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‘INTRODUCTION

1.2,

Location and Access

 The Governor River Area covers a mapped outcrop of Gordon Limestone extend-
ing from the Governor River for 4km to the southeast. The area is 17km

southeast of ‘Queenstown. Airport and 4km east of the Kelly Basin Road. Access
is by helicopter. A walking track along the Governor River provides emergency
access to the area. '

1-3.

Published Geology

On the Queenstown 1:250,000 geological sheet a wedge of Gordon Limestone

has been mapped crossing the Governor River. This wedge is lkm wide at the
Governor River and tapers for 4km to the southeast along a tributary valley. '
The limestone is offset in the north and south by dextral strike-slip faults and

a minor fault is mapped within the wedge. The Governor River Limestone
wedge hés_apparently been offset 2km to the west from the Nelson River lime-
stone and appears much thicker than the Nelson River limestone.

As in the Nelson.River area, the limestone in the Governor River area is
underlain by a thin sequence of siliceous conglomerate and quartz sandstone of
the Owen Conglomerate which flanks and unconformably overlies mica schists
and micaceous metaquartzites of the Franklin River Metamorphics. The lime-

stones are overlain by quartz sandstone, siltstone and shale of the Eldon Group.

Previous E.xplofation

1.54.

There are no reports of earlier exploration and no old workings or mineral
occurrences are known,

Topography and Vegetation

Gordon Limestone outcrop has been interp_reted in the floor of a deep, flat

bottomed valley.. Thick ti-tree and bauera scrub covers the valley floor -
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and mixed ti-tree and regrowth forest covers the slopes. Most of the valley
floor lies below the 240m contour and will be partially flooded by the King
River Dam.

{.5. Proposed Exploration 1983-84

Because of the thick vegetation and the poor exposure anticipated, a grid
based exploration programme was attempted. The apparently thickened lime-
stone sequence beside a prominent fault suggested that a more detailed pro-
gramme was justified.

2. EzZ EXPLOR.ATION - OCTOBER, 1983 - MARCH, 1984

2.1. Work Completed

2.1.1.  GRIDDING

pegged at 20m slope corrected intervals. - The 10 cross lines were 400m apart.

2.1.2,  SOIL SAMPLING

All cross lines were soil sampled at 20m spacings. Nominal C horizon soil
samples were collected at rock/soil interface using a hand auger. Whole
samples were analysed by Analabs in Burnie for Cu, Pb, Zn, Ag, Fe and Ba by
A.A.S. techniques. All elements except Ba were determined following nitric/
‘perchloric diges-tion.

2.1.3.  STREAM SEDIMENT SAMPLING

Stream sediment samples were collected from all well defined stream channels
crossing the grid lines. 24 stream sediment samples and 4 panned concentrates
were collected. The -80# fraction of stream sediment samples were analysed
for Cu, Pb, Zn, Ag, Mn_and Ba by A.A.S. techniques.

I _ ‘A grid consisting of a 3.6km base line and 7.4km of cross lines was cut and
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Panned concentrates: were submitted for heavy mineral separation and micro-
scopic identification.

2.1.4. GEOLOGICAL MAPPING AND ROCK SAMPLING

The 3.entire grid and the Governor River were mapped. Rock samples were
collected from most exposures. 11 rock samples were collected. All rocks
were analysed for Cu, Pb, Zn, Ag, Fe, Mn and Ba by A.A.S. technigues.
One rock was microscopically describéd in thin section. -

2.1.5.  GEOPHYSICS - GROUND MAGNETICS

The entire grid was covered with a ground magnetic survey. Readings were

- collected at station intervals of 10m using Scintrex MP-2 magnetometers,

2.2

A local base station was set up to monitor diurnal variation. Base station
readings were taken every 5 minutes.

Results Received

 2.2.1. - GEOLOGY (See Fig. GRI1)

Quartz sandstone and conglomerate outcrop along the ridge east of the valley
and sandstone and siltstone outcrop along ridges west and north of the valley.
Similar rocks outcrop along strike in the bed of the Governor River. Exposure
of the limestone sequence is very poor. Only three small outcrops were
mapped in the valley. Two of these were of soft, well cleaved siltstone and

the other, in the bed of the Governor River, was of dark grey argillaceous

dolomite. In thin section this rock was described as "Dolomitised impure

limestone with contorted to slump rafted siltstone/silty shale partings."
Post dolomite sideritic alteration and conspicuous syngenetic pyrite were also
noted. '

Most of the valley floor and the lower slopes of the ridges were covered with

thick alfuvial and eluvial deposits. Streams entering the valley from the east

‘have built up thick, coalescing alluvial fans. Distinct stream channels with

~3
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active streams reach the tops of the fans and degenerate into dry shallow
gullies across the fan, The streams percolate through the coarse quartzite
debris of the fan and emerge as a series of seeps. These seeps trickie
across the central swampy area to join the main stream draining the valley.

Similar, but much smaller fans and talus also cover the western part of the
valley. '

Further alluvial cover of the valley has developed along the main tributary

and the Governor River. Thick deposits of sand silt and gravel were observed

'in the banks of streams and deeply buried tree trunks were often encountered

by the soil samples.

2.2.2. ROCK CHIP GEOCHEMISTRY (See Appendix & Fig's GR2, 3, 4, 5 & 6)

" n =11 (1 dolomite; 4 siltstone; 6 quartz sandstone)

Element Range ?Anomalous
Cu ' 5-15 -
"Pb . _ &5 - 35 -
Zn 5-75 -
 Ag | <0.5 -
" Fe | 0.13-2.65% -
Mn 10 - 500 -
Ba €10 - 580 -

No rock chip sample feported any anomalous value.

2.2.3. STREAM SEDIMENT GEOCHEMISTRY (See Appendix & Fig's GR 2, 3, 4,

5 & 6)
n=24
Element : Range Mean 7Anomalous’
Cu 5- 25 10 -
Pb . £5- 75 15 75 (2 samples)
Zn 10 - 120 40 -
Ag 0.5 - 0.5 0.5 .
Mn 5 - 700 120 -
Ba | 15 - 90 40 -
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Two weakly anomalous lead values were reported. One sample was.collected
from a small creek flowing into the basin from the north. This creek drains
an area of Eldon Group rocks. The other -was collected from the main

- tributary.

Manganese values from the main tributary are much higher than those from
other creeks, ~ These high values appear to correlate with the main swampy
area. There is no indication of manganese scavenging of lead or zinc.

2.2.4. SOl GEOCHEMISTRY (See Appendix & Fig's GR 7, 8, 9 & 10)

‘The results of analyses of soil samples are listed on data sheets in the

Appendix and .piotted on 1:5,000 scale base maps. Most values are very low.
Only three samples reported significantly anomalous geochemistry. These are

‘: listed below.

Sample No. Cu Pb Zn "Fe.  Ba

57607 35 130 120 17.5% 3060
27666 105 420 60 0.33% 20

E 57670 - 40 150 30 0.25% 35

Samples 57666 and 57670 were collected from talus slopes along the eastern
- side of the valley., Sample 57607 was collected from the valley floor and

this sample is thought to represent weathered bedrock. Samples along strike
from 57607 are also weakly anomalous in Pb and Zn. "

Very few of the soil samples represent genuine C horizon or weathered bedrock.
The vast majority were collected from talus slopes, alluvial fans and thick
stream deposits. The dark grey to black puggy clays expected from weathered
limestone were noted in only two or three samples.

2.2,5.  PANNED CONCENTRATES (See Appendix and Fig. GR2)

Descriptions of four panned concentrates from the Governor River area are
attached. No minerals indicative of sulphide mineralisation were detected.

Many of the minerals described are obviously derived from high grade metamorphic
rocks. Others including rutile, cassiterite, ilmenite, zircon and some tourmaline,
indicate an Owen Conglomerate provenance.
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2.2.6. GEOPHYSICS - GROUND MAGNETICS (See Fig. GR11)

After correction for diurnal variation the ground magnetometer readings were
plotted on a base plan. Data are very smooth and could be contoured at
onT intervals, Possible limestone areas show little contrast and no distinctly
magnetic un_its can be outlined. However, a break near line 5,200N suggests
. a major fault dislocation. '

3. . DISCUSSION AND CONCLUSIONS

Be_t:ause of thick talus and. alluvial deposits, 1983-84 exploration of the Governor-

River cannot be considered to be decisive. Many areas could not have been

tested.. Nevertheless, no clear indications of carbonate hosted exhalative lead-
zinc ‘deposits were detected. Follow-up of the two weak soil anomalies appears
warranted. but’ does not merit a high priority.

4. RECOMMENDATIONS

Andmalous soil geochemistry detec.ted by the 1983-84 exploration programme should
be tested by a series of shallow pits. If further follow-up is warranted use of a

‘deep sampling, portable percussion drill is suggested.

373010
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MINERAL EXPLORATION AND GEOLOGICAL CONSULTANTS
PETROLOGY iN ASSOCIATION WITH Dr. B.J. BARRON
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Prospect Evaluation Lane Cove, N.S.W. 2066
Mineral Exploration Australia
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373031
Samgle'uo. 60148

Descriptiqn‘of'Concentrate A very fine grained meagre sample of dominantly

dark grey, with fewer red-brown and white to
colourless grains,virtually none of which are

magnetic.

Thin Section This sample represented in the thin section

exhibits a'rather variable grain size ranging from very fine up to about 2.5

- mm long for several stout prismatic crystals. Grain shapes tend to be

quite angular to irregular, as well as subhedral, indicating a fairly lecal
provenance for most of the crystals in the section.

_ The silicate fraction greatly predominates,
compxiéing about 70% of the grains in thin section. These include very
abundant bladed 7kyanite cleavage fragments, almost equally abundant yellow-
brown to blue green subhedral prismatic tourmaline crystals, subordinate but
nevertheless common garnet with irregular to subhedral crystal shapes and

_generally enclosing very abundant small inclusions of other phases (mainly

- quartz}. Lithic aggregates of granular quartz, a secondary fairly low bire-

fringent layer silicate, and sericite are accessory.

_ Oxides account for the remaining 30% of the sample
and these include very abundant large angular crystals of well cleaved rutile,
many grains of whidh show partial alteration to an opaque oxide phase ?ilmenite,
or else are partly intergrown with quartz. The rutile accounts for about

15% to 20% of the total number of grains in the thin section. The remainder
of the oxide fraction includes massive and colloform {or banded) red-brown
limonitic oxides, as well as rare grains of partly oxidised ?magnetite.

Several quite large grains of poorly cleaved relatively unaltered yellow-
brown cassiterite are also present.

Sample No. 60153

. ’
Description of Concentrate A dark grey coloured concentrate mainly of very

fine grain size with rare grains reaching 2 mm to 3 mm across. The sample is
not magnetic.



- grain shapes are generally angular and irregular to subhedral, again indicating
‘a fairly proximal provenance.

-_gralns in thin section, and these include abundant coayse prismatic cleavage

373032

Thin Section This sample is quite similar to the previous

sample 60148. It contains relatively coarse grained crystals ranging up to

a maximum size of nearly 3 mm (the length of several prismatic grains), and

Silicates account for approximately 60% of the

fragments of ?kyanlte, almost equally abundant irregular shaped to subhedral

_erystals of garnet, scattered crystals of andalusite and subordinate

subhedral crystals of variegated and zoned blue-green to pale yellow~brown
tourmaline. Lithic fragments include almost equigranular grancblastic fine

~grained quartz-rich types in which the quartz is closély intergrown with

limonitic oxides staining a foliated argillically altered matrix.

The oxide fraction comprises about 40% of the

~grains represented, and these include mostly rutile (about 20% of the total

grains in thin section), as coarse well twinned subhedral well cleaved crystals .
an& rather irreqular shaﬁed grains of patchy yellow-brown to dark brown colour,
These a?e variously altered to opaque oxides (?ilmenite) mainly alohg cleavage
surfaces, as well as marginally. Several small lithic fragments comprise
anhedral crystals of rutile closely intergrown with granular quartz and traces
of coarse "sericite", while other aggregates comprise dense fine grained tour~
maline, Red-brown transulcent to almost opaque oxidised (weathered) grains
include hematite and more rarely, almost opaque 7magnetite.

Sparse rounded grains of ?Zmonazite which are
crammed with small angular quartz inclusions are a minor accessory phase,

as are gseveral large yellow unaltered grains of poorly cleaved cassiterite.

Sample Ne. 60163

Description of Concentrate A dark grey fine grained sample containing

sparse grains of coarser material up to 1.5 mm across. The sample is pot
magnetic.

Thin Section This sample is somewhat finer grained than the

previous two samples 60148 and 60153, but mineralogically it is fairly
similar,
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The silicate fraction accounts for about 50%
of the total grains represented, and these have a variable grain size,
mainly within the range 0.1 mm to 1 mm with sparse grains up to more than
2 mm, 7The silicates include abundant elongate cleavage fragments of kyanite,
apd almost equally abundant garnet. The latter is generally Bubhédral but
poikiloblastic, and several grainé exhibiﬁ an S-shaped distribution of
iﬁclﬁsions_that suggests éubstantial deformation and rotation during meta-
morphié groﬁfh, Tourmaline, which is present as subhedral prismatic - |

crystals, is alsoc very common. Accessory silicate grains include small
rounded zircon crystals.

The opaque oxide fraction includes mainly
subrounded non-magnetic ?titaniferous magnetite and ilmenite grains, with
abundant titaniferous grains which are largely converted to white leucoxene.
Translucent red-brown limonitic oxides and quite large angular éo subrounded
grains of well cleaved rutile are subordinate. The latter accoﬁnt for
approximately 10% to 12% of the tofal grains in the present thin section.

Lithic fragments include several large subrounded
clasts of fine grained but equigranular garnet—quartz rock ("garnet sandstone")}
as well as aggregates of intergown kyanite, granular gquartz and rare small

crystals of tourmaline, * traces of rutile.

Sample No. 60165

Description of Concentrate Only. trace proportions of a dark grey, very

fine grained non-magnetic concentrate remains.

Thin Section This is a much finer grained concentrate than

~ thé previocus three samples, with an average grain size of only about 0.13 mm

{or very fine sand size). Most of the grains are subrounded to quite well

rounded, and opaque oxides comprise approximately 60% to 70% of the sample
represented in thin section. !

The oxide fraction includes very abundant
grains of non-magnetic titaniferous magnetite and/or ilmenite which is
relatively unaltered. Sparse grains which are strongly altered to white

leucoxene are accessory. Relatively few grains of red-brown limonitic



-
935

373034 a.

oxides or partly altered translucent oxides are accessory. Small irregular
shaped grains of red-brown rutile are accessory, together with rare grains

of very fine grained cassiterite.

& The silicate fraction comprising approximately
30% of the total grains includes very ;bundant zircon, scattered stumpy
prismatic subhedral crystals of tourmaline, rare aggregates of exceptionally
fine grained partly clouded sphene, as wvell as epidote.' Angular guartz

_grains are present as a rare light fraction contaminant.
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