A fine grained dark brown to black coloured

sample which is more or less equigranular. It is
mainly non-magnetic and contains only relatively
few magnetic grains.

Thin Section The well sorted grains in this sample have an .
average grain size of about 0.2 mm apd have quite well rounded to subrounded
grain ghapes. Sparse larger grains up to 1 mm across are irregular to

angular and clearly are derived from fairly local source areas.

The oxide fraction predominates, and accounts
for abhout 65% to 70% of the total grains represented in thin section. A
small proportion of these are magnetite since they are strbngly magnetic but
most éppear to be ilmenite and/or titanomagnetite. Rare accessory grains
of pyrite are present with narrow oxidised red-brown rims. Elongate but
stumpy crystals ‘of dark red-brown rutile are very common, while suberdinate
yellow~brown poorly cleaved cassiterite grains comprise a minor accessory

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

The silicate fraction, approximately 35% 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, 7andalusite, clinozoisite and partly degraded sphene.

Also accessory are sparse angular cleavage fragments of andalusite.

Sample No. 59250  (Spence River)

- Description of Concentrate 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,
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59250 (Cont.)

Thin Section This is a rather even grained concentrate with

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

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

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

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 1éucoxene have titaniferous compositions (ilmenite) and

unaltered grains of ilmenite t 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). Quite

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

while more common small rounded to elongate prismatic rutile grains generally
are deep red-brown and weakly pleochroic.

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 granchlastic recrystallised quartz i sphene and dense aggregates of fine

~grained subhedral tourmaline crystals.

Sample No. ' 60217 (Spence River)
Description of Concentrate A small amount of dark brownish grey fine sand

sized concentrate remains in this sample which

contains only rare magnetic grains.

. Thip Section This sample contains sparse large grains and

aggregates reaching almost 2 mm across set amongst an abpundant fraction of

grains with an average size of about 0.23 mm across (fine sand size). The
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60217 (Cont.)

' 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 above) and exhibit various degrees of alteration to translucent red-
brown ferric oxides. These most likely include tifaniferous magnetite.

Also present are numerous grains of white leucoxene-altered titaniferous

oxidesg, and rutile. The subordinate silicates of the finer grained fraction
‘include zircom, tourmaline, sparse small grains of andalusite, garnet, and

quartz,

Sample No, 60219 (Spence River)

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 rar:c
octahedral subhedral crystals, Well'rounded cle-
zircon grains and fewer white and pale green
grains are accessory. The sample is not magneti:

hin Section This sample contains approximately equal major

preoportions of oxide Phases and silicates. The grain size of the sample is
rather variable, however, with a continuous range from less than 0.1 mm (very

fine sand size) up to more than 1.5 mm (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 7titaniferous opague oxides, and grains which are largely converted
to white leucoxene. This fraction also includes sparse quite angular grains
of rutile, and a lithic aggregate comprising several grains of 7cassiterite,

set in a large anhedral tourmaline crystal, with several grains of quartz.
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60219 (Cont.)

The silicate fraction includes very abundant
coarse angular grains and aggregates of andalusite, with sparse anhedral

_ graihs of garnet and numercus grains of subhedral prismatic tourmaline, 2also

present are sparse small, well rounded zircon grains, as well as a éingle
aggregate of scapolite,

Sample No, 60222 (Spence River)
Description of Concentrate 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 ﬁagnetic.

- Thin Section The coarse grained fraction of this sémple
~ greatly predomintes. and contains particles mainly w1thin the size range -

. 0.6 mm up tn 3 mm across. This includes ubiquitous, strongly oxidised
' graing {mostly red-brown and subordinate yellow-brown limonitic products)

of which ferricrete is the most common, enclosing various propdrtions 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.

A very subordinate fine grained fraction which-

“has an averade grain size of about 0.25 mm (fine to medium gand size)

includes quite abundant subrounded grains of black opaque oxides (non-

" magnetic titaniferous types), with scattered grains which are almost

completely converted to white leucoxene, while elsewhere in the thin section
certain opaque grains are partly converted to red-br&wn 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,



> | | 371017

| ' . sample No. 60224 (Spence River)

' ‘ Description of Concentrate A dark grey sample comprising mainly fine sand

l . _ : sized to medium sand sized grains. Sparse, very
1 B small grains are strongly magnetic.

Thin Section The grains in this heavy mineral concentrate

i
range in size from less than 0.16 mm up to more than 1.5 mm (fine sand size
l' *© 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

e Tl gt

cpaque to translucent red-brown hematite-altered oxides (including madgnetite),
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 a.dva.nce& alteration to white

i e et W T

i

i

i

i
j - leucoxene, as well as numerous small rounded grains of well cleaved red-
1 l ' : brown rutile (including aark brown to bluish purple anatase). Rare small
1 +  grains of pale yellow-brown ?7cassiterite are accessory, as are small well

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

- of partly degraded pale bluish green actinoclitic amphibole.

1

i

i

i

i

APPENDIX

Bn X-ray diffraction énalysis 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,
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