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EXPLORATION LICENCE 17/78

SUMMARY OF COMPLETh~ WORK PROGRAMME

PERIOD 1st MAY 1981

INTRODUCTION

31st OCTOBER 1981

•

•

Exploration Licence 17/78 covers an area of 100 sq.
km in north-eastern Tasmania, and includes the
Mathinna, Tower Hill and Mangana goldfields •

During 1979 Tasminex N.L. carried out a general recon­
naissance of the area, stream sediment sampling in the
Mangana district, and preliminary testing of the
Golden Gate Mine tailings dumps at Mathinna.

During 1980 extensive testing of alluvial deposits at
Mathinna and Mangana was carried out, and investigations
made into methods of extracting gold from the tailings
dumps at Mathinna. Upon completion of the alluvial
test work, attention became concentrated on a study
of all the old gold mines within the licence area, with
the ultimate objective of defining sub-surface lodes
which might provide suitable targets for diamond
drilling.

In the six month period covered by this report a
detailed analysis has been made of recorded information
on the New Golden Gate and Tasmanian Consols Mines at
Mathinna, together with an assessment of the nature of
faulting in the Vicinity of these mines. A programme
for diamond drilling at this location has been
finalised, although a decision to implement this
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programme has not yet been made.

An assessment of geophysical methods and their
application to gold exploration in the Mathinna beds
is included in a report by Dr. J. Bishop of Mitre
Geophysics, (Appendix A)

Proposals for diamond drilling have also been
finalised in respect of the Jubilee and City of
Hobart Mines at Mathinna, and a detailed investigation
and sampling of the Argyle Mine at Mangana has been
carried out.

The tailings dumps at the New Golden Gate site at
Mathinna have been surveyed, and new calculations
made of their volume, tonnage and gold content •
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SECTION (A)

E.L. 17/78

EXPLORATION FOR LODE GOLD

The New Golden Gate Mine, Mathinna

Within E.L. 17/78 the New Golden Gate Mine was by
far the main producer of gold. During its life it
produced some 253,865 oz compared with 10,997 oz for
the Tasmanian Consols Mine, and 6,033 oz for the total
remaining mines in the Mathinna district.

A thorough examination has been made of all available
records of the New Golden Gate and Tas. Consols Mines,
and it is clear that the "East Reef" was not explored
north of the New Golden Gate main shaft, and therefore
offers the most obvious target for ·diamond drilling.

Four diamond drill holes have been planned to test for
northern extensions of this reef and possible extensions
of the "West Reef" at greater depth, as well as the
ground beneath the nearby Caledonian Mine workings.
These proposed drill holes are shown on "Map A" and
"Map B", and accessibility and water supply were
considered in selecting the drill sites.

The possibility of extending the Tasmanian Mines
Department Borehole No.3 might also be considered
for exploration of the West and East Reefs; this hole
stopped at 54m west of the trend of the West Reef.



•

•

860009
4.

In all level drives south in the New Golden Gate
Mine, the "Loanes" and "Main" reefs are observed to
junction and terminate. With depth, the "East" and
"West" reefs are observed to terminate at a fault
zone contact. Information on the mine workings
(Zig-zag reef en echelon displacement, drag indications
on vein stringers beyond the fault contact) indicate
an apparent dextral strike-slip displacement. The dip­
slip component is not recorded. However, the fault
zone occurs in an area of topographical high (a ridge)
which might suggest a reverse fault block, uplifted •
The degree of displacement is unknown, but the assumed
western limit of the fault zone might be observed in
the Golden Hinges adit (Map reference 742067). In
the Vicinity of this shear contact, transposed quartz
veining might suggest a component of dip slip, with
a greater (4x) component of strike slip.

An attempt to map the area across the fault zone is
being made, to detect change in metamorph1c grade.
No major differences in lithotype are evident from
field observations, although Mesoscopic changes can
be detected. It is considered that petrographic or
microprobe analysis of structural states of graphite,
chlorite, and crystalisation index of phengite across,
the fault zone may indicate a change in ~etamorphic

grade from which the dip slip component might be
determined.
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other Mines

In general, quartz reefing within the Mathinna,
Tower Hill and Mangana goldfields is small-scale.
Reefs in the New Golden Gate Mine were only economically
significant because of their high gold content. A
number of smaller mines also recorded high gold contents
but these were mostly shallow mining operations which
failed to penetrate the limit of the zone of weathering,
and their high values were probably due to secondary
enrichment. Mines which did penetrate this limit of
weathering and still maintained 'a high gold content
include the Jubilee and City of Hobart Mines.

In the Mangana district quartz reefing is well defined
and usually persists for some distance (e.g. up to 5 km).
In the Mathinna district there is very little continuity
or correlation between reefs of indiVidual mines.

The Argyle Mine at Mangana represents the' south-eastern
extent of the Golden Entrance Reef, and a O.45m vein
in the Argyle No.1 Adit South averages over 1 oz per
tonne. However, this adit did not penetrate the zone
of secondary enrichment/weathering •

(a) The Jubilee Mine, Mathinna (Map 1)

A single drill hole is suggested to explore for
southern and deeper extensions of the reef formation,
associated with a probable system of transposed synformal
folding (saddle reef). Geophoto (1973) geochemical soil
and geophysical (I.P./EM-VLF) anomolies reflect areas
of known mineworking mineralisation.
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(b) City of Hobart Mine, Mathinna (Map 2a and 2b)

A single diamond drill hole is planned to test
the reef south-west of, and below the point of
fault displacement (177m below shaft collar), and
at right angles to the trend of coincident geo~

chemical soil anomolies (Geophoto, 1973).

•

•

(c) The Argyle Mine, Mangana (Map 3)

A single drill hole is planned to test the reef
south-east of the adit workings, at a depth of about
60m below the surface.

Adit No.2 South is presently inaccessible, but does
penetrate below the probable extent of water table
fluctuation/secondary enrichment. Before diamond
drilling is considered this adit will be sampled
to give some indication of possible Au values in
the section of the reef between Nos.1 and 2 Adits •



•

•

860012
7.

Proposed Exploratory Drilling

Northern Extensions - New Golden Gate Mine Reefing

Four diamond drill holes are proposed, as shown on
Maps A and B.

E.H. No.1 would intersect the East Reef, the West
Reef and ground to the west of the West Reef.

E.H. No.2 would intersect the Caledonian Reef, the
East Reef and the West Reef •

E.H. No.3 would intersect the Eaat Reef and the
caledonian Reef.

E.H. No.4 would intersect the East Reef.

The New Golden Gate East Reef has not been explored
north of the main shaft, except for ins~gnificant

occurrences of a reef in level No.9 and level No.11
of the Tasmanian Consols Mine.

The above exploratory drill holes would intersect
the East Reef along a line of bisection of known
stoping in the New Golden Gate Mine, which is also
a trend line for high gold content.

Exploratory drill holes Nos. 1 and 2 would intersect
the West Reef at different depths. E.H. No.2 intersects
the West Reef along the line of bisection of known
stoping, close to a trend line of very high gold
content.
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Exploratory drill holes Nos. 2 and 3 are planned
to intersect reefing at different depths beneath
the Caledonian "saddle reef" workings. E.H. No.3
would be continued for a further 155m (inclined).

Proposed Drilling Seguence

E.R. No.1 would be drilled first, to test the East
Reef primarily, then the West Reef, with further
exploration west of the West Reef into the zone of
faulting, to intersect any possible new lines of
reef formation. If encouraging results were obtained
in intersection of the East Reef, then E.R. No.4
would be the second hole drilled, to test the East
Reef near the Tasmania~ Consols main shaft.

If no significant intersection of the East Reef was,
made in E.R. No.1, then E.R. No.2 would be the second
hole drilled, and if no encouraging results were
obtained from this hole further drilling might be
abandoned.

In the event of obtaining encouraging intersections
of the East Reef in E.H. Nos. 1 and 4, then E.H. No.3
would be the third hole drilled•

If encouraging results were obtained in any of the
above exploratory.holes, one or two additional holes
might be required to adequately test the New Golden
Gate line of reefing south-west of the fault zone,
after ascertaining the probable nature of any dis­
placement on the fault zone.



860014
9.

Contour Mapping - New Golden Gate Mine (Map E)

Reef width and reef gold content contour maps have
been produced for the East and West Reefs of the
Hew Golden Gate and Tasmanian Consols Mines.

A comprehensive record of reef widths and gold
contents is not available, so any conclusions drawn
from these maps are somewhat subjective. However,
contour lineations are observed to reflect structural
changes (strike and dip) within the reefing,
suggesting that such maps may be of some ·significance.

This data. along with the known trend of stoping, is
the only information available as a guide to possible
diamond drilling targets. It has been ascertained
that no currently available geophysical survey
technique would be applicable.,

The West Reef - Contour Map (Map D~

In the Vicinity of the Tasmanian Consols Mine it is
observed that with a change in reef strike from North
to N.N.E. the dip of the reef changes from vertical
(90°) to slightly north of W, 86°, and the gold content
falls. South towards, and in the vivinity of the New
Golden Gate Mine, the reef strike is consistently N.N.E.
and a high gold content persists. With depth, however,
the reef dip changes from 900 to 860

, slightly north
of W, and the gol~ content falls.

Reef width ranges from 0.5 to 6.5m, and high gold
content (>18ppm) appears to occur when the reef is
from 1.Om to 4.5m wide.
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In the No.15 level, south dr1ve of the New Golden
Gate Mine, a fault plane (apparent normal dip-slip
and dextral strike-slip components) is intersected,
and the reef does not persist beyond this point.
The swing of the reef from a north to a NNE strike
is probably related to a dextral drag component
along the fault plane.

The East Reef - Contour Map (Map C)

Reef width and gold content appear to be.related to
structural changes. The strike of the reef remains
in a constant N.N.E. direction with depth and distance
until it intersects the plane of faulting.

When the dip of the reef changes from 800 /900 to 650

(south of east) the gold content falls. High gold
content appears to favour the reef when it is 2m - 4m
wide. With depth, and distance towards the fault plane
the dip of the reef decreases to 650 (~outh of east).
In levels 12, 13 and 14 of the New Golden Gate Mine
the reef beyond the fault plane is represented by
dextrally dragged stringers of quartz. In the Nos. 13
and 14 levels these stringers assayed 14.3ppm Au and
<5ppm Au respectively.
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Data for Proposed Exploratory Drill Holes

New Golden Gate Mine, Mathinna

E.H. No.1

(i) Location: East side of tailings dumps. Long
Gully. Mathinna. 18.58m below the collar of
the New Golden Gate Mine shaft.

(ii) Access: Very good. via the New Golden Gate
Mine road •

• (iii) Water SupplY: Long Gully Creek nearby.

(iv) Bore Orientation: N 81.50 W.

(v) Bore Plunge: 520 W.

(vi) Bore Penetration (relative to drill site)

•
East Reef West Reef '1'0 tal

Horizontal Dist. - 91m -136m +20Om
Inclined Dist. -147m -228m +354m
Vertical Depth -116m -183m +292m

-

~: intersection of the West Reef is incidental.
as the bo~e would continue to penetrate the
fault zone.
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Data for Proposed Drill Holes (continued)

New Golden Gate Mine, Mathinna

E.H. No.2

(i) Location: On vehicle track, east side of Long
Gully, Mathinna. 0.57m above collar of the
New Golden Gate Mine shaft.

(ii) Access: good.

• (iii) ',Vater Supply: required to be pumped (about 20m
head) from Long Gully Creek.

(iv) Bore Orientation: N 680 W.

(v) Bore Plunge: 055.8 W.

(vi) Bore Penetration: (relative to the drill site)

•
Caledonian East Reef West Reef Total

Horizontal Dist. - 75m ...,... 201 ,5m -256m ~283m

Inclined Dist • ..... 133.5m -358.5m -456m ~503m

Vertical Depth ~110.5m -296.5m -372m ~416m
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Data for Proposed Drill Holes (continued)

New Golden Gate Mine, Mathinna

E.H. No.3

(i) Location: West side of tailings dumps, Long
Gully. Mathinna. 18.67m below the collar of
the New Golden Gate Mine main shaft.

(ii) Access: very good. via the New Golden Gate
Mine road.

(iii) Water Supply: small reservoirs at N,W. corner
of tailings dumps.

(iv) Bore Orientation: N 81 0 E.

(v) Bore Plunge: 45.30 E.

(vi) Bore Penetration: (relative to the drill site)

East Reef Caledonian Total
Horizontal Dist. ...... 98.5m - -275m
Inclined Dist. ......140m - ~39om

Vertical Depth - 99.5m - ~277m

,

Note: the angle of bore plunge might be flattened
below ...... 110m depth to explore beneath the
Caledonian Mine workings.
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Data for Proposed Drill Holes (continued)

New Golden Gate Mine, Mathinna

E.H. No.4

(i) Location: East side of tailings dumps, on south­
east side of Long Gully Creek, Mathinna. (South
of E.H. No.1)

(ii) Access: good, via the New Golden Gate Mine road.

• (iii) Water SupplY: Long Gully Creek.

(iv) Bore Orientation: N 85.50 W.

(v) Plunge: 0Bore 51.6 W.

(vi) Bore Penetration: (relative to the drill site)

East Reef Total
Horizontal Dist. -- 140m -151.5m
Inclined Dist. - 225.5m ..... 244m
Vertical Depth ..... 177m ......191m

Note: The bore would not be continued to intersect- the West Reef because at the probable point of
intersection the West Reef was not found in
mine workings.

All proposed drill sites have been located and indicated
on the "Topographical Survey Sheet of the Mathinna
tailings Dump. The sites have been pegged.
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RESEARCHING THE NATURE OF FAULT MOVEMENT AND
LODE FOR~~TION IN THE VICINITY OF THE NEW GOLDEN
GATE MINE, MATHINNA

INTRODUCTION

In the New Golden Gate Mine, Mathinna, it is observed
and documented that quartz-gold reefing is truncated
by a shear zone, when driven on to the south on a
number of levels. On some levels, this shear zone is
reported as being penetrated to its western boundary.

This shear zone is documented as being a composite of
many gouge-filled mylonite shears. In the uNew Golden
Gate Shear Zone u it is recorded as -48m wide in the
No.6 level drive, and --82.3m wide in the No.13 level
drive. Drilling by the Tasmanian Mines Department in
1962 con.firms a shear zone of comparable width.

Twelvetrees (1906) believes that the shear zone/faUlt
is a pre-lode formation, as the lodes do not appear
to be displaced by faulting. He documents an increase
in reef width and gold content towards the shear zone
eastern contact, and a dwindling/disappearance of
reefing beyond this contact, within the shear zone.
He visualises reefing developed on opposite limbs of
an antiformal fold.

Finucane (1935) suggests that most reef occurrences
in the Mathinna district are related to a Qbelt of
close folding U which constitutes the main structural
line of weakness.
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Ittl'
Threader (~ believes that' this belt of close
folding constitutes the main shear zone. He also
states that several new lodes were discovered by
driving along the footwall of the shear zone
eastern contact, which implies that the fault zone
and lodes are integral parts of the same structure.

It is the opinion of this Company's geologist,
A.B. Daly. that the DNew Golden Gate Shear Zone"
is only one such zone within a very wide belt of
close folding. There is very little documentary
evidence on the nature of the faulting and dis­
placement, and indeed the magnitude of faulting.
The following is a study to assess the usefulness
of further research to establish such information,
which might lend itself to a possible projection
of fault-displaced, New Golden Gate-type reefing.

(b) Reefing, Fault Displacement, New Golden Gate Mine

The Loanes. Main and Central Reefs of the New Golden
Gate Mine are documented as haVing junctioned, and
disappearing in level drives south. At deeper levels
the East and West Reefs are documented as having
been truncated by a fault plane. At this fault plane
contact it is documented that the reef either dis­
appears complete~y or persists as quartz vein
stringers which trail off in a right lateral direction
from the actual trend of the reef (e.g. levels 10 to
14). In level No.4, and especially level No.6, the
"Zig-zag Reef" is observed as being a sequence of en
echelon fault-displaced (right lateral) segments of
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the one reef. This evidence suggests that a dextral
(right lateral) component of strike slip on the fault
plane has occurred.

(e) The Golden Hinges Adit, Black Horse Gully, Mathinna
(Map 4)

The Golden Hinges Adit is accessible, and is of
~eological importance because it provides the only
existing cross-section through what is probably the
"New Golden Gate Shear Zone". It had little significance
as a gold producing mine.

In the adit to the crosscut, relatively competent
phyllite, quartzwacke is intersected. Within 10m
from the entrance, however, a short section of
intensely folded phyllite/quartz is intersected, with
mesoscopic faulting. Beyond this small shear zone,
folding of 5a:S1 units shows a dextral sense of
vergence. An 52 schistosity is developeg at an
oblique angle to this folding.

The adit crosscut marks the onset of a major shear
zone - the New Golden Gate Shear Zone. Beyond this
point the rock is incompetent, black powdery graphitic
phyllite, with intensely transposed fragments of
quartz veini~g. Fqlding is intense, with marked
variations in fold axis orientation. Mesoscopic
faulting within this highly "mylonitised" zone is not
uncommon. A sinistral sense of fold vergence could be
generalised.
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Mesoscopic faulting, and sense of fold vergence,
suggests that a component of dip slip is present.
Observation of boudinaged quartz veining in the
crosscut, and measurements of quartz blocks, lends
itself to a possible argument that the strike slip
component is more that five times the dip slip
component. The intensity of mylonitisation/folding
suggests that the shear zone is a major one, and
that the extent of strike slip is great.

(d) Metamorphic Grade - A Petrographic study

The geology of a 2 sq.km area centred on the New
Golden Gate Mine Shear Zone has been mapped, and a
selected number of rock samples -petrographically
studied. A number of lithotypes were observed in
outcrop, including slate, phyllite, quartzwacke and
schists. Throughout the mapped area there is a lack
of outcrop, and owing to the erratic nature of the
lithotypes no attempt was made by Mr. A.B. Daly to
subdiVide discrete mappable units.

There is no obvious change in lithotype across the
New Golden Gate Shear Zone, with the exception of
the mylonite zone observed in the Golden Hinges adit.
Threader (1962) designates two lithotypes within the
Mathinna Beds. Tnese are: Lutite with subordinate
arenite content, and arenite with subordinate lutite
content. Banks (1962) believes that the above assoc­
iations of lutite/arenite are facies equivalents, or
separate formations, but structural evidence suggests
the latter.
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Sixteen samples were petrographically studied.
Texturally, the rocks are variable, with no graded
relationship. Rocks from either side of the fault zone
may show an S1 slatey cleavage. whereas unaltered
sandstone is not uncommon. Mineralogy is equally
monotonous with ubiquitous quartz. albite ( ~O%

of the rock). Phengite. graphite and other opaques
are usually present. Clinozoisite and digenetic
chlorite is not uncommon. Overall. no metamorphic
change in grade is evident across the shear zone.
The mineralogy might suggest low greenschist tacies,
at the maximum.

(e) Summary/Conclusions

The intensity of mylonitisation and folding in the
Golden Hinges Adit suggests a major shear zone, with
a magnitude of strike slip tar greater than that of
dip sliP. as suggested by mesoscopic faulting and
transposition of quartz veins within the shear zone.
Petrography suggests that the component of dip slip
is not of sufficient significance to warrant further
study, such as an electron microprobe geothermal
gradient study of phengite, chlorite or graphite
across the shear zone.

It may be concluded that a major shear zone is
eVident, having a large dextral strike-slip component
and a small dip-slip component. This shear zone lies
within a wide belt of close folding which constitutes
several shear zones. Threader (1961) believes that

b
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the Mathinna goldfield lies within an upfaulted
block. He suggests a major belt of shear trending
north from the Fingal Valley to perhaps the north
coast of Tasmania. and offset at intervals by p~- ~€.­

Permian wrench faulting.

It any faul t-ctisplaced segment of the New Golden
Gate Mine reefing exists, it could be located any­
where within 5 - 20 km north 0:1' the New Golden Gate.
if indeed the New Golden Gate reefing is not an
integral part of the shear zone •
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The Jubilee Mine - Exploratory Drilling <Map 1)

The Flat Reef, Derby and Lyons Reefs could be
considered as equivalents of the same reef,
transposed in a system of macroscopic synformal
folding, which has a general S.S.E. plunge.
Throughout the mine workings there is very little
evidence of faulting. The fault.on Lyons Reef is
considered to be of pre/syn reef origin.

In the final stages of mine development gold was
being recovered from Lyons Reef. About 18.8 tonnes
of ore were crushed to yield 23.9 oz. of gold
(i.e. 39.5ppm). Grab samples assayed 75 and 401 ppm
respectively. This ore came from Lyons winze and the
79m No.2 level, i.e. outside the limit of secondary
enrichment. Mine operations terminated because of
financial difficulties.

In 1973 Geophoto conducted soil geoche~ical and
I.P./V.L.F. geophysical surveys in the area of the
mine. Two recorded I.P. anomolies were tested by
costeaning. In the southernmost costean a quartz
reef/shear zone was observed, which is on strike
with the line of known mineralisation on the Derby
Reef. The quartz is non-gold-bearing. Geochemical
anomolies (Cu,As"Mn02,Hg, and (As/Cu)100) coincide
with the line of known mineralisation on the Derby/
Flat/Lyons Reef. Less than 100m east of the mine
workings is a zone of coincident geochemical anomolies.
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Suggested Exploratory Drill Holes - Jubilee Mine

The geophysical and geochemical anomolies observed
by Geophoto (1973) have not been thoroughly tested
by costeaning and/or drilling. The testing of several
specimens, both quartz vein and host rock, for various
physical properties has suggested that no geophysical
method can be usefully applied to the detection or
gold reefs at Mathinna. It is also considered that
further costeaning would only delay the inevitable
necessity to diamond drill.

Two exploratory drill holes tentatively planned for
the Jubilee Mine are:-

E.H. No.6 - To explore extensions of known reefing.

Location: on vehicle track S.E. of main shaft.

Access: goodj a backhoe will be required to level
the access and drill site.

Water Supply: by pump from Long Gully Creek, a
distance of about 100m.

• E.H. No.7 To investigate ground of geochemical (As)
anomolies some 200m east of the mine wo~kings.

Access: difficu~tj would involve bulldozing a track
for 100m up narrow creek gully.

Water Supply: drill site would be adjacent to creek.



860028
23.

Jubilee Mine - Drilling Data

E.H. No.6 Line of Reef Total
079m below
shaft collar

Horizontal distance -42 m ,...125 m
Inclined Distance "'-' 84 m ...... 250 m
Vertical Depth -73 m -216 m

•
Bore orientation ­
Bore plunge

This drill hole would. explore for southern and deeper
extension of ·the reef formation associated with the
assumed transposed system (envelope-like) of synformal
folding (saddle reef).

• • o •
Total penetration

Horizontal distance ~100 m
Inclined distance -140 m
Vertical depth ......... 100 m

E H N 7

•
Bore orientation
Bore plunge
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City of Hobart Mine - A Proposal for Drilling

"At 580 feet deep a slide was met with which
threw the reef over 8 feet to the west, and also
carried the shoot of gold away to the north at
an angle of 45 degrees, and I may say that shoot
of gold is still there."

Mr. P. Irvine, Mine Manager, Special
Edition Australian Mining Standard,
July 1st 1898 (page 63) •

Nature of the Reef

(a) To 61m depth in the shaft the ree;f has a vertical
to slightly easterly dip (strike N 150 E). Below
61m depth the reef dips westerly (about 760 ).

(b) To 91m depth in the shaft the reef had an average
gold content exceeding 1 oz. per tonn? The extent
of the payable reef in the adit drive from the
shaft was about 37m. The reef in the adit drive
was white, loose, with an average thickness of
0.9m •

(c) Below 91m depth in the shaft the length of payahle
reef decreased to 15m, with an average thickness
of 0.4m, in a hard blue slate host rock, the lode
being laminated and rich in arseopyrites.
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City of Hobart Mine - Exploration Drilling

(Map 2a and 2b)

A proposed exploratory drill hole (E.H. No.8) is
shown on the following page. This hole is planned
to test the reef south-west of, and below the
point of fault displacement. It is planned also
to intersect at right angles with the trend of
geochemical anomQlies (Soil sampling survey,
Geophoto, 1973). Anomolies for copper, manganese,
arsenic and As:Cu ratio are coincident.

Expected Point Total
of Reef Inter-

section

Horizontal Distance 139 m 152 m
Inclined Distance 277 m 305 m
Vertical Depth

collar?(below shaft 250 m 275 m

•
Bore plunge - o60 S.E.
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SECTION (B) - Re-sampling of Old Gold Mines

The Argyle Mine Workings, Mangana (Map 3)

•

The mine workings consist of three adits (No.1 South.
No.2 South and No.2 North). and trenches on the
southern continuation of the Golden Entrance reef.
To the west is a short adit and shaft on a O.6m wide
reef of low grade.

Overall the Golden Entrance reef varies from a puggy
trace to 1.5m wide, with an average width of O.6m to
O.9m. It trends N 40-550 W/55-70oNE.

~-SE

N:' I $tJ//I/, Agil

#1'2 s...,1h -'lgi,

(a) No.2 North Adit: the Golden Entrance"reef is
0.9 - 1.5m wide, well mineralised with py and Aspy,
but with minor gold content.

(b) No.2 South Adit: The Golden Entrance reef is O.9m
to 1.5m wide. well mineralised with py and Aspy,
for the initial 20m into the adit. Beyond 20m to
the end of the adit at 126m the reef width varies
from 0.3m to 1.2m with an overall minor gold content •

.
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(c) No.1 South Adit on Golden Entrance Reef

Bulk sampling

9 tonnes of reef mater~al from the po~nts marked (a) and
(b) in the above sectional view of No.1 South Adit are
recorded as giving a return of nearl~8 oz. gold,
equivalent to about 26.4 ppm Au.

Grab samples taken at (a) and (b) assayed 26.2 ppm A~

and 24.8 ppm Au respectively.

Quartz dumps near the adit entrance showed a gold
content varying from 1.76 ppm to 14.5 ppm, with an
overall low grade of about 4.1 ppm Au.
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The Argyle Mine - History and Gold Recovery

1900 to 1902 · 203.7 tonnes ore yielded 1427.1 oz. Au.•

1903 to 1905 • 400.9 II " " 988.15 oz.•
1907 to 1909 : no results recorded.
1910 to 1924 · little gold recovered.·
From 1900 to 1905 the ore produced averaged 3.99 oz.
of gold per tonne, i.e. 124 ppm Au.

In 1929 the Argyle Gold Development Company was formed,
and tested the workings described above, finding the
in situ ore to vary in grade from 17 ppm to 26.4 ppm.

Accessibility

The Nos. 1 South and 2 North Adits are accessible.
No.2 South Adit is partly flooded,and has collapsed
sections. The only adit having significant-gold content
is No.1 south, which is located via a footpath rising
at a 300 gradient for some 250 metres from the end of
a vehicle track •
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Argyle Mine, Mangana - Resampling

•

No.1 South Adi t

5cm

Because of encouraging assays obtained fro~ samples
taken in the Argyle No.1 South Adit during the previous
licence period. further samples were taken during the
period covered by this report. The location of these
samples is shown on the above section. and assay results
are as follows:

Fire Assay Analysis « 5 kg samples)

A-V1 '" 133 ppm A-V6 = 12 ppm

• A-V2 '" 11 A-V? '" 76
A-V3 '" 14 A-V8 = 13
A-V4 '" 7.6 A-V9 '" 20
A-V5 '" 75 A-V10 (composite)= 18 ppm

Average vein width = 0.45 m
Average grade '" 40.2 ppm (1.30zjtonne)

:Fire Assay Analysis « 300gm chip samples)

A-V2.1a '" 4.4 ppm A-V2.2a '" < 0 •.3 ppm
A-V2,2c '" 1.5 ppm
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Argyle Mine - Mangana

Section of Argyle No.1 South Adit, showing all
!asminex sample points and assays. in Ppul.

5cm

(J 5 lS'm
~,_ ...' _.l-~'

Vein Width at sample points varies from 0.1m to
0.9m, and averages 0.44m.

Average Grade of all samples is 31.2 Ppul, or
approximately 1 oz. per tonne.

It is estimated t~at some 920 tonnes of reef material
have been extracted in this adit, which at the above
average grade would yield 920 oz. gold. The actual
recorded gold production was 2,415 oz. from 605 tonnes,
an average grade of about .4 oz. per tonne.
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Argyle Mine - Mangana

,
Proposed Further Investigation

While the relatively high Au values obtained in the
Argyle No.1 Adit are offset by the narrowness of the
reef, this mine is considered to be worth further
attention, and arrangements have been made to drain
and repair the No.2 South Adit for sampling.

The mine area has been geologically mapped.

Sampling of Quartz Reefs in Other Mines

A further 35 chip prospect samples of quartz reef
from a number of mines within E.L. 17/7a were
sent to the Tasmanian Mines Department. Launceston,
for fire assay. of these 35 samples only 15 were
above the detection limit of the analytical method •

The Miners Dream Mine at Mathinna was close-spaced
resampled (5 kg samples), but the assay results
were discouraging.
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SECTION (C)

Golden Gate Mine Tailings Dumps, Mathinna

Survey and calculation of Volume, Tonnage and Au Content
(Maps 5a and 5b)

Introduction

During August 1981 a tacheometric survey of the Golden

Gate tailings dumps was carried out. Tasminex N.L.
have a scheme for heap-leach cyanidation of these
tailings, and it was considered desirable to make a
new estimate of their quantity as the previous estimate
by HUghes was made in 1948.

In the new calculation of volume, certain assumptions
had to be made owing to the difficulty in correlating
Hughes' survey with adjacent stable topographical
landforms.

Hughes' topography and the present topography were
correlated using the "residues" at the southern part
of the dumps, which might be considered a relatively
stable lithotype. Water erosion of the "residue" appears
to result in the formation of well-defined rills and
channels, with little change to the overall topography.
In other areas, correlation was based on the "slimes"
as a relatively stable lithotype, and on the adjacent
Long Gully Creek, which may represent a stable base
level. stream terracing was also used as a base for
correlation, although the 1948 survey excludes such
features.

,
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Summary of Survey Results

(a) Volume (Cubic metres)

sand Residue Total

Total Volume 1948 164.944 49.200 214.145
~

Total Volume 1981 132,124 43.139 175.263
Net Loss (1948-81) 32.820 6.09.1 38.911

~: The "Residue" is material which has previously
been cyanided. whereas "sand" and ·Slimes"
are in fact different si~e fractions of the
same uncyanided material, and are therefore
grouped in the above table as "Sand".

(b) Density (Tonnes per cubic metre)

Weight of dry sand

(i) ~: Number of samples weighed ; 23
Volume of each sample = 3023.12 cm3

Range of sample weights = 4.3 - 4.4 kg.
Average sample weight = 4.35 kg.

= 1441 kg per m3

• 1.44 tonnes per m3

(ii) Residue: Humber of samples weighed = 6
Range of sample weights

= 1.439 - 2.013 tonnes per m3

Mean density of (wet) residue = 1.73 tonnes/m3.
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(c) Tonneage

Sand (d=1.44) Residue (d=1.73) Total

1948 237,519 85,116 322,635
1981 190,258 74,630 ~64,888

Net loss (1948-81 ) 47,261 10,486 57,747
Net loss per annum 1,432 317 1,750

(d) Gold Content (compiled from data of Hughes (1948)
for all of twelve measured sections (1981)

Sand Residue Total

Number of samples 69 22 91
Average sample value 1.578 ppm .177 ppm 1.482 ppm

Tonneage (1981) 190,258 74,630 264,888,
gms Gold (Au) 300,227 87,839 . 392,564
Ounces (Troy) Au 9,652.5 2,824.4 12,622.6

* Value ($450/troy oz $4,343,62~11,270,980 $5,680,186

* Assuming 100% recovery.
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calculation of Volume from Cross-Sections (Map 5b)

Volumes in cubic metres:

Section sand Residue
Vol. loss gain Vol. loss gain Net ±

Fence
to 280.4 - - - - - -

Line Ail

AA-BB 5036 1884 - - - - -1884
BE-CC 7090 9090 - - - - -9090
CC-DD 12003 9726 - - - - -9726
DD-EE 17085 4698 - - - - -4698
EE-FF 17516 2178 - - - - -2178
FF-GG 14396 - - 717 - - -
GG-HE 20895 242 - 2456 - - -242
HE-II 24409 1983 - 7037 269 - -2252
II-JJ ~0775 2500 - 3025 1425 - -3925
JJ-KK 2635 520 - 2837 2304 - -2824
KK-LL - - - 6508 1802 - -1802
11 to
Fence - - - 559 261 - -261

,

TOpographic Changes (1948 - 1981)

Line AJi. ·•
Line BB ·•
Line CC
Line DD ••

No record of original topography or depths
of sand.
Loss of sand, wind erosion, subordinate water
erosion.
Substantial degredation of sand by wind erosion.
Net degredation of sand - wind erosion. Re­
deposition of sand with slimes revealed at
east end of section.
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Line EE • Degredation of sand - wind erosion, with•
subordinate water erosion.

Line FF · Little change in topography.•
Line GG Aggradation of sand - gully trap accumulation.

Line HH • Little change in to~ography, minor sand• degredation.

Line II • Degredation of sand by wind erosion, and•
minor degredation of residue by water erosion
(rill erosion).

Line JJ · Degredation of residue, redistribution by•
water erosion.

Line IX • ,\I " " " II II \I•• Line LL • " n \I " " \I n
•

Density of Tailings

There is an appreciable difference in measurements of
the density of the tailings materials when compared
with densities given by Hughes (1948).

•
Density - tonne/m3 Sand Residue

Hughes 1948 2.16 1.86
Daly 1981 1.44 1.73

Density measurements were made by Daly as follows:-

(a) sand: the density of both dry and wet sand was-measured. Dry density readings were consistent,
whereas wet density measurements were variable.
and less than dry density measurements. A sample
container of known volume and weight was used.



Dry density
Wet density

Number of samples n = 23
1\ "'"'Dry weight x = x = x = 4.35 kg

Wet weight Range = 3.6 to 4.25 kg
AX # x mode = 3.8 kg

1.44 tonne/m3

1.26 tonne /m3

860043
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•
(b) Residue: residue sediment is typically moist/damp

with considerable variation in sample w~ight.

Due to the consolidated nature of this material
each sample was obtained as a carved geometric
shape, from which the volume was calculated and
the weight measured.

•

Number of samples n =
Range of densities =
Mean density x =

6

1.439 to 2.013 tonne/m3

1.73 tonne/m3



Summary of survey Data (Hughes, 1948)
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sand/slime Residue Total

No. of boreholes 285 65 350
Total footage 3285 560 3845
Average depth (feet) 11. 5 8.6 11.0
Volume (cu.yards) 197,630 80,000 277,630
Tons (long) 321,600 112,000 433,600
Value (d....t/ton) 1.11 0.84 1.04
Total ounces Au 17 ,850 4.700 22.550
Density (ton/yd3) 1.63 1.40 1.56

Converted to Metric

Volume (cu. metres) 151.100 61.164 212.264
Metric tonnes 326,763 113,792 440.537
Density (tonnes/m3 ) 2.16 1.86 2.01

Comparison of 1981 Survey with 1948 Survey

Sand/slime Residue Total

Recalculation 1948

Volume (m3) 164,944 49,200 214,145
Metric tonnes 237,519 85,116 322,635

Calculation for 1981,
Volume (m3 ) 132.12,4 43.139 175.263
Metric tonnes 190.258 74,630 264,888
Net loss tonna~e

(1948 to 1981 47,261 10,486 57,747
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Conclusions

The recent (August 1981) survey of the Golden
Gate tailings dump at Mathinna indicates a reduction
of some 40,000 m3 from the volume measured by Hughes
in 1948. This is believed to be due to wind and water
erosion over the intervening years.

The considerable reduction in calculated tonnage from
the 1948 survey is due in part to the decreased volume
but mainly to the different values of the density of
the tailings. It is not clear why this discrepancy
should be so large.

other Tailings Dumps Within B.L. 17/78

Because of this Comany's interest in establishing a
plant for cyanidation of tailings at the Golden Gate
site, a search was made for other tailings dumps in
the area, from which material might be transported
to the treatment plant.

Several small tailings dumps, all associated with old
gold mine battery sites, have been located, measured
for volume estimates, and sampled for fire assay
analysis.
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These small tailings deposits are located as follows:

(a) Volunteer Mine, Mathinna Map Ref.726082

(b) City of Melbourne, Mathinna " 730111
(c) City of Hobart, Mathinna " 738070
(d) Twilight Mine, Tower Hill n 740020
(e) Mangana Reefs, Mangana n 744923
(f) Fingal Mine, Mangana " 742946

With the exception of the deposit at the Fingal Mine,
which is of low volume and negligible gold content, all
these tailings dumps contain significant amounts of
gold. The tWilight Mine deposit is of exceptionally
high gold content; there is evidence of a cyanide
treatment system at this mine, ~ut no records of gold
recoveries during the life of the mine.

Estimates of the volumes and tonnages, and mean gold
content are:-

Volume (m3 ) Tonnes at x Assay
density 1044 ppm Au

Volunteer 10,000 14,500 0.67
City of Melbourne 520 750 2.07
Ci ty of Hobart 10,500 15,120 0.43
Twilight 3,500 5,000 15.0
Mangana Reefs , 13,900 20,000 0.83
Fingal - - 0.3

Assay results are included in the Appendix.
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EXPLORATION LICENCE 17/78

Total Expenditure by Tasminex N.L.
for the Six Months Period

1st May 1981 to 30th October 1981
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•

•

Services. Rentals
wages. salaries, Fees
Accommodation
Transportation
Assays

Total Expenditure

84,880.94
$12,233.21
$1,419.90
$4,852.94

$463.00

$23.849.99
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PERSONNEL EMPLOYED ON E.L. 17/78

Throughout the period covered by this report.
geologist Mr. A.B. Daly was fully employed in
exploration and research in respect of E.L. 17/78.
He was assisted by an average of two field
assistants.

The programme of exploration continued to be
guided by geological consultant Dr. M. Solomon
of the University of Tasmania. and directed by
Mr. E.N. Charlton of Tasminex N.L •
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SECTION (E)

TASMINEX N.L.

EXPLORATION LICENCE 17/78

PROPOSED PROGRAMME OF EXPLORATION WORK

During the new licence period commencing 1st
November 1981 it is proposed to explore for sub­
surface gold reefs by diamond drilling.

The drilling programme will be as outlined in
this report, with priority given to the area of
the New Golden Gate Mine at Mathinna.

Investigation and sampling will continue at the
Argyle Mine, Mangana, with a more general study
of the Golden Entrance Reef, which is considered
interesting, and a possible diamond dril~ing

target.

A geologist will be maintained ,full time in the
licence area, with field assistants as required,
involving an expenditure of about $4,000 per month.
The cost of diamond drilling will be in addition
to this amount.

E.N. Charlton
Director,
Tasminex N.L.
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SUMMARY

A visit was made to Tasminex's E.L. 17/78 to advise on geophysical

metixxis which might assist in the exploration for gOld at the Mathinna

Goldfield.

The reef gold at Mathinna occurs in quartz veins; tilese vary in size

but are typicallY one metre wide and tens of metres long. The target

depth specified by Tasminex was up to 30m. 8aIli>les of vein quartz

and country rock (lWstly 'black' shales) were collected and sent for

measurement of density, magnetic susceptibility, resistivity and IP

effect. Although the small number of saIli'les (9) may not be

representative of the field as a wlx>le, the result& showed that measurable

density and magnetic oontrast& were unlikely. They also showed that

IP effects were possible fran the t<irget (the vein quartz has minor

anount& of sUlphides) and fran the country rock. (black shales) •

lin IP (and VLF) survey had previously bEn conducted over part of the

area (in the Vicinity of the Jubilee mine), however the inte;pretation

of this survey had not considered the subtle ananalies expected fran

l~ to l\~ of sulphides in quartz veins; further the ananalies that

were defined were not properly followed up (0.0 costeans were dug to

test coincident IF and Geochem ananalies; no lnineralisation was found) •

The possibilities of a VLF survey are considered since the method should

respond to veins that are extrarel¥ weathered, however responses may

also be expected fran fault&i joint&, oontact& etc. (The result& of

the VLF survey mentioned above were not sighted.) Also discussed is

the SF method, on a rather tenuous link with the Rossarden/Storey's

Creek tin field where SP has apparently~ successfully used to
detect sulphide-bearing quartz veins •.,
It is recamended that IP test surveys be conducted over old workings

where the 9eology is well known. These test& sb:mld include an area of

fresh quartz veins (e.g. the Tower F~ld, a sample of which gave an

'.
• •• /2
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effect), and fran weathered (altered?) veins (e.g. the West Vein,.
New Golden Gate), where U' effects might be obtained fran clay minerals.

Also reccmnendedis a magnetaooter survey, which, given the lack of

contrast in the test sanples, is suggested on the grounds of cost,

speed and ease of operation. VLF and SP surveys could be carried out

as ccrrq:>lanentaIy surveys to IP orps subsequent surveys if IP failed •

.,

'.

• •• /3
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AIM AND INl'RODUCl'ION

The Mathinna goldfield surrounds the'tcMn of that IlaIOO in north east

Tasmania. Following the discovery of alluvial gold at Mangana, south of

Mat:hinna, in 1852, reef gold was mined in the area up until 1932. The

princip:1l mines were the New Golden Gate which produced 253,000 ounces

of gold fran 298,000 tons of ore, and the Tasmanian COnsuls mine which

recovered about 11,000 ounces of 'gold fran 23,500 tons of ore. The

total production fran all other mines in the district was abovt 6,000

ounces fran 11,000 tons of oro.'! (Noldart and Threader, 1965) •

The lode gold occurll in quartz reefs which vary in width fran a few

centilootres up to 10m., and in length fran about Sm. up to 300m.

An average size ill perhaps Jm. wide and about 30m. long. In addition

to the gold, the quartz "contains Sllall aIlPUIlts of arsenopyrite, pyrite,

chalcopyrite, sphalerite and galena. The arsenopyrite and pyrite are

the ITOst abundant and oonsti1:\lteabout 1.511> of the ore, and the pyritic

concentrates average-about 10z. gold per ton of concentrate". (Hughes,

1953) • The 1'YJst rocks are the J:c,,;er Palaeozoic Mathinna beds, a series

of steeply dipping mudstones, siltstones, quartzwackes, with a marked

foliation striking NNW. The rocks are folded, and according to Hu,hes

(1953), the reefs occur along and on either side of "the zone of close

fOlding" which "corresponds to a zone of maximJrn develq;ment of slate, but

there is no relationship between the rock structures and the reefs,

and no preferred direction of strike". (However Noldart and Threader,

1965, state that the "quartz reefs occupy planes of foliation, bedding and

jointing" .)

I visited the area in April, ac:o::xtpanied by TasmineJc geologist Adrian

Daly. The ?JrPOse of the visit was to deteDn.i.ne what geophysical rrethods

, might be used to ,assist in the detection of the gold-bearing quartz

reefs. The veUW were observed as roth fresh, relatively ocmpetent veins
•

(e.g. the 'l:'o..'er Freehold 'WOrkings) and as weathered (altered?) clayey

veins (e.g. west Vein, west of the New Golden Gate). The depth to

(undiscovered) veins was expected to be as much as 30m. Fran the mine

d\lllPS it was noted that mu~ of the 1'YJst rock was dark to black shales.

All the mine shafts·had colfapsed and were inaccessible, ho.\>cverSCJOC>

adits were still open.

• •• /4
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PHYSICAL PROPERTY MEASUREMENl'S

several sarrples of vein quartz with visible SUlphides, and of host rock

(black Shales) were collected fran various mine dumps. Nine spec:iJrens

were sent to the University of Sydney for petrophysical testing. '!be

properties neasured were density, po.tosity, magnetic susceptibility,

resistivity and induced polarisation (IP) effect. The res~lts are srown

in. Table 1. It is eIJilhasised that these are a few, srrell sarrple,

mea.surenwmts which may not represent the field values. This is expected

to be particularly true for the resistivity values, since the

resistivities of in-situ rocks may be largely dependent on joints,

fractures etc. '!be differences bet1Neen en and Cf2 (2 spec:iJIens fran

the one sarrple) illustrate the point: there is over one order of

magnitude difference between the resistivit;j,.es.

The little variation in the wet bulk density. values suggest that the

gravity nethod would not be useful for detecting quartz veins.

Similarly the very low magnetic susceptibilities inply that there would

be insufficient cootrast for a magnetaneter survey.

There is a very large range in the Jreasured resistivities, over two

orders of magnitude; these may be classified as m::xierately resistive

('IF1), resistive (SG:il, Cfl, Cf3, J2 and MRl) and very resistive

,. (Cf2, J1, 'IF2). Whilst the three very resistive sarrples are all vein

quartz, the presence of joints, fractures, weathering etc. in the veins

JreanS it is IlPSt unlikely that a resistivity contrast would be observed

in the field. The results of the IF tests are unusual, only two

spec:l.mens shcMild an effect: one, a spec:iJren of vein quartz ('IF2) gave

a good IP effect of 20\; another, a speciJren of black shale (SG:il),

gave a low effect of 8\. The inconsistency of these results suggests

that the IF nethod 1o'OOld also not be a useful mathod, however its

possible applicatiOQo is further discussed under Geophysical Methods •
•

, "
. '. • •• /5
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PREVIOUS SURVEYS

Induced Polarisation survey:

A dipole-dipole frequency dana.in IP survey was carried out by Austral

Exploration P/L for Geophoto Resources Consultants in 1973. The

survey covered nine lines, 75m. apart, and used a 30m. dipole spacing.

The survey was centred on the Jubilee mine; a location p~an, showing

anomalies, is given in drawing Al64 (Turner, 1974) at a scale of 1:750.

J. webb (Austral Exploration's "manager and chief geophysicist) .stated

tha,t "a strong anomaly in all three parameters exists on all l;Lnes

either at the extreme eastem end or beyond the limits of the lines"

(webb, 1973). One other anomaly "of significance" persisted for

three lines. Other anomalies \\!ere inte:r:preted on all other lines

but they \\!ere 10Ieak and 00 work was reocmnended on these "nunerous

small anomalies marked and discussed" (Webb, 1973). I consider a

different inte:r:pretation may be plaCl:Jd on these anomalies and this is

discussed in the next section, Geophysical Methods.

The c:cmrent in the Geophoto Progress Report no. 73/11 (Tumer, 1973)

that "The lower limit of detection of sUlphides for IP is bEilieved

to be about 5'l1" is not true. Nearly fifteen years ago the nethod

was considered capable of detecting as little as 1'l1 by volume'of

netallic conducting SUlphides (Seigel, 1967) and there have been

considerable advances in inIltrunentation since then.

VLF - electromagnetic survey:

'l'umer (1973) also m:mtions a VLF survey and states that the netfud is

"oot applicable to this area although severCll well defined anomalies

were found." Tumer (1974) states that the VLF survey used a Ronka

.,EMl6 inIltrunent and that the work was carried out in conjunction with

the IP. He also ~tates that "several anomalous zones of questionable. ,

significance were 1.ndicated" and ooncludes that "the nethod is probably

of little use in this particular area for a nUllt1er of reasons"

(unspecified, although Tumer, 1973a, ootes that the ananalies were

unlikely to be caused by the/>Ulphide mineralisation). I have not. ~

seen the results of this survey, but my CCllloonts on the poss:lJ:>le applic-

ation of the VLF nethod are given in the next section.

J c. ."
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Geophoto Minerals carried out sane geochemical silllpling and 'fumer

,(1973) states that sane of the geophysical results can be oorrelated

with geochemical ananalies. 'l\.'o oosteans were dug; (1) centred at

135E on line 225N, which is a little over 1 kIn. grid south east of the

Jubilee main shaft and (2) centred at 15E on line 75N, which is just

2 kms. grid south of the Jubilee lMin shaft (grid north is about 25
0

west of t1'ue north) • '!he oosteans were to "further investigate the

better IP and geochemical ananalies" (Johnston, 1973). They revealed

pale grey slates with a lesser aDPUnt of grey to dark grey slates.

The results of the geochemical saupling of the oosteans were not

available for Johnston I S report, but the oosteans "failed to encounter

any macroscopic mineralisation." Johnston (1973) noted that the IP

ananaly was deep and that therefore the oostean did not test the IP

results. He also states that througl1out oostean no. 2 there were

"sporadic graphitic partings and narrow graphitic bands" and he oorrectly

observes that "their presence cannot be precluded fran contributing to

the IP response." '!he testing of the black shale fran the South

Golden gate ~rkings oonfilJllS thp.t such lMy be the case. This point

is further discussed in the next section.

Radioootric survey:

Finally, Turner (1974) cemoonts ori an airborne spectraneter (ganrna ray)

survey. K40 and Bi214 ananalies were supposedly located in the vicinity

of the New Golden Gate mine with others nearby. . However, .acoording to

Turner, 'other authors dispute the existence of ananalies in the area.

I have not seen the data, but do not oonsider .it likely to be significant.

'!he use of radianetric surveys is briefly discussed below.

GEDPHYSICAL METHODS

In this section a brief description of camonly used geophysical <

methods is given with an opinion on its possible application to the.,
Mcithinna Goldfield. '!he first metrod discussed is not ce:.tmonly used

(or even available) but is included since it probably offers the

greatest potential.

The Piezoelectric technique:
•

This metrod is not' available for routine surveys, but it is probably the

IIOllt applicable (BisWp, 1980). It is also possible that the technique

will be available in the future (date unspecified).

. ....... /7
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The piezoelectric technique stresses a quartz vein, usually with a

seismic explosion, and the resulting charges give rise to an electric field.
which is ueasured via electrodes placed in the ground. Fran the

tilre lapse, the distance fran the shot to the vein may be calculated.

The method is not able to discriminate bet\oleen mineralised arx'l unmin­

eralised quartz veins.

Magnetaneter surveys:

Whilst no magnetic effect was' expected fran the quartz veins, and altOOugh

a target with higher magnetic susceptibility is preferred, it was thought

that the mst rocks may have had sufficient magnetic minerals to provide

a measurable contrast with the quartz veins. ,The tests made, show' that

neither the veins nor the host rocks are magnetic and that there is no

contrast. ~ver the number of sanples tested was limited, and a

test survey over old workings could be reccmnended on the grounds that

it would cost very little to try it.

Gravity survey:

Like the magnetic susceptibility values, the range of targ~t densities

overlaps tmse of the mst and the range of values is small. A test

gravity survey would not be cheap and is not reccmnended.

Resistivity survey:

Resistivity measu.teuents may be nlade (and usually are) during IP surveys,

however surveys which measure only resistivity are very,much cheaper.

The tests show a considerable contrast in resistivities, with the quartz

vein sanples consistently high. However as was previously mentioned,

the in-situ envirc:lllamt, with water filled joints, fractures, cavities,

IlIeathering etc., will ensure that the resistive sections of the veins are

largely 'bypasseci' by the transmitted electric currents so ~t the '

'quartz veins woul,4j1 not stand out as resistive ancmalies - particularly at. ,

depths of up to 30m, 'Ulerefore a resistivity survey is not reeemnended.

"

", /8
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IP survey:

The induced polarisation (IP) phenaoonon is analogous to the behaviour
•

of a capacitor in an electric circuit: it may be Charged up and will

then, upon :rem:wal of the charging current, slowly release its electrical

energy (decay).· An altemative description is the way in which a

capacitor changes its iJlQ?edance with change in frequency: a capacitor

has a low .iIliJedance at high frequencies and a high impedance at low

frequencies. The 'capacitors' in the earth are ~tallic =nductors

(usually sulphides, although magnetite and graphitic shales also cause

an effect) • Thus tiJne danain IP systans measure the decay of pulses

transmitted into the ground and frequency Ck:main systems lreasure the

". change in the earth's impedance with change in frequency. (Mathematic­

ally the 1:\;0 systems are equivalent.) The technique is used to

detect =ncentrations of sulphides too disseminated to show a =ntrast

in conductiVity, i.e. electranagnetic or resistivity ananalies.

The IP tests have shown that ~asurable effects are possible frcm the

target (althou.gh there would be considerable dilution of this effect in

the field), but they have also shown that the host rocks may give an effect.

.'
The SUlphides in the vein quartz were observed to be confined to planes;

the large effect fran TF2 may the,refore be due to an exposed plane or

a small speciJten containing a larger than average percentage of sulphides.

COnversely, the fact that no responses were observed fran the other

quartz speciJtens may have been because of an unrepresentative lack of

sulphides.

I had expected the black shales to be much m:>re Conductive and have

higher IP effects than the tests have shqwn. Table 1 shows that the

mst rocks are largely resistive and fl:Qll three different areas only

one SaIlq;>le gave a measurable effect. This sugge~ts that, in at least

sare areas, the background levels sh::>uld be minimal.
./

webb (1973) appears to have interpreted the survey as though for a

~talliferous deposit, i.e. the bigger the IP effect and the lower the

resistivity, the better the ancmaly (lack of briefing ?). However since

'.
.., /9
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it is believed that the target oonsists of only small percentages of

sUlphides, then subtle ananalies should be looked for, with, if anything,

corresponding resistivity highs reflecting the resistive quartz host.

Large ananalies may well be caused by graphitic black shales. It is

enphasised. that small am:>unts of sulphides will only be detectable in

areas of very low geologic 'noise'. 'Ib illustrate the variability of

IP surveys: at Pine Point in N.W. Canada, ore-bodies were defined by IP

effects over about 1\ frequency effect: the west coast of Tasmania

typically has background levels of nearly 3'.

I obtained a copy of the results of the IP survey and these have been

forwarded to geologist Daly. ~les of the subtle ananalies referred

to above are (fran south to north) : line ON", l05E (1 no resistivity

high) : line 22N, 75W and 45E; line 45ON, l35W; line 525N, l05W;

.line 600N, 195E (7). HC100lever it is reeamended that IF test surveys

be oonducted over known areas before either following up these ananalies

or camri.ssioning surveys over areas of interest to Tasminex. The

tests should include areas of both fresh quartz veins and weathered,

clayey veins: the fo~r since IF may respond to the SUlphides, the

latter since a response may be obtained frun the clays. Surveys shoUld

also be carried out over areas frun where samples were taken, in

particular Tower Freehold and South Golden Gate.

§lectromaqnetic (EM) surveys:I. There are various types of EM techniques, usually serving different, but

overlapping purposes: all rely on the generation of 'seoondary' curreT\ts

in subsurface conductors by the application of 'primary' currents frun

transmitted EM fields (either natUral or man-made) •

If any rrethod is appropriate, it is the VLF method and a brief description

follows. VLF stands for 'very low frequency' and it refers to the frequency

_of radio waves (usually) used for cx:mnUnication with sul:rnerged suhnarines

and,long range na~gatiop. Geophysically speaking, the frequency (about

.20kHz) is very high, and this rreans that the penetration is often poor

.and that the geologic noise is high, since responses are obtained frun

usually unwanted featJJres such as faUlts, oontacts, swamps etc. Its

possible applicatiOn at Ma~ is in detecting the very weathered, clayey. .- ..
veins (e.g. the west Vein, preViously rrentioned)" which may give rise

to VLF ancctlaUes. However it is likely that the many faUlts etc. in the

area would also cause ananalies, and therefore. the technique would only

.. 110
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be OCl11Pl~taJ:y to SCllle other IOOthod(S) • The oost and execution of a

V?' survey would be e:atparable to a magnetQneter survey, Le. one person

to operate, with several kilanetres ooverage per day.

self Potential ·(SF) survey:

A naturally occurring voltage (self potential) often occurs in the

vicinity of IOOtallic conductors (massive sulphide bodies) • The precise

cause of the voltage is poorly IUlderstood, however it is known not to

be oxidation at the surface, since SP ananalies are nonnally negative

over the body.

The IOOthod is JOOntioned here since it was used at Rossarden and Storey's

Creek to find the mineralised quartz veins. The type and anount of

roineralisation at these mines is quite different fran ,Mathinna, however

the SUlphides there do not appear to be sufficiently connected to cause

an SF ananaly,

The equi~t needed is simple and cheap; a good volbieter, a long length

of wire (preferably as long as one profile line) and the s~ electrodes

as are used in IP surveys (' porous-pots') • Rate of progress would be

slower than a magnetareter survey and two JOOn would be needed,

The IOOthod cannot be recamended on theoretical grolUlds, and like IP

\4 and EM IOOthods, it too is an excellent finder of black slates, however

presuming the petrophysi.cal tests are right and the slates are not

conductive (confimed by VLF?), the SF oould be tested over known veins,
(ananalies of the ~r of sOrnv were' apparently reoorded at Rossaroen) ,

Radianetric suryeys:

_ Radianetric surveys use spectrare'ters or scintillaneters to nonitor the

anolUlt of garnna-rw actiVity, The fomer lOOasures rays with certain
•

energy levels (wch. can help to discriminate the cause of the radio-

activity) i the latter receives all energies, Garmla rays will penetrate

hundreds of IOOtres of air, but only tens of eros. of soil, and even less

through rock.
"

Apart fran detecting uranium, radianetric surveys can be used as an aid

to mapping; for exanple granites with their high potassium oontent often

~'''; .. , III
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show anarolous highs. It is very unlikely that there is any measurable

,difference in gClllmi-ray activity between the quartz veins and the host

rocks at Mathinna and even if there was, this would not be detectable over

a vein buried IlOre than say a netre under the surfaoe. 'lb be consistent

with previous ~tions, a survey oould be reoarm:mded on the

grounds of cost (siJnilar to a magnetaueter survey), however the

physical reasons (Le. attenuation of -yrays) are IlOre stringent here.

CXlNCLUSIONS AND RECl:MIDIDATIONS

The testing of several specilrens, both quartz vein and host rock, for

various physical prqJerties has suggested that no geophysical nethod

(neasuring the Properties tested)" will detect gold reefs at Mathinna.

The IP nethod appears to be the m:>st pranising, however the possibility of

IP effects frcro black shales in the host rocks significantly reduces its

pranise. It is recamtended that several test surveys be conducted over

old workings where the geology is well known C?). The tests should

include the South Golden Gate mine to test for a black shqle response

in-situ. Usually a black shale that gives an IP effect is sufficiently

conductive to show up as a resistivity low (this \'o\:)uld be a possible

criterion for distinguishing black shale responses frcro target responses)

l1cMever Table, 1 shows the SGG sample to be quite resistive •

The cost of an IP survey \'o\:)uld be about $350 - $400 per day for a 3 man
crew and all equi~t, but it does not include board or vehicles (at

, .
<?Cst plus 12-15\). Alternatively one operator plUS equiflOOIlt can be

hired at about $250 per day, again plUS all costs. For test surveys,

equi~t only oould be hired.

<
Magnetaueter, SP and VLF instJ:ulrents all cost about $20 per day. The

SP m:ti1od requiie!s 2 m:n to operate it, but magnetaueter and VLF- surveys

'may be carried out by one person. These three m:thods are not considered

as pranising as the IF nethod and are suggested as oatq:>lementary surveys.

}f~
J .R. Bishop ,
July 6, 1981
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•TABLE 1: PErROPHYSIC1IL VALUES • 0····
6'r)' ."..

SOuth Golden Gate:

City P.A. Tunnel: .

Jubilee:

TcMer Freehold:

Mangana Reef:

Location (AMG) - 574,500mE, 5,406,200mN

- 575,000mE, 5,404,BOOmN

- 575,100mE, 5,404,500mN

- 572,100mE, 5,397,60DmN

- 574,700mE, 5,392,80DmN

5aJ:t;>le Description Dry Bulk Effective Wet Bulk Magnetic Resistivity IP, .
Density Porosity Density SUsoeptibili~

RW =a~si;oa~\6oc
Frequency-.

tlm/c.c.l (,) (gm/c.c.) (egs unit x 10- ) effect
(ohm-m)

SGGl Black shale 2.73 0.9 2.74 50 3,120 8..';"
crl IQuartz vein with 2.~4 0.6 2.65 20 5,684

sUlphides (orig-
cr2 inallyone 2.6~ 0.1 2.62 20 83,033

sample)

cr3 Quartz-rich 2.61 1.4 2.62 30 1,356
mst rock

- INDICATES NJ MEASURABLE EF'F'OCI'

Jl

J2

TFl

TF2

MRl

Quartz vein with
sUlphides

Black shale

Metasediment
mst rock

Quartz vein with
sulphides

Black shale

2.58

2.78

2.44

2.63

2.77

1.35

1.0

5.0

0.4

0.4

2.5'9

2.79

,2.49

2.67

2.77

20

50

10

20

30

38,951

1,248 '

521

. 61,025

2,920

20
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26th Jun'81

Tn.!,,,)lUNa.:
!\1ctallurgk.d R~scar(;.h . . .. I
] :lboratory . . . . .. l 44 2431-2
Mjne~ ~11~p,njoo .. ..... J (211oc$)
E:i:p!OSIV(;S & InlfamImbJt: Liqulch

"OS'~~ 1":"'~~?!d\,~'4Z.=V\=~=·\=X::::::;;;;;;;;.Il
'0~. -

r, ~ DEPARTMENT OF MINES-TASMANIA

~
LAUNU,STON OFFICES
2l!7 WELLINGTON STREET
SQUTH LAUNCESTON 7250

Tasminex N.L.,
P.O. :Box 123,
St. Marys,
TASMANIA

i

Attent. Adrian Dal~.

Reg. No 8129.21-962

lJear Sir,

Please find below results of samples submitted
to this laboratory on the 15th Jun'81 and stated to be from
E.L. 17/18 Mathinna.

• Hep;. No Deocriotion ~ g/tulJne

MIt

C

J

<0.3
0.5 '

<0.3
<0.3
0.7

~-e. nee\"'~ '""~\
"""'ju...... ,

4.4
<0.3
1.5
0.8

c.o\c\fY\ ~",\,_, t\o~..~. 0.6

<0.3
0.9
0.9

~ <0.3
"'~..'" \iV\\V\c.. 0 • 8

"-"",,,,,, • QI.\l.. .....,"'t'. \ \-\.....~.."I<t. <0 •3
<0.3
<0.3
<0.3
<0.3

4c
2a
1a

2b 13f

1c 1i
2b
4a
Sd
1

V2

V2

V2
Vi

VA

V
VA

VB
VE

UJ
TF

812921
922
923
924
925

8'12926
927
928
929
930

812931
932
933
934-
935

812936
937
938
939
940

812941
_ .,_.lli,_~_.. Y

943 MIl
__........9.H '_----:

945 sMIl

812946
947
948

•
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12
76
13
20
18

Au sttonne

133'
11
14
7.6

75

1et July 1981

LAUNCESTON OFFICES
2iJ7 WELLINGTON STREET
SOUTH Ll\UNCESTON 7250

Adrian Daly.•

Youre fai~ully,

r'! j I ,1'" ..\- ./1. '~~<.i.,L~--
,,\I. I
(H. K. wellindton)

Chief 9hemist & Me~allur~ist.

&,ttent.

1 Rock Samplell
2
3
4
5

Reg. No ~1300~

A ··V· 6
A - V 7
A - V 8
A - V 9
A - V 10'

Descrijztion

A .. V
A • V
A - V
A - V
A - V

1'W - B
1'W - Cs.
1'W - Cb
1'W - D
TW - E

PEPARTMENT OF MINES-TASMANIA

.....,....

Please find below results of samples s\lbmitte,d to
tA18 la.PO~ilotory on the 16th Jun161.

Re~. No

61;004
005
006
007
008

81~009<'~t-·----~

010
011
012
01;

a1~014
015
016
017
016

TUUJiONES:
Me",UU<gical Il<aca<d> •• ..}
Labotawry • • . . . . 44 2431-2
Mineo lnopection .. . . . . (2 .....)
~..... loftfmmablo Liquldi

.......
~"

.' ,

...........-

••••.~... .
:~*,\,,.., .
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V 1 Uncrushed Vein <0.3
3 " " ~.}.~

<0.3
5 " " <0.3

V 2 Large Vein ~\..~(.,~ . <;0.3
4 " " ...\;. \ 0.3

~~.

1 ~ailing Sand sample «5 kB) 0.5
2 " " " <0.3
3 " " 1/ 0.4
4 II· II II (;\~ ~ \\~~. <0.3
5 II " " h ..\10\....", • <0.3

6 " " 1/ l ......~l-'....) <0.3
7 II 1/ " <0.3

•

Reg. !!£

812951 GH
. 952 GH
·953 GH
954 GH
955 GR

812956 OR
957 CR
958 CH
959 CH
960 CH

812961 OH
962 C.H

Description

Yours faithfully,

Au gftonne

•

11k@"-] --.'. .
(H. K. Wellington)

Chief Chemist & Metallurf;jist.

Analyses bY~'J.1... '-V.AAI'fl-riJ/I

()
Fee $210.00,



26th Aug'81

LAUNCESTON OFFICES
287 WELLINGTON STREET
SOUTH LAUNCESTON 7250

DEPARTMENT OF MINES-TASMANIA

TELEPHONES:

Metallurgical Research . . ..}
Labo",tory . . . . . . 44 2431-2
Mines Inspection .. ".: . (2 boes)
ExplOlivC$ 01< Inflammable Liquid.

860072

Tasminex N.L.,
P.O. Box 123,
St. Marys
TASMANIA

Dear Sir,

Attent. Mr. Daly

Reg. Nos 813959-967

Please find below results of samples submitted to
this laboratory on the 17th Aug'81.

Reg. Nos Descriptions g(t Au

• 813959 1 M.D. - V1 Vein samples. 2.0
h,Met:> t!,c«W\

960 2 M.D. - V2 ""MC. \ ~._. 2.8
961 3 M.D. -V3 .....5v..~ ~~~..~ 8.8
962 4 M.D. - V4 'i>cl"'V\e') . <0.3

963 5 C.H. - 1a Tailings sand 0.65
964 6 C.H. - 1b

(;.\'1 o~ \\o'o..~ ,\<.e."U"t~'0·
0.63

965 7 C.H. - 2a 1.2C........."j ~y\~.
966 8 C.H. - 2b 0.85
967 9 C.H. - 3a 0.88

•
Yours faithfUlly,,Oil/,j "'-;----J • -.L{.."L--. -,

(H. 'K. wellington)
Chief Chemist & Metallurgist.
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....' ,

Au r./t

1.2
0.5
0.5.0.,
4.5
o.s
0.9

,

2nd June 1981

•

Laboratory. 287 Wellingtoil Slf~t

Launcestoll. T... 7250 ,c,:",:,

. ,
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Laboratory, 287 Wellington Street
Launceston. Tas. 7250

12th February 1981

CERTIFICATE OF ANALYSIS
Taaminex N.L.

To .

P.O. Box 815. Burnie 7320

--==--,=.========

The sample of . . received

•
from

and stated to he from.. .. .!'lu.tllinno.

examined. with the following resuJts:-

on the6tllP~1:l1?1 ..

1m................................. have been

R.t=jislered
Number Description c/tonne

Au-'.--'''- - ..-- ... -.... ----_·_------------------11------1-----

•

810719

810720

810721

810722

TN - A

B

Tl'l - C

T!'1 - D

1.4
0.5
0.8

0.6

,jllna

•

C-/l(ttrJ·· -.......................................... 1 .
Chief Chemist j,oJ Metollurgist
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Map C. Cross -section. - Contouring width" Au content East Reef" NGG Mine,Mathinna.
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Map.D (ross-section-(ontouring Reef width,Au conte·nt West Reef. NGG Mine,Mathinna.
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HYPOTHETICAL MODEL I CITY HOBART MINE. 2b

o Extent of qtz reefing.

• Extent of payable (Au)
reef.
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ARGYLE MI NE WORKINGS I MANGANA. Mop,3

TASMINEX N.L E.L 17 /78 ...

--- --

X'

below
surface .

~ shaft.

\

\
\,

\
\

\,
\
\
\
\

•5
-l.-.

...­..,
..,.-----

/'------,
N61 5th Adit

Ad it. -+-"""-f1!!9
I .
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

! f~·
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I

" 6So • Location Adit No'1 sth is M.R 7501
/3 929.

.-...
o
o-\­...,p

n
A

., ."(,

I

I
I
I
I
I

I
I

02S
A It.

02 S::':._.... ~-"""~~.
65·

~"~.~~~~-:=~~::m
vA. -_a.

No 1 Sth Adit. wlnzes.
\

\
\
\

\
\
\
\

'1 •

. ') tho ~

Adit

No' 2 Nth
Adit.

\

(ross - section

5cm

x

o 60m.
1.._-====I"'_c:::==:===1

Scale 1~600

A. B Dal y , August 1981. (compi led from Blak e, 1939 )



"b 1- 1~4-"2
3023

860085

Mop.4 GOLDEN HINGES MINE ADIT,MATHINNA. 4
TASMINEX N.L E.L 17/78.
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