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SUMMARY

The Luina Exploration Liccnce E17/93 is located west of township ofWaratah in NW Tasmania. The
area has historically been a important mining centre which contains three better known historical
mines besides numerous showings ofbascmetal mineralisation. These mines are the Cleveland Mine
(Sn), Mt Bishoff (Sn) and the Magnet lead / zinc / silver mine located some distance to the south of
the Bishoff Mine.

Soon after the granting of the Exploration Licence MPI farmed the tenement out to Pasminco Ltd.
Following unsuccessful results of their exploration programs, Pasminco withdrew from the joint
venture. They invited consulting geologist Graeme B Weber to compile Final Reports on the project.
Gracme Weber brought to the attention ofMPI a prominent magnetic anomaly (North Magnet Minc
Magnet Anomaly) located some distance between the Magnet Mine and Mt Bishoff, which had
remained untested in the past exploration programs. This magnetic anomaly was interpreted to
represent mineralisation similar to Mt Bishoff. It was also noted that the magnetic anomaly was
adjacent to a distinctive regional structural jog.

On this basis, MPI decided to appraise the area further. A trip was made to the Department of Mines,
Hobart to undertake a literature search and a field trip to the general area. An E-W ground magnetic
line was read and the highest peak was selected. A N-S grid line was cut from this point and ground
magnetics and soil sampling completed. The topography was quite severe both north and south of the
base point, and the main anomaly was found to occur under Magnet Creek. Interpretation of the
magnetic anomaly showed it to dip steeply south. After topographic and geological input, it was
thought that the causative body may dip steeply north, and thus the magnetic zone could be tested
with a drill hole sited north of Magnet Creek, the only accessible location without involving
considerable earthworks. Soil sampling results were generally subdued with the exception offew
anomalous samples close to Magnet Creek.

During March a diamond drill hole was drilled from N-S under the magnetic anomaly. The hole
intersected a sequence of lithic sandstones, red brown mudstones and cherts. These when orientated
showed the beds, in general dip to the south, between 600 and 800

• The veins and fault zones in
general dip 600 to vertical to the north although other orientations were calculated. No significant
mineralisation was recorded in the drill hole.

Down hole magnetic susceptibility readings were collected on a metre basis. A very wide zone of
magnetic core commencing at 37 metres (well below the level of oxidation) was recorded with a
stronger zone between 160 and 188 mctrcs having the highest readings. Discussions with the assay
laboratory revealed that the iron is often in the form of magnetite, which was suspected but rarely
observed. The drill hole thus adequately tested the magnetic anomaly.

During the course of the drilling, reconnaissance was completed in the Magnet Mine area and the
general region. At the Magnet Mine all old workings and dumps located were examined. The Magnet
Mine produced 630,00Ot of ore for 37,993t oflead, and 248.2t of silver. No zinc was recovered. Run
of Mine Ore is estimated at 6% Pb, 7% Zn and 394 glt Ag Cox (1975). Records show that only four
drill holes have been completed into the lode horizon south of the old workings. Recoveries were
described as very poor, or old workings were intersected. It is now thought that it is more likely that
drilling methods did not allow the recovery of soft sulphides as the holes were completed in the
1960's and early 1970's.lt was variously reported that these holes intersected old workings and only
selvedges of the mineralised pipes were recovered.

It is concluded from both the data compilation and the rock chip sampling results that the Magnet
Mine area is under explored by modem exploration techniques.
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7. Drill Hole NMM-l (154.5 - 159 Om)

Showing the very strong quartz - chlorite breccia zone.

8. Drill Hole NMM-I (154.7 - 156.1m)
Close up of quartz chlorite breccia zone.

9. Drill Hole NMM-I (163.7 - 167.7m)
Top try upside down!
Bottom tray middle line shows selective fracturing observed. Note while
anastomosing fine veinlets from 165.7- 166.lm.

10. Rock Sample from ridge between R & L H branches of Comer Creek. Shows
bleached mafic rock with quartz veins to Icm. Containing both black and white
quartz. Rock sample MMA-20.

II. View ofLM 70 Drill Rig and drillers tent.

12. Photo of coarse sand baffie box - empty.

13. Coarse sand baffie box in operation.

14. Settling tanks below the baffie box.

15. Magnet Mine - old open cut - gossan zone looking north. Samples MMA-I04 to
MMA-I06 taken from walls in this area.

16. Magnet Mine - old open cut - gossan zone looking south. Samples MMA-101 ­
MMA-103 taken from these outcrops.
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INTRODUCTION

The Luina Exploration Licence EL 17/93 is located west of the township ofWaratah
in NW Tasmania (Figure 1). The Exploration Licence covers the northern margin of
the Meredith Granite in the north-west sector of the Dundas Trough, which contains a
sequence of metasediments, metavolcanics and mafic/ultramafic rocks.

The exploration licence has been the subject of a long history of small scale mining
associated with both metasedimentary and mafic ultramafic complexes. The licence
area contains two of the three large mines in this area, viz the Magnet Mine (pb-Zn­
Ag), the Cleveland Mine (Sn) and the Bischoff Mine, which is located outside the NE
boundary of the Exploration Licence. The Cleveland Tin Mine is under a separate
mining lease, which is currently held by Aberfoyle Ltd.

The Luina property was the subject of a joint venture between MPI Gold Pty Ltd
(MPI) and Pasminco Exploration (pasminco). Pasminco withdrew from the JV in
late 1997 following the completion of detailed regional exploration over the Luina
and adjacent 100% owned tenements. Much of the work completed by Pasminco is
documented in their Annual Exploration Report for 1997.

This report summarises work completed in the Exploration Licence by MPI since
taking over the management of the property in December 1997.

TENURE
The Luina Exploration Licence E17/93 covering a total of70 Sq Km of area was
granted to MPI on the 7 May 1994 for a period of two years. The licence was renewed
for further two years in May 1996 and was current to 6 May 2004. However with the
completion of the proposed program by MPI with no significant results, the licence
was surrendered on 24 September 1998.

The required Mines Dept!. Expenditure Commitments on the licence over the period
of two terms was $242000. MPI and its Joint Venture partner Pasminco Ltd had
incurred a total exploration expenditure of $400,487 over the licence.

GEOLOGY & STRUCTURE

3.1 Geology

The Precambrian Oonah Formation is the oldest unit in the area, which
contains in its upper successions mudstones, shales and dolomitic units with
intercalated mafic volcanics. It was these dolomitic units that were replaced
and mineralised at the Mount BischoffMine. As the overlying Crimson Creek
Formation lies to the west, it is thought that the Oonah Formation may young
in this direction. Mapping by Placer in the Magnet Mine shows a variety of
rock types. They include ultramafics, gabbros, basalts, and bononitic lavas
together with quartzites, shales and cherts with quartz veins and gossan zones.
The Magnet Mine is developed adjacent to a highly altered mafic dyke and ore
from the dumps appears as high carbonate banded ore. In the ComstaffReport
(Rugless 1974) the alteration halo is described as being 1800 by 400 metres of
prophyllic alteration around the Magnet lode which is 900 metres long, of
which but 300 feet (91 metres) was mined. The alteration zone contained
quartz veining with minor pyrite and chalcopyrite veining. The mafic dykes is
so altered it does not have a magnetic response.



3.2 Structure

REGIONAL MINERALISATION

On a regional basis all the better known mineralisation in the area is located es
on the western flank of a prominent but buried ridge of Meredith Granite
which trends north-east under Mount Bischoff.

The greatest source of information is Nye (1923) who spent some six months
traversing, geologically mapping and examining the area in detail. This section is
limited to the mafic / ultramafic dykes associated with the Magnet Mine to Mount
Bischoff trend.

210008- 2-

North-east of the Magnet Mine these ?dykes or interbedded mafic flows contain
several quartz sulphide lodes. Several were located while traversing creeks in this
area. They appear to be thin and have limited strike extents but this could be a
product of limited outcrop on steep slopes. This mineralisation appears to be best
developed just north of Mathews Creek where the grid line was cut. Here a prominent
bluff of mafic material outcrops within which veins ofquartz, which can be seen
dipping at approximately 45° to the north. This would make these veins trend at right
angles to the dip of mafic units, ie 60° south ifthey are conformable to the other units
in this area. Samples collected from this area returned copper up to 0.77% Cu, with
sample MMA-6 returning 0.58 glt Au, which was considered very encouraging. The
soil sampling on the ground magnetic line also returned up to 177 ppm Cu with no
gold values over 10 ppb Au. Other areas of quartz sulphide veining were noted
especially just north of the Magnet Mine, ie 200-300 metres north in Comer Creek.
The gossan zone on the Comstaffline 1400W was located. It was oflimited size and
a sample collected MMA-l returned 615 ppm Zn with 0.34% As with no significant
gold values.

Old reports state that the mineralisation at the Magnet Mine was the junction
between the main Magnet Shear and the junction of splay shears [Nye (1923),
Cox (1975)]. The main ore body appears to have been a pipe like feature at
one of these junctions.

The Cambrian Crimson Creek Formation lies approximately 500 metres to the
west and is not considered important in regard to this prospect. The mapped
mafic units may be part of a thrust mafic / ultramafic sequence, which occur
further west. To the south-west mapping shows the presence of several
serpentinite units which are probably the result of extensive shearing.

On a regional basis detailed aeromagnetics (pasminco Annual Reports) show a
general north-east trend of weakly magnetic units associated with the Magnet
Mine sequence. The North Magnet Magnetic anomaly lies south of this trend
and is situated between two northerly cross cutting structures, one of that is
associated with the Magnet Mine (Figure 2). The main magnetic trend shows
a distinct jog between the Magnet Mine and the North Magnet Magnetic
Anomaly, which is considered a prospective zone.

4.
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5.1 Literature Research

PRIOR EXPLORAnON

5.1.1 EL 1/63 - Aberfoyle / EZ Ltd (Glasson & Cox 1968)

To the NW of Mount Bischoff two further lead-zinc mines occur, the Persic and
Silver Cliffs Mines. Reports on the lodes in Nye suggest that they were oflittle value.

210009- 3 -

These reports describe the exploration of a large grid between the
Magnet Mine and the Cleveland Mine to the south. A grid was cut at
500 feet intetvals which was shortened to 100 feet intervals over the
2000 feet of old workings at the Magnet Mine. Geology and
geochemical soil sampling was undertaken but the results were not
recorded as they commenced south of the Magnet open cut.

Some time was spent at the Hobart Department ofMines library examining the
old exploration reports covering this area. A number of reports were reviewed
but many had been? pilfered and data was not available. A copy of the
Comstaff report on the Magnet area (missing from the Department of Mines
Library) was recently acquired from Normandy Poseidon's Adelaide office. A
copy of this report is enclosed as Appendix 5.

They estimated that the mine had produced 620,000 tons of ore for
37,395 tons oflead and 7.98 million ounces of silver. Zinc was not
accounted for as there was no market. Glasson & Cox noted that the
ore was very clean in that it contained little pyrite and that a clean
concentrate could be made free of carbonate An incline shaft was
developed on the F/W side of the lode but below 4 level the lode
flattened to 55° Wand so by 16 Level a cross-cut west was 523 feet
long..

Several attempts were made to find and inspect the Mathew's Workings. These were
initially thought to be located near the junction of the Magnet Creek and Mathews
Creek. These workings were finally found plotted on the Placer Structural map and
appear to be about ISO metres east (down stream) of the gossan sampled as MMA-I
and probably associated with the gossan zone.

All these 'shows' indicate that the mafic? dykes or flows have a number of base metal
prospects associated with them. The Magnet Mine is clearly the largest of these but
little modem exploration has been completed over the mafic sequences. Comstaff
completed the most detailed exploration in the 1970's.

To the south of the Magnet Mine, surface workings occur at the first creek and no
historic workings appear to occur or are mentioned in the literature south of this point.
A track (drill access track) was followed up the creek in this area but apart from some
trenching little else could be found.

Further east again occurs Fawkner's Show. It occurs 1.2 kilometres west of the
Arthur River Bridge on the old Corinna Track. These workings exposed weak lead­
zinc mineralisation associated with the SE contact of the mafic ?dyke sequence.

5.
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They proposed a series of drill holes W>E from high on the Magnet
Range. However only two drill holes, WP-83 and WP-84 were drilled
by El Ltd on the Magnet / Luina grid. They also completed ground
magnetics and stated that this technique was of little value because the
orebody contained no significant magnetic minerals. A soil
geochemical survey was completed on which two holes were sited.
This soil survey was completed on a hill slope of approximately 30°!
The geological map shows spot geology points with no interpretation
but indicates lithic sandstones to the east with cherts immediately west
with a mixture of dolomite (lode horizon), basic intrusives and gossan
in the mine area. The drill access tracks and drill hole sites are not
shown on the plan found at the Tasmanian Mines Department. It
appears that the two drill holes were drilled by El Ltd (? under a]V
agreement with Aberfoyle) in the 1960's.

The two drill hole intercepts are shown on Figure 8 ( a longitudinal
section of the Magnet Mine). Drill hole WP-83 intersected the
hangingwall vein and intersected 0.76m @ 0.7% Pb, 3.9% In and 37.2
glt Ag and drill hole WP-84 intersected the hanging wall lode from
277.4m and returned 1.37m @ 0.85% Pb, I.7% In, 34 glt Ag and from
289.6m and 4.llm @ 0.45% Pb, 1.7% In and 107 glt Ag. These
appear to be uneconomic but recoveries were extremely poor in the
vicinity ofJO%. The most likely interpretation is that the sulphide
zones were washed away leading to a significant diminution in the
grades obtained. The locations of these two holes were located during
the reconnaissance of the Magnet Mine, and are plotted on Figure 4.

El Ltd were later to obtain a Mining Licence over the tailings dam on
the Magnet Creek in 1973 which were then removed to Rosebery for
retreatment because of their high zinc content. The story goes that El
cut in a new mine track from the Corinna Road and cut a new section
of gossan which was sampled by Comstaff people on their EL 5/63
which returned up to 5% In.

5.1.2 EL 5/63 - ComstafT

In their final Report (May 1985) a summary of their exploration in the
Magnet Mine area was listed. This included 1970-71 stream sediment
sampling together with geological mapping of the drainages between
the Magnet Mine and Mount Bischoffalong the mafic dyke trend. A
Turam survey was flown, which focussed exploration on several of
these targets but not the North Magnet Mine anomaly. The stream
sediment survey noted that Magnet Creek was anomalous in tin to 800
ppm. Sampling of mine dump material showed the source was not
from the mine. Recent rock sampling MMA-10l - 106 returned up to
106 ppm Sn. No further exploration was undertaken on the source of
this tin anomaly.

Some follow-up ofTuram Anomalies with Chrome EM and ground
magnetics was undertaken in the general area without any further
significant results.



EL 47/88 - Placer

In 1983-85 a Digem Survey was completed which identified numerous
anomalies. Follow-up was very limited. The magnetic anomaly on
Magnet Creek was identified in this survey but no follow-up work was
recommended.

They explored the area for gold associated with mafic (boninitic)
volcanics. They completed bulk leach sampling (5kg of -6mm active
sediment) of the creeks draining into the lower reaches of the Magnet
Creek over the intrusives mapped by Nye (1923). They obtained a
series of low order results up to 13 ppb Au which was from Lunch and
Missing Creeks. Placer also compiled large geological plans derived
from earlier data (Aberfoyle & Comstafl) and these formed the basis
for our exploration. Placer concluded that the gold might have been
shed from a series of small base metal prospects stretching from the
Arthur River to the Magnet Mine area. They noted a series ofPb-Zn
quartz veins occmed adjacent to the Magnet Creek. Sampling showed
no significant gold.

In 1975-78 a 5 kilometre long grid was cut over the mafic dyke trend
as delineated by Nye (1923), which superseded the smaller preceding
grids in the area. The grid was geologically mapped, -80# soil sampled
(Cu, Pb, Zn, Ba, Mo, Ag & Ni) and ground magnetics and EM surveys
completed on 19 lines 200 metres apart. Only one EM anomaly was
located which was drilled but nothing significant was found. No
results from the EM and geochemical surveys have been sighted. The
interpretation of this work was that the Magnet Lode had a 900 metre
strike length, which was surrounded by an arcuate propyllitic alteration
mineralisation over 1800 metres long by 400 metres wide. Comstaff
also interpreted the mineralisation at the mine as occurring in "upwards
of three pipe-like zones formed at the convergence of intersecting
hanging wall and footwall shear sets within locally thickened
ultramafics" (Ellis, 1989).

210011
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Two further drill holes were completed at the Magnet Mine south of
WP-84 and WP-85. These two holes were to test the width and grade
of the Magnet Lode at depth. MAG-l intersected 9m @ 1.48% Pb,
3.46% Zn and 138.9 glt Ag from 259 m with the one metre interval
from 261 m returning 6.6% Pb, 13.7% Zn and 914.5 glt Ag. Drill hole
MAG-2 intersected 27.2m from 232.6m@ 0.41% Pb, 2.46% Zn and
41.9 glt Ag with the best being 4.8m @ 0.62% Pb, 6.28% Zn and 4.41
glt Ag from 255 m. It was variously reported that these intercepts
intersected old workings and only selvedges of the old mineralised
pipes were recovered and that they had poor recoveries through the
mineralised horizons. The actual location of this drilling was given as
311.5 metres @ 278.45° from the No 4 level main adit. This drill pad
was located on the ground and appears to be well away from the old
workings although the No 8 level exploration drive passes beneath
their plotted positions. Proposed drill holes MAG-3 to 6 were not
completed.

5.1.3
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Pasminco Exploration

Placer also completed an air photo geological interpretation of the area,
which is of interest. They interpreted the Magnet Creek where it runs
approximately W to E as having a dextral shear associated with it and
at the Magnet Mine the mineralisation being associated with a thrust
zone.

The North Magnet Magnetic anomaly appears to be associated with
this E-W contact, ie dyke - sediment contact, between the second and
third faults. The third fault lies 300-400 metres east and is at the
eastern end of the magnetic anomaly. The sense of rotation is
interpreted to be dextral. This fault appears to be associated with the
unnamed creek just east from Mathews Creek.

The regional magnetic picture shows the Magnet Mine is just south of
a structural jog where the intrusive dykes change direction. This jog is
also reflected in the Cambrian Crimson Creek metasediments to the
west. Structurally the dykes dip west as shallow as 55° at the mine but
where they trend more easterly and trend towards Mount Bischoff they
dip to the south. Unfortunately this was not picked up before drilling
commenced in the area.

210012- 6 -

Modem detailed low level aeromagnetics was flown by Pasminco
Exploration as part of their Joint Venture undertakings with MPI on
EL 19/93. Images of these magnetics were presented in earlier reports.
The Oonah Formation is characterised by being extremely bland (1997
Pasminco Ltd JV Annual Report). The only prominent magnetic
anomaly in the area appears to be the one over the Mount Bischoff
Mine. While the magnetic anomaly that is the source of this report is
quite obscure and lies on the contact zone of the mafic unit and the
Oonha Formation. This mafic unit can be seen as a weak 'necklace' of
magnetic anomalies stretching to the NNE, but becomes weaker near
the Magnet Mine until the' magnetic anomaly' is reached. In this
context it is quite anomalous.

A magnetic interpretation of this data was undertaken by MPI and this
shows that the mafic / ultramafic dykes ofNye (1923) have a
distinctive NNE trend with a sedimentary sequence on its SE side.
Several sinistral almost north bearing faults are interpreted cutting
these dykes in the Magnet area. The first is interpreted to be at the
Magnet Mine itself and maybe the surface expression of the fault
associated with the mineralisation. The second lies 300 metres to the
east and appears to have displaced the intrusive dykes.

5.1.4
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6.2 Soil Sampling

During the drilling of hole NMM-I a second grid line was pegged 100 metres
to the east. This traverse was levelled and ground magnetic readings were
taken. These results were plotted and can be found on Figure 6.
Unfortunately no soil samples were collected, as the central part of the
anomaly was some 60 metres north of the creek.

The 5000E-grid line was soil sampled at 20 metre intervals and the results are
attached as Appendix 2. The samples in Appendix 2 are presented from south
to north. Magnetic Susceptibility readings of the samples shows a strong
anomaly of up to 3100· 10 -4 SI units at 4860N with a wide zone up to 1900
between 4680N to 4800N. These high readings do not correspond to the
ground magnetic readings which show the magnetic anomaly occurs over
4960N. The assay results are subdued over this zone.

Over the magnetic anomaly the highest geochemical results were obtained,
with values of 1030 ppm Pb, 0.49% Zn, 16 glt Ag. These results however are
thought to be due to contamination from the Magnet Mine tailings further up
stream than due to the underlying magnetic anomaly. However at 4960 some
8-10 metres above creek level 219 ppm Pb, 1100 ppm Zn and 34 ppm Sn (the
highest Sn readi ng obtained in the survey) were obtained. It is reasoned that
this sample point is above flood level and gave encouragement to the anomaly
containing mineralisation.

210013
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The North Magnet Mine magnetic anomaly (Figure 2) was located by pegging
and reading a ground magnetic line approximately E-W along the old track
beside the Magnet Creek. The highest reading was then taken as the 5000E
line around the 5000N point. A grid line was cut on magnetic north
approximately 11 0 true north. The line was extended for 320 metres (slope
corrected) to the north and 360 metres to the south. It was pegged at 20 metre
intervals with magnetic readings being taken at 10 metre intervals. In general
it was only the edge of the bush that any cutting was undertaken as in the
mature forest the undergrowth was relatively open. The results were diurnally
corrected and the magnetic anomaly occurs immediately over Magnet Creek
Figure 5. This profile was interpreted by Southern Geoscience Consultants
Pty Ltd and interpreted to dip south. The author argued that in all probability
the beds would dip north as per the Magnet Mine and the dip maybe
influenced by the steep topography. With the steep topography added a steep
northerly dip was calculated and a drill hole was sited in the limited space
available to test this magnetic zone from the north. Access to test the zone
from the south would have involved a considerable amount of earth works.

CURRENT EXPLORATION

6.1 Ground Magnetics

6.
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To the north a weak but significant copper anomaly maximum 177 ppm Cu
occurred at 5160N which is in a zone of quartz chalcopyrite mineralisation.
The rock samples from this area had also returned up to 0.58 glt Au but the
soil samples from throughout the survey failed to register any gold values
above 5 ppb Au.

Diamond Drill Hole NMM-l

AI mac Drilling Pty Ltd was contracted to complete at least one diamond drill
hole to test this magnetic anomaly. They used a LM 70 drill rig and the hole
was drilled HQ for 199.5 metres. Normal environment controls were
assembled to control the return water. A series of pits and baffie boxes were
positioned from which water was piped into two settling tanks. Water from
the second settling tank was then pumped away from the creek to allow further
time before the water-entered Magnet Creek (refer Plates 11-14).

Throughout the drilling a problem occurred with the core orientation spear,
which in the majority of cases, orientated the core in a central location thus not
giving definitive orientations. A detailed log is attached as Appendix+and a
drill section can be found on Figure 7. Several photographs of the core are
presented as Plates 2-9.

In summary, the beds were found to dip steeply south so intersection angles
were low. Structural elements were also difficult to orientate because of a
poor orientation tool, but appeared to be vertical or dip steeply north.
Occasionally the vein sets had other orientations, several of which appeared to
be aligned N to NE. The core consisted of a sequence of metasediments
comprising silicified mudstones, cherts and distinctive lithic sandstones. A
number of structural zones occurred consisting of laminated and brecciated
veins and wispy tension gash infill of core with what appears to be black
chlorite. Mineralisation is mainly pyrite that occurred as paint on joints and
fracture fill. Little other mineralisation was noted. Several samples collected
from the core were thin-sectioned, details are enclosed in Appendix 4. The
most intensely deformed zone occurred over the interval 142-162.2 metres
where it is thought that a fault underlying Magnet Creek. The magnetic
property was examined using Exploranium KT-5 Magnetic Susceptibility
meter. Each one-metre section of the core was read. In general the readings
were very low to 28 metres well below the base of oxidation and then they
averaged 20-30 units. A zone of higher readings occurred between 160-180
metres. These readings can be found on the detailed drill hole log in
Appendix 3.

Magnet Mine Rock-Chip Sampling

Extensive use was made of Nye (1923) Bulletin 33. 'The Silver-Lead
Deposits of the Waratah District'. In general all the old workings located were
described in detail in this volume, and little had altered.
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Several samples were collected from the prominent gossan zone (the old open
cut) along the track into the Magnet Creek. Samples MMA-101 to MMA-106
were collected as channel samples across various party of the outcropping
gossan. Results were particularly encouraging as zinc values averaged 1.67%
and lead averaged 1.67%, ie that zinc was much higher than traditionally
reported at 0.4% Zn for each 1% Pb. This was supported by fresh sulphide
dump rocks which showed significantly higher zinc than lead values, eg
MMA-28 and MMA-15. Of interest is the presence of significant tin in the
gossan samples. These ranged from 35 to 128 ppm Sn and may indicate there
is some tin potential in the Magnet Mine area and may help to explain the 800
ppm Sn anomaly reported in Magnet Creek by Shaw (1985). Plates 15 and 16
show the old open-cut gossan zone.

Two rock samples were collected from the stream just north of the gossan
zone. It is very steep but several samples of a mafic - sulphide rock were
collected. Samples MMA-107 and MMA-l08 returned up to 0.5% Cu, which
indicates that the mafic 'dyke' or volcanics also have potential for copper.
Placer mapping (Figure 4) also shows an acid trachytic dyke up hill in this
area. It was not located.

The No 2 South adit was located approximately 200 metres upstream from the
Magnet Mine. This large adit was driven 1247 feet (380 metres) before the
lode sequence was intersected. This adit is believed to be south of all drill
holes and some dump material appears to be very high grade that may have
come from other sections of the mine. This appears to be doubtful as it would
mean double handling. The adit was inspected and was straight? 280° mag but
had fallen in on what appeared to be a rise at 1270 feet (387 metres). A
sample MMA-31 of lithic sandstone was collected from this fall. It appeared
unmineralised and the results support this estimate.

Adits were also located north of the main Magnet Mine workings. Two adits
were located near the headwaters of Comer Creek. Nye (1923) describes them
quite accurately. The first or lower adit is driven in a NW direction (320°
mag) for 73 metres through igneous rocks. Two drives were driven to the
north, which curve have been put in at 61 metres and 73 metres from the adit
entranced. Nye describes 'The one at 200 feet (61 metres) starts on five feet
of gossanous materia and decomposed igneous rock. This thins out to the
north and at the face hard, diabase porphyrite occurs to the west'. This
appears to have been extended since Nye reported as it curves to the west and
the contact dips south.

The other drive 73 metres from the entrance is described; 'starts on 2 feet of
gossanous material associated with what is probably a rock with platey
structure formed by one of the fine grained varieties of the diabase porphyrite.
This continues for about 70 feet (21 metres) with a vertical wall to the west,
when the drive turns to the north west and follows a narrow vein of ankerite.
At the face the diabase porphyrite occurs to the west, and forms a wall dipping
west at 50°. Thus these workings have not revealed any metallic minerals.



A second or higher adit has been driven about 255 0 mag (WSW) for about 35
metres. At the end a drive was put in at 3300 mag for 8 metres on a wall that
dips 600 to the west. In the floor what appears to be a shallow winze now full
of water was sunle Little in the way oflode material was seen apart from a
narrow siliceous lode.

They were put in to test at depth an outcrop of gossan, which occurs on the
north boundary of the section. The drives have come below the gossan, but
whether this gossan lives down, and represents either of these bodies cut in the
workings, is not certain. In any case these bodies of gossan are quite
independent of the Magnet lode and are of no economic importance. They are
situated to the West Side of the diabase porphyrite, close to the pyroxenite
porphyrite' .

The North Magnet Companies lower adit was also located. This was
originally mined to carry ore from the main Magnet Mine workings and is a
substantial opening in very good condition. The adit was approximately 50
metres long at 2800 mag before a collapsed rise was met. The ankerite lode
zone was exposed for two metres before covered in rubble. Two samples of
carbonate were collected. MMA-29 and MMA-30 returned only low values to
622 ppm Pb, 0.31% Zn and 38 glt Ag.

Two further samples were collected from the Magnet Mine area. The first was
a sample oflimestone from the drill pad ofWP-84 due west of the mine. This
was the only place that limestone was located and it is not mapped by prior
explorers. Cox (1975) noted that the mine stratigraphy had been traced by
Aberfoyle Exploration from the Magnet Mine to the Cleveland Mine where
equivalent dolomites hosted the tin-copper mineralisation. It is hypothesised
that this limestone unit maybe the first indication observed in this area of
potential replacement carbonate bodies. Sample MMA-16 of this limestone
did not return any significant values. A second sample in this area was
collected which was altered pyroclastic rock containing weak sulphide
mineralisation. This sample MMA-17 returned very weak copper to 189 ppm
Cu.

21001C- 10-

Several samples were collected of mineralised and gossaneous material from
within and on the adit dumps. Two samples were collected, Sample MMA-I2
returned 0.55% Pb, 4.53% Zn and 192 glt Ag in from the bottom adit and
sample MMA-13 returned 0.69% Pb, 0.25% Zn and 17 glt Ag from the top
adit. Sample MMA-12 was a gossan sample but sample MMA-13 was much
more siliceous. Additional samples MMA-23 to MMA-28 were collected from
lodes within the adits and from the dump material. They again returned
significant base metal values to 4.23% Pb, 7.63% Zn and 197 glt Ag, and
interestingly 40 ppb Au (top adit). This shows the area appears to have some
potential, as samples are yet to be collected from beneath the oxidised zone.
The geological plan shows the gossan to be over 200 metres long, and there is
evidence on the Placer Plan (Figure 4) that the lodes may be considerably
larger than shown.
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7.1 Location & Access

MAGNET MINE

6.5 Regional Rock Sampling

Only the lower parts of Willow Creek were traversed and no samples
collected. In Lunch Creek three samples MMA-2 to MMA-4 were collected
of cherts and gossanous metasediments / volcanics. No anomalous results
were received.

210017- II -

The Magnet Mine lies 7 kilometres west ofWaratah or Mount Bischoff The
main access is from the Corinna Road where a dirt track turns north ITom just
above the descent into the historic town ofLuina (Whyte River) which has just
been dismantled. This track of some 4 kilometres leads down to the old mine
workings and Magnet Creek. The Magnet Tramway down the Magnet Creek
and across the Arthur River leads to the back of the Waratah tip and can still
be traversed by 4WD vehicles.

All creeks ITom the Magnet Mine to 600 metres east of the drill hole were
traversed, both to examine the country rocks and also to follow-up on some
anomalous BLEG sampling results obtained in earlier sampling program
completed by MPI. In general the country was open under a good forest
cover, but soil and low vegetation masked much of the outcrop. A number of
rock samples were collected. Comer Creek just north of the Magnet Mine was
traversed and samples MMA-18 to MMA-22 were collected. This creek is
400 metres north ofthe mine workings and lies close to the structural job. The
rocks collected were generally gossanous and altered mafic rocks. The results
were disappointing with up to 136 ppm Cu and 400 ppm Zn being the only
elevated results.

Finally a sample of manganese rich, fuchsite bearing siliceous and sulphidic
waste rock used on the wall of the Magnet tramway some 70 metres north of
the track into the mine, was collected. Sample MMA-15 returned 0.27% Pb,
1.73% Zn, 22 glt Ag, 694 ppm As and 63 ppm Sn.

Regionally the last sample collected was from a gossan noted at the bottom of
a small creek 600 metres east of the drill site. This sample MMA-I was
slightly anomalous in zinc (615 ppm Zn) and had the highest arsenic value of
0.34% As, apart from the Magnet Mine gossan samples. It is now known that
this gossan of what appears to be limited extent is probably 100 metres north
ofa pit developed on a lead-zinc show early in the Century by Mathews, a
local prospector. This set of workings were not found.

Missing Creek was traversed but no samples were collected. On Mathews
Creek a number of samples were collected along or near the ground magnetic
traverse approximately 180 metres north of the base point. Here quartz ­
sulphide - gossan veining within a ?diorite intrusive were located. These
samples MMA-5 to MMA-IO and MMA-14 mostly returned anomalous
copper to 0.77% Cu, gold to 0.54 glt Au with up to 14 glt Ag.

7.
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Production & Development

The mine was developed to a depth of 1200 feet (366 metres) below the
gossan outcrop, and the internal decline was developed to 290 metres from
Level 4 cross-cut making each level approximately 24 metres (80 feet) apart.

Cottle (1952) estimates 520 tons of ore per vertical foot were produced
containing 30 tons ofleads. He estimated from old production reports (not
complete) that the Company recovered 5.7% lead and 11.5 ounces of silver per
ton. The tailings assayed 1.3% Ph, 7.3% Zn and 5.3 oz Ag perton, which
were dug up and taken to Rosebery for treatment in the 1960's or early 1970's.

The main reason for closure was not the commonly held belief of 'water beat
them' but that the internal decline shaft was put in at 73° west at the then
known dip of the lode at No 4 level but below No 5 level the lode dipped at
approximately 55° west thus the deeper the mine became the further the cross­
cut was needed to be driven west to intersect the lodes. This is illustrated on
the 16 and lowest level where the cross-cut was 159 metres long (Figure 9).
Eventually the amount of ore obtained did not cover the costs of production
and development.

210018- 12 -

The actual production was estimated at 620,000 tons producing 7.979 million
ounces of silver and 37,396 tons oflead (Cottle 1952). Nye (1923) who wrote
the definitive report on the base metal mines and prospects in the Waratah area
had earlier estimated production in his report as 143,750 tons of ore producing
5.923 million ounces of silver and 25,937 tons oflead when the mine was
producing between levels 12 and 13, and the mine was developed to level 14.
Eventually the mine was developed to level 16 with a 70 foot winze on the
footwall (richest) lode below this level before the mine closed (Cottle 1952).
Production was initially by "Crudes" hand picked rich (direct smelting) galena
ore, which was packed out of the mine to the Corinna Road. In 1900 the two
foot tramway was commissioned between Waratah and Magnet joining the
Emu Bay railway just east of the Waratah township and it was completed in
1902, which provided cheaper transport and so seconds could be treated. By
1904 the concentrator was finished which allowed the mine to expand
production. The "Crudes" typically assayed 20-36% Pb, 40-66 ounces of Ag,
whilst the "seconds" concentrates averaged 40-55% Pb and 90-114 ounces Ag
to the ton.

History

WR Bell first located the gossan outcrops on the eastern flank of the Magnet
Range in 1877 when cutting a track up the valley. It is not clear why a track
was being cut as the crest of the range contained a serviceable tnl(;k. It took
him a further 13 years to rediscover the gossan and in February 1981 he took
up the first lease, Cottle (1952). The first Company 'The Magnet Silver
Mining Company Co NL was formed in 1895 and worked the lode to 1933,
when a series of separate organisations including miners syndicates tried to
work the mine without success until the mine was broken up and sold in
November 1940.

7.3

7.2
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CONCLUSIONS & RECOMMENDAnONS

7.4 Geology & Structures

8.1 North Magnet Magnetic Anomaly

These have been divided into three sections. Firstly the North Magnet Magnetic
Anomaly, the Magnet Mine and Regional Exploration in the General Area.

210019- 13 -

i) Distinct magnetic anomalies lie some 1000 metres NE and along strike
from the Magnet Mine. The anomaly is centred east of the junction of
Mathews and Magnet Creeks where the Magnet Mine Track and
Railway crosses the Magnet Creek. Historically the old Magnet Mine
workings are only 90 metres long thus do not extend to the magnetic
anomaly (Figure 4). This anomaly was located in earlier exploration
by Comstaff in an EM Magnetic Survey in 1983 (Trussel 1983) but no
follow-up was recommended.

At the mine itself the lode occupies a strong fault zone between the two
intrusive units which can be seen on the detailed aeromagnetic image flown by
Pasminco Exploration. To the south the hangingwall Diabase Porphyrite is
separated from the lode but a wedge ofOonah metasediments. This unit dies
out with depth and the two intrusives again form the hanging and footwalls.
The lodes are comprised of a gange of ankerite due to the carbonising of the
intrusives. At depth the lode especially on its southern development appears
to bifurcate along a number of shears. These were the footwall shear (always
producing the richest ores) the south central shear and the hanging wall shear.
Later at lower levels a back lode shear of massive 'dolomite' actually ankerite
was developed.

No gold analyses were noted in this report. Cottle as well as Nye (1923)
estimates that zinc grades were 0.4 percent for each I percent oflead. It could
be argued that as zinc was not recovered by the mine that zinc was
preferentially not mined and this is supported by a reference in Godfrey (1984)
where it is reported that Ted Rist and his mates were working on the No 16
level the lowest level developed in the Magnet Mine, where they 'broke into
what seemed to be a mass of"useless" zinc. Of course a further explanation is
that the ore was becoming zinc rich with depth.

The ore body has formed between two basic intrusive bodies and has been
described in detail in Nye (1923). The lode zone itself occupies the junction
between a Websterite Porphyrite on the eastern side and a Diabase Porphyrite
to the west. A further Websterite Porphyrite (bronzitite) occurs again to the
west making the dyke complex some 354 metres thick in the Mine area. Nye
reports that the dyke complex thins both to the north-east and south-west but is
over 8 kilometres long, stretching from the Persic Mine, just NW of Mount
Bischoff, to the Luina area (Figure 3). A number oflead-Zinc shows occur
though this dyke complex and will be referred to in Section 7. Later authors
believed these 'dykes' to in fact be basic volcanic flows. This report accepts
that they may be dykes.

8.
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Magnet Mine Appraisal

vi) It is concluded that the hole adequately tested the magnetic anomaly
that failed to indicate anything of economic consequence.

iv) Ground Magnetic traverses located the magnetic anomaly and it was
found to underlie Magnet Creek. Soil geochemical results show
anomalous Pb-Zn-Ag results over the magnetic anomaly.

iii) The magnetic anomaly is associated with a distinct kink, or dislocation
in the mapped outcrop of the Oonah Formation and also in the regional
aeromagnetics. Detailed mapping of this area by Placer in their EL
47/88 supports this structural kink by the mapping of dips and strikes
in this area.

21DO:O- 14 -

i) The Magnet Mine occupies a fault zone between two mafic bodies.
Nye (1923) believed they were mafic-ultramafic dykes, but more
recent exploration Cox (1975) interprets them to be mafic volcanic
flows and metasediments associated with the upper units of the
Precambrian Bischoff Formation. The presence of orbicular rocks
would tend to suggest that Nye maybe correct.

ii) No exploration since the early 1970's has been completed on the
Magnet Mine. Historically this mine produced approximately 630,000
tons or ore for 37,993 tons oflead and 248.2 tons of silver. Ore is
estimated to have contained 6% Pb, 7% Zn and 394 glt Ag. The
Magnet lode can be traced for 900 metres but only 90 metres of this
has been mined. A propbylli-c alteration zone measuring 1800 also

encloses the lode by 400 metr~ ~f\)r~\\\i(
l1~~ yv\)' 4'W 11;1l

v) The drill hole NMM-I was drilled from 501m at 173° @ _55°. The
hole intersected a lithic sandstone, mudstone and chert sequence
variably silicified and fractured. Several zones were structurally
disrupted with extensive quartz-carbonate veining and tension gash
veining, which showed structural elements to be orientated mainly
vertically or steeply north, thus cross cutting bedding. Mineralisation
consisted of weak pyrite and chalcopyrite mineralisation associated
with the veining and ubiquitous black chlorite infill. The units are also
variably haematised. The source of the magnetic anomaly is thought to
be magnetite in the metasediments. Various units can be viewed in
Plates 2 to 9.

ii) The anomaly is hosted by the Precambrian Oonah Formation the host
to the Mt BischofTtin deposit, which occurs some 5.5 kilometres to the
east. The Bischoff Mine is conspicuous by the associated
aeromagnetic anomaly probably caused by massive pyrrhotite
mineralisation associated with carbonate replacement bodies and
granitic dykes.

8.2
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iii) Aberfoyle completed detailed exploration between 1964 and 1968,
which culminated in the completion of two exploration holes.
Comstaff were later to complete two more holes in the early 1970's.
Results are tabulated elsewhere, but all holes had significant core loss
through the ore zone. It is concluded that these holes would be
unreliable as indicators of economic ore due to primitive drill methods.
The best result was 4.8 metres @ 0.62% Pb, 6.28% Zn and 44.1 glt Ag.

iv) Rock sampling of other workings especially NW of the Magnet Mine
shows significant zinc values that were overlooked by Nye (1923).

v) It is concluded that with the significant rock chip sampling results
obtained in this program and the lack of modern geophysics and
drilling along the Magnet Mine lode zone offers some potential to host
economic zinc mineralisation.

8.3 Regional Exploration

i) On the 5000E ground magnetic line at 160-200 metres north of the
base point a quartz-sulphide vein system occurs within a diorite
intrusive. Rock sampling of this zone has returned up to 0.77% Cu and
0.54 glt Au. This area is worthy of further follow up.

ii) Nye (1923) notes a number ofLead-Silver prospects through the
'dyke' belt from Magnet to Mount Bischoff. To the south this belt has
been traced by Aberfoyle to the Luina Mine. Limestone was noted on
the drill pad of WP-84 which had not been previously mapped, which
may enhance the tin potential of the area. Historic reports indicate
other base metal shows occur to the south, but they were not visited.

RECOMMENDAnONS

i) Drill hole NMM-1 did not intersect anything of economic importance, and no
further exploration on the immediate magnetic anomaly is warranted.

ii) Reviews of the literature over the Magnet Mine area along with the results of
the rock chip samples results suggest that potential exists in the Magnet Mine
itself to locate economic concentrations of zinc mineralisation.



I

I
- 16- 210022

I LIST OF REFERENCES

I
CottleVM 1953 Magnet Silver-Lead Mine

Geology of Australian Ore Deposits
p£ 1160-1165

I 5 Empire Mining & Metallurgical Congress
A B Edwards (ed)

I CoxR 1975 Magnet Silver-Lead-Zinc Orebody
Economic Geology of Australia &
Papua New Guinea

I Bulletin No I Metals pp 628-631
C L Knight (ed)

I Glasson K R 1968 Preliminary Report: Magnet Mine
CoxR Waratah District, Tasmania

Department of Mines, Tasmania

I TCR No 68-498

Godfrey M 1984 Waratah - Pioneer of the West

I Advocate Printers of Burnie

Groves ID 1965 Lead-Silver-Zinc Ore Deposit at Magnet

I 8th Commonwealth Mining & Metallurgical Congress
Australia & New Zealand 1965
pp 491

I McAndrew & Madigan (eds)

NyePB 1923 The Silver-Lead Deposits of the Waratah District

I Geological Survey Bulletin No 33
Tasmanian Department ofMines

I Rugless C S 1976 Interim Report on the Magnet Mine Area
Exploration Licence EL 5/63 - Comstaff

I
Department of Mines, Tasmania
TCR No 76-1152

ShawR WL 1985 Final Report on areas Surrendered (June 1985)

I Everett MP EL 5/63 ComstaffPty Ltd
Department of Mines, Tasmania
TCR No 85-2383

I Trussell D B 1983 Interpretation of Arthur River area - Digem Survey

I
Exploration Licence EL 5/63
Australian Anglo American Corporation
Department ofMines, Tasmania

I
TCR No 85-2413

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

FIGURES

210023



_J"----
21002·1



21002S

roIL.

[
o. 0 0 0 0 0 0 0 0 0 0 0 0 0 j0 0 0 ••• 0 • 0 00 • 00. 0 0 0 0 0 0 0 0 • 0 0 0 • 0 .1l41lJlOll.tL 0

:,

~
~,~-_....----1

• 0 0 0 0 0 0.0 • 0 • 0 .00 o..• 0 i 0 o. 0 0 • 0 • 0 o. .0. o. 0 0 0 0 0 0 0 0 0 0 • 0 00 0 •• 0 •• 0 0 0 0 0 0 0 o. 0000.00 •• 0 ••• o. o. 0 0 0 0 0 0 0 0 0 0 0 o1l41!!QQl! roll.. 0

.~~AWQJIl!'l .

Figure 25cm,..

LeOEND r.:..") Gouon

- ....._.s m QIitotlne a.ua.~ GMlbfo

R_ F..-. & (;Ny a.t. Red r=.wn &
- I.ithoklgy boundarieI

MPI GOLD PTY LTD_0' I GfMn MudI*:lne, s.ncwon..
-- T_ MAGNET EL 17/93_os rn AmygdolicialBllul: I SpheruIitic BM.aIt. Tulfs

GIlbbto,~..t uIrwn*
~ ............ in high Mg beNItI "-Gnet mine-.. -

-~ Interpreted Geology
~ PoMibNl LimMIone ? itIIIltptWd from Ar'lgIodIa

Paclalo-.2 {[!] - Grid
Grey CMlrtriIl, shaM & chert
Strongly conklfWd, CheYfOn Folcla.

0 GNoywMe, MudMone, ... & chert
'<. D1p1stri~

P.euge.1
SbongIy frac::bnd in PM.

'R' Mine

Note: Geology IntefpI.... from AIrtIome fMSJI ...Md



LEGEND

AQUISITION PARAMETERS

Flown UTS
Line Spacing 100m
Line Direction 90-270
Sample Interval 7.
Flying Height 60m

DISPLAY PARAMETERS

Contour Interval :SnT. 20nT. 100nT. SOOnT

FINAL REPORT - EL 17/93

LUINA - MPI GOLD 21 00 I') 6
SCHAKU ~

.........................................., - -...,."..,.roIL.

MPI GOLD PTY LTD
MAGNET EL 17/93

Contours of Total Magnetic Intensity

Figure 28

I~
5cm

~I

..~.-



21002~

FINAL REPORT - EL 17/93

LUINA - MPI GOLD 21 00 t'\6
SCHAKU ~

98-4226

MUOllQntl.......•

LeGeND
LEGEND

P8c:kIlge • 5

Note:GeoIogy~ fnlm AIrtIome ...........
Rec:coInuunce fact Geology "'lIP by Mr1/IiO AInel1QI.. )2

Scm

LDIPm01JI)PTY LT
EllaGR!9BEL 17/93

II r1IBdOI
Grid

'c... Diplstriu

~ Min

14
5cr

I"

RedF_&GMy~F-.&

sp~gMudllDne.~.

DiMl;UiIIlIl'EIMelI'~EIMelI- Tufts
le-,v~""'.illllic

ying~ aIIlIiliDnilillllh MIl ...... Magnet mine_.

~ PoaibIe LimeIklne ? intlrpl-.cllIom AngIodMa

{ r¥6fLAY~1Ii.'W.Ie&cllIIt
~ SlIongIy c:onatId.a-~.

contour~.~:~r!~'lOOnT, SOOnTo SIrongly hclInd in PMI

P8c:kIlge • :I

P8c:kIlge - 1

Pllclalge • 2

P8c:kIlge - ..

.....H ? • • :toaut

~-------------------~--



I
. I

lO',

, .

,. ,~

".'

..,-',

I

~I

",

21002i' -

5cm

FINAL REPORT" EL 17/93
LUINA " MPI GOLD

SCHAKU

98-4226

I , I ,

I ; I ;

toe:>::ts ====

LE.CE~D

Con+ov,... .L;n~ .,...-. _. _

'II + n_ ,.~'II-.a er ~ceS .... _ .... _ 01 '"

Poct 11':tclc:s _ - _ _ _ _ _ _ ••••••••

--==.Mel;" ~ds ~ •

I

'.

....(".
.' , ": / ./, J: ,-.

I

i

/
I

\ (
\ /
\ l-
I /
I
r

I
/

/"
I

I
srpo

DISTRICT

<0

SCALE.

"'IT

,

SKETCH MAP
OF THE

\000 58' Q

" 2p, Ie I ?

WARATAH

J/ 1
I I

/ )

\

"if
f

\

/
I

I
/

/
/

'/

I
r

i
'-....

.......

'-...

\
)/

\ )
iQ.OtJ Zn1i' HI LI. )

.-/'-- / '\, /
/. ) \ ;' Q' ~~/

/ I . '_1f1l0 \~ ,yo (jt~ ....
,./ /' ~~ ... ,

/ '--'/ .' .
/ .,/

/

/
/

/

/

···

/

/

"'..t:....... .......__--~---==-.-.......--·-··-··-·,---tt-"~-----------.-.-, ...:..- ~ --------------------:-?=--I(-:,~OO-,!... ~ TtSWmr 3' • , nn "-m~' ... --. ewe - l'T TV H r-

/) \', ,/

'C/' ,

/
I

I

"'.
!\
IJ'

-

-'-'

l





\
\

5cm

FINAL REPORT - EL 17/93
LUINA - MPI GOLD

SCHAKU

98-4226

/

/

/

sed

---

/
/

--

--------",-----

--

---

--------=-="-- -

____---~----:J--

5415000 m N

?:l

v
~

FOR GEOLOGICAL LEGEND SEE TAS/2/2869

TAS/2/2862 TAS/2/2863

TAS/2/2864 TAS/2/2865

81-,,£ ',~.< ~~ TAS/2/2867~JA.s/N?~~~

TAS/2/2868 TAS/2/2869

~
TN

COMSTAFF PROPRfETARY LIMITED
COMPILED

EL 5/63 AREA I
C M J.

2100~!) DRAWN I~ATE
GEODRAFT 25/3/82

ARTHUR RIVER / MAGNET AMENDED

INTERPRETAT ION
SCALE

GEOLOGICAL I 10000

PLAN No

TACO '" ,"Oce:.



---------------------
Ground Magl1etic Results SOOOE Line

63200t---~---~---~--~-~-~-~-~-._-~-.~-t

N,..,.
o
o
~j

o

o Mag. Result

54005200 5300
Figure Five

51004900 5000
Northillgs

48004700

62800

63000

62600

62400

62000

62200

61800

61600-l-----~-_-~--~---~--~---~--_--'----__I_

4600

Mag. Result

FIGURE 5



---------------------

Ground Magnetic Results 51 OOE Line
62800t--~~-~-~-~-~~-~---~-~-~--~---_t

62600

62400

62200

62000

Mag. Result
61800

61600

61400

a Mag. Result

61200

N
l­
e
e
w.....

5050 5100 51 50
Figure Six

4900 4950 5000
Northings

48504800

FIGURE 6

61000+---~---~---~--~---~---~--~---_+

4750



Plan View

NMM1

Fill

Weathered

Metasediment/

Unoxidised
Metaseds

o' , Clasts

~" Breccia

Sandstone (lithic)

~~ ShearedNelns

b:l Mudstone/Cherts

~ Faults

Scm

Mining Project Investors_.- Figure 7,----- El17193 Lulna

Orill Hole NMM1_.---- Pian and 5ectlon

....--..-
• »-

Metasediments
variously silicifted
and hematised

Metasediments
Pervasivefy silicifted
occ. metabreccia and often
hernatised (more 50 at top)

Altered - fractured zone
silicifteationlbrecciation

Metasediments
peMlsively silicified
and hematised



_____011"_11__•...' 1110' lI'l__"""" _

I'

16

15

14

13

--T ----I

3

4

5

6.,
_~L

9

10

11

12

210033

_ . --r- t--··--~--

FIGURE 8

J ,

,=,====:!:r\\\\~\ill\.'.\\\)\\\'~\\\\\\\\\\\\\\~

",= ==®\~~~~k---===~
I,

• • •

- i

,

t
f
I

I
I
I
I
I
I
I
I,
I

..1
I
I
I
f
I
I
I
I
I
I

I
I
I
I
I

J
I
I
~

I
TARGET ZONE 1

f
I
I
J
I
I
I
I
I
I
I
I
I
I
I
J

I
I
I
I
I
I
I
I

2

Ii
I

---1-- j-

-

- - --
I

f
1-·
I
I
I
I
I
I
I
J

I
I

l I
I

; I
I

-I

---

' ..
j

'I

-----41'.,-;----+---.

I
---I -

t~
I
.I

tM4

I
r
I
I
I
+
I
I
I
I

TARGET ZO

--~

I
I
I f
, - I
I I
I I ,

- -t-----+-----:---t --- .
f I
I I
I , _ I _
, I
I I
J 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
~ I -
I I
I I
I I
I I
I I
J I
I I
I I
I I

_1. I -

fi :
I I
I I
I I
I I
I I
I I
I I
I I

-

.-1

TARGET .ZONE 3

5cm

J

I

: i ~
I' -

I; I
1,-,'---- -----, ..•

:: I
:}-- .. I

: I
I

: I
, 1 fM'>

I

: I
i; I
; ~: r~o
I

: I
: I
:-~ -~
I

: I
: I
I
I I
I

: I

- - - .~-

., -----,

,-_.--
I

I
;

--i--- --t,, '

,

-+

---;---- -~-----,

I. __~--l.__

I

,
-----j -----.j. - -,----,

I
I
'I

ZCJo09"

I_W)'-_

J._
,I
I
I
'1-

<c

I
>-

I
I
I
I
I
I
I
I
I

...,----,-.,...~r___:T-~-~~-_r___::r__-::r--..,..__--: in
-, J.---



•••
I
I

----r-~
I .

. ,

-~ - _.._-+------+--._--
. ,

---~!:

I ..... ---:---
__ -l----I--

t

I i :l ...
~ ~ ! ! ~::I ; ~ ~ ~
! I /'1I

Zoo ,

I - I

I I: .. "V"·,,:· . I
"./ :",1. !:,---j,,:~~,,~ I ,

I(. ,
I I , I I , , ..

: I

"t
I

I-' '100I I

I I I ! I
I I,
~ oj> ""

,...,

'0 ,~ J. !IO';

I,
I,.

j . I IJ.. ; II, ) - -- - -- .. -

-f~'
.'! I, I

~ . I
. I

I .I. I
,. - I

l~.
, , I,;'

I
I
I

~ "1 r
I

Not ttl Magne

-._-- ~

15

16

~£OOTG

FIGURE 9

5cm



I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PLATES

£f;OOTZ



Track on old Magnet Tramway

Plate One

Mount Bischoff

Persic MineMagnet Creek Valley

/ \ FaWk,er'S Show

Magnet Mine

\

Drill Hole
NMM 1

I



210037

Plate Two: Drill Hole NMM 1 (25.5 - 29.3 m.)
showing fault zone and haematised
chert/mudstone sequence

~~-~.. =---

Plate Three: Drill Hole NMM 1 (34.0 - 38.1 m.)
Showing mixed metasedimentary sequence showing
fracturing, and more competant haematised units. The
unit maybe a large mega breccia zone as 'ghost' bedding
is.often truncated by other clasts.



21003S

Plate Four: Drill Hole NMM 1 (100.5 - 105.2 m.)
Showing competant core with cross cutting quartz _
carbonate veins with high intersection angles.

Plate Five: Drill Hole NMM 1 (132.4 - 141.3 m.)
Showing fault zone at 136.85 metres with competant
lithic sandstone to the top and haematised silicified
mudstone which contains zones of pyrite blebs. (see
second last row of core - outlined in white.



Plate Six: Drill Hole NMM 1 (149.95 - 153.5 m.)
Showing constant quartz - carbonate veining with thin
an.rtomising veIDlets in relatively competant core. Dark
grey sections are due to ?chlorite infill of fine fractures.

Plate Seven: Drill Hole NMM 1 (154.5 - 159.0 m.)
showing the very strong quartz - chlorite breccia zone.
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Plate Eight: Drill Hole NMM 1 (154.5 - 156.1 m.)
Oose up of quartz - chlorite breccia zone.

Plate Nine: Drill Hole NMM 1 (163.7 - 167.7 m.)
Top tray is upside down!
Bottom tray middle line shows selective fracturing
observed as white andtomising veinlets 165.7-166.1 m.
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Plate Ten: Rock sample collected from ridge between R & L H
Branches of Comer Creek. Shows bleached mafic rock
with quartz veins to 1 em. containing both black and
white quartz. Rock Sample MMA 20.

Plate Eleven: View of LM 70 Drill Rig and drillers tent.



2100-12

Plate Twelve: Picture of coarse sand baffle box - empty.

Plate Thirteen: Coarse sand baffle box in operation.
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Plate Fourteen: Settling tanks below the baffle box.

Plate Fifteen: Magnet Mine, old open cut, gossan zone.
looking north. Samples MMA 104 - MMA 106
taken from walls in this area.
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Plate Sixteen: Magnet Mine - old open cut - gossan zone
looking south. Samples MMA 101 - MMA 103
taken from these outcrops.
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CLIENT: MpfPtY.L"td.=1==--- E.L. I PROSPE~~~~~WtT~~-G~~ :-=:::-: __ - =-_ ID~fE: Jan-=-!'1~~!C - =~_--= _l,A~;A;;"ilabS
S~,!,pJed _bi': G. B. Webe'______ ___ ELEMENT I DETECTION L1MIIlI'P",-""less~tatf>d1_

Sample No. AMG. E. AMG. N. DESCRIPTION Au(10ppb) Cu(2) Pb(3) ZnIZ) AgIl) A,ll) Fe%110) Mn(3) Sn(3) WI10) SbIO,S) Bill)

-I
-I
Ni(3) 'Co (2)

5 9 15 141 0.5 33 5,87 1775 26 5 I 0.5 0,5

-------t------

5 23 3 112 0.5 4 11.94 1711 6 5 0.25 0,5
-------- --

_I
! --,---1 -- -----_ .. -

580 728 17 56 12 , 6.95 509 5 5 0.9 1
, ,

---- --------
I

-- ---1-

100 683 1.5 56 8 6.37 831 7 5 1.7 0.5

961 0.5

0.54,2

510
- ----------

6.72

4521761~ 92010-,M-,-,M""A.,.,,9'------+-,371 03()_~'I§0 _i~-"!l-'letic Traverse S'-6()~ ""____ _ _
-----i---~- _ Very_sirnilart,,_MMA 6 & 7, NVSulphs. but very

____!l~~~~O_u~ ~~_ct~~-, __~~-= __?9ossan with who qtz. with g055.

.vuggs.,it~..Y"_<Jk,blue~gL?dy!-"_(di"ri!e)

Page 1
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bo;=~""*~~---t- --i~~=~R~0c=C~K~S~A'c:M~P=L1,-",N,G=-=L=ED=-G=E=R,----- f----- ---- - ,.-J ._L __ --- ---
CLIENT: MPI Pty. Ltd. IE.L. / PROSPECT: EL '7/93 Lui,..na=- --i=-=. _ DATE: Jan· Mar1.99~._ LAB; Anal~,,_ .__. _
Sampled by: G. B. Weber 1 ELEMENT / DETECTION LIMIT Jppm un!.,,;ss.!atec:l_)_ --+---c-c~. __. _

Sample No. AMG. E. AMG. N. DESCRIPTION Au (10 ppb) Cu (2) Ph (3) Zn IZ) Ag (1), As (1) Fe" 110) Mn(3) Sn(3) W(10) SbIO,S) Bill), NI(3) Co (2)

10

MMA19

f-1--_···"M"Mc..A:.1,.-=---8__+--.3:.70",3",9...0,-+c..5-.4.:.,:.,,.0,,7..,0,-+C,,,0,,r=-ne=-rc-C",r",~-,-~k,:.=L,-,H",Bcr.a",ncl1~SQrn"::;t>();;eju-;;".ti;;',,-- ..-.....-__-__-~ ...
_____--+- T- ~c..M.=.af.cic'---?v-'o.clc=-ac..nc..icc..w.ci.cthc-q~rtz veins. ~ MnO~ and weak S.

f-_M=MA:':"':'"'-0-f-,3",7..:'.=2",-SO,,--+-,S,.:.4'1460 IS m. WofMMA 9 .~ __...l.16~.....2_1L_3_L2 S.67 63S 6 S_..Q,_25..!O.S .. _
v. large ole of qtz.-gossan with gn.-gy. intrusive rock. ------ I ._.,' __: _

f-- --+ -+ -I'Q"'t..,z'--'.unit only '-2 m, wide some fresh?cp:__ .. ._1-_-f-----+---

~~:~A~'_1-'_--~---~-3-~---0~2=-B_S=S41' 030 ~:a;~~;;~;::~~:~;::~:~~b~_i;_:_~::_i:~_~:~~Y.X;O~k~~-!~-er~~s_-_-.-9-S .. --iT'-6"_ ~-o-.s_,.I~-4.--,_3_.0_~_S87_ -~-S.=~:I:'O' .. .1==
f----~-+j ~3'7-~0~2~90+54'1'90 ~--T---L.'--,--· '---5 i-'l-- O,SMMA 121l0tto",i\d!twhere CornerC:reekcuts..lh,,-t~ac:k. S,'4 O.SS% 4,S3% .192J_1J.Z...fl8.2.2__14:8 1S -+ _ ." ,.,_

! __ 'i. dk.bn.-redbn, & black, MnOxgossan from ad,t dump-,--,._ -t- ."___j I --__ ! --- _+ 1

MMAi-::C3--!--C3::-:7:CO'C::3-=-10=--P411:330:rO~~it:'~~sam'::tr~ck' S-m-.b-e!o-wf11;;i~-"k h-e-ap~---:"-.-s-_-~~jo-I 69002545--,-y-l-9~-2:-0 12-3-6-I~_5 I 4.90,S ",.,., -i---I

_. -+_.._. Llt.Jl-"~Jly, fuchsite ,!uart~_sull'hide~e, gn-,-sp,.py. __--+-- . -~-- ..- _ ... -- _ 1__ _

f---,M-,M-,A-,'-,4--i_ 3",7-," 00 S41~~;;::;=~~~~::roxl~~tel~5~,~~~~C-_ ~ C-:-.hO:-~, 77% :~-3 j ~ "~-=-~~ 2__ ~.s:±1 ~=TI_ ...s.~~S I, O.S _20= _40

Sample of quartz - chalcopyrite gossan with ?diorite,
f------+---+------F-"'= --.c-:--.- =:----+------=C .. --- i_--=r---,--
f-1---,--'-CM·c..Mc..Ac..,,,,S'---.r3.c7.=.0,,,S6,,,0"--t-,S=.4-,'. , 065 From rock wall of Magnet Tramway 70 m. Nof roadc..__ t'....12.... ....IlIl_O,27% i1,,73%: 22 694 1S. , 1. _7J~ _63 S 33,9,__ 2194 S6

_______ i~nkerite or~_~iltaining fuch~Lte,}chrysoco"a, __", '! .__... ,' '_'_. ... _
___ .\l.alena,sphalerite, calcite, pyrrhotite ?nickle. 1 -r -1--.---1- . ._

... MM~.Ei_1--369880 S41 0775- C~t~lIine limesto~e found atdrill pad but not , 0--Z2-~O--I-9~O-:S -'8 2.42 6034 .. S 0.25 'i 0.5iZ~t-jf
mapped contains Rugose coral frags black with white ....--.-- .---_._---

f-- --+ --+ -I's..e...c:-'o"'nd...a..ry,_ca,rl>,ona_lE!v"ins.low S,_~cherty. .. __±--.... . -1 __

370040 S410820 Dk,gy. ?pyrociastic?igna",t>ri~Uhitcontain.sepl~ote,_~_,.O '89 18-1
-'38 2 7 4.2S J 1007 1.5 S '-0.2S O.S 81_1_33_

f-- --+ --+ +O=.,n _hill!i~l11ine,_s1~ ch",-copyrite & pyrite min. -- -----"--.-~.-----1--"---1--- 1
t--7- 7-t---'1-t--'-3-7+-o-.-s+--4-+-C2-.6~o-j-__-7-9-S~-I---4-+---C-S--l_-()C-.~2CCS_+--C1-__+"-_6:CCS~.t~21-

.---+--+----+--+-+---i--.--- -----. _..J..._ +---,-1----

, 370330 ' S41107S 50-75 m. ab"v"Jas.t.sam~e_. . +-- 10~_+-.c10~.4--1_-,-8--t_c..l0.~ Jl.s. 62,3() +_1..2S 4 __ , ,SO__I _0~ ,2...S-+_4~--"C80,,--+f~..,2:,1_1
I V. similar rock. . __ _ __._ .. ---I-------I---+--+--+----.-+-.---j---I-- ~.-------

Page 2
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EL 17/93 LUina, Rock Ledger

---

,
~.

-----

,··---+-----t--+---+---;-----,-i---+---+--+-----+------l
~:::M=M=A==l:::03~:::t~3::7:::00~S:::S:::1:::S:::4:..:1~0::.7=20~~M·a-·g-n-e-t·~Mil1eGo55anZon,,---ontrackilitomin""'e-=..a_""'re=-=a_-.---+-'._50:::_ _38... \O.66~~ ,70"'%+"9'3+2"3"8"1-+-4"3'.8"4'-+"11"."40"0/<"0+-03'"5-+-""""5-..U3._

I
O.5 r::::::J-~::::'

Chip sample over 3-4 m. of exposed gos~an _g!J_t_~!O!?: I ~

~I-"'~M=_M=_A=_",":1:::_04=_-~tt-"":3::_7:::_00~_7::_S:::_ +::::_S:::_4:":_1~_0~7:S00:""--t-+-,-~:-:M,"~-ar=-s-pn~!a",a-=t~~Mp,-,pC"i~~:~~:~v:~;-=s-J,,-h-:=-4"'Z,,-m"'~~i~=~=-:-=~-x-=:o:::p-~=-~-e,=:-;",g-g,"~:,--t~_:_~_i~_eu._;_~;_;;_;,:_- __ ;~-5__--= ~_"...." ':;. ,»' m, "00% " -,ta~'_

~=--o""cL--- ROC!<SAMPLING LEDGER --~J----I- _ ----o-J--L.
CLIENT: MPI Pty. Ltd. E.L. / PROSPECT: EL lJ:/93.1-_uina . DATE: Jan - Mar 1998 LA8; Analabs
Sampled by: G. B. Weber ELEMENT i_DETECTION_L1M.IT (ppm unless statedL ._ . _ __ __
Sample No. AMG, E. AMG. N. DESCRIPTION Au (10 ppb) eu (2) Pb (3) Zn (2) '9 (1)) As (1) rel<> (1 0) Mn(3) Sn(3) W(10l Sb(O.S) Bi(' l MOl Co (2)

MMA 28.1 37031.9...e-l411330 'Top Adit off dump. .. ~O__2~0 ~.c2.3'Yo l.li~~ ,.197' 2 _!5.9!_.8.~~~_ ._5_ 1}2,6 i 0.5..41. 38_
r-----+--------- -,0:.yell'91cal!,er."d l~SI'd~olTlititic rock.___ ' -----,-'--+--+--1

I-- -+ +--- ..--..'~Z;;~!~:%n~:s:~~~~y~:~:c~::nous. _. ...__ ---=- -L-i _ ___~ ~=~!-~~_:- ==.•
MMA 29 370240 5410935 Lower Adit North Magnet Co. V.large..3·_2 metres 1._. __10__-1 9'_1_ 62~.. _. 7. 2..2 _38.. 5 1,,2.96 1.39% 1..s_~5_j 16_,_1_

1

1-,_0,5_ ~~ 33
____-+__ Sample from lode exposed at end of drive approx SO m. _ ,

1-- -+ +- ._th~Jt..coliapsedju~fter10de..z.on.".:._I_
r-----+---+---- _~~ri!.e/dolomite lode rock si. gn. colouration in part i I t___ ___ =- __+-_J-= ~~__ ..

:dk. gy. 1S zones could be described as a breccia. __ .__ _ _ ---t-
I

;_

r-M=M""'A--=3--=O'-+-':3--=7=0=24c'0=- r--S4 10935 Same location __.__ ___ _..J<l_8~~t~19..1-6.31~ I '=_4...._"3.1 9- 1.26%- 1.5 sf B~?_ ~O:5 =if ~i~
Massive ankerite/dolomite banded bl. chlorite and-----+----t-------------------...----..-.-.-.--- ---I--- .... - --- -,-----

I--:-:M:-:M""'A--=3""'1--t-3=-6':-:9--=8-=-80~···5410510 ~~:~~~~~h~.___ ___=t--i~ --~~-+~2: c-2:..1 1 --,::if4 =:~=t-1T~-!-- ~-:=~-i- S~f- 3~
I------+--~-r---- - ~a"'Pre from....!anenJr1..ri..~~J7.0i.eet (357 metres) r------ j _ .... _ f-- ' __ .__
r- -+ +- Fm'-'o~d~.g~y"_'_.lit.t1i£sandst"_n~..s.I....hear"d NVS. I. t--- ----J----t--+- ±~=_---=-

MMA 100 369120 5409680 La;g;q,;a7rY1.5km.f~m~;;i~~-ROa;J;;;,M-;;~ac~tSNR SNR __SNR _SNR-~C=~~. SNR-I SNR fsNR1SNR SNR f2NB......5r-11l. .5NR
r-----+--.-+ _. <:1'ip sample 8-10 m. across W. wall. haematitic red 8. 9L _ .... .....l .__.i -- ... -----.'--1 ..

1- +-___ shales with siliceous chert bands.
-1----. ------t~= ~~~~--==-------+----,-----t------.. .-C-- -f----,-j-

r--'i-MA 101 370055 5410720 Magnet Mine Gossan Zone - on track into ",ine area~ -- ---5-..1 44 0'-43% -j .75% 67 709 27.89 13.70% 37' S~_ 17 "o..-s-a=
,Chip sample over 3-4 m. of exposed gossan outcrop. ' ,

~-=-~==+-~==-,I~_~~~"_-~~-_·---·-_·'-~----~.",;c-i--f=------ . t-_-, ~=-
~MA 102 370055 S41072O __~a_gnetMine ...C;oss~"--Zon"--ontra..ck.intominearea. SO 177 3.60% 2.25% 4ZS 3736 33.17 7.84% 128 5 301 0.5

:Chip sample over 3-4 m. of exposed gO_~~_~f!~lJ!~~C?P:_

Page 4
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APPENDIX 3

North Magnet Magnetic Anomaly

Diamond Drill Hole Log NMM-l
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Luina EL 17/93 Diamond Drill Hole NMM 1

Logged by: GI1IBma B. Weber
R'=T~=r~:'-T.-2:c==t--.=_:=-+--~u_~~----;===,;;---'--From To Rae. IIIIIg.Susc(m) Value I DESCRIPTION

Locol Grid 5OOOE, 5017N. Inclination: -55~j
Azimuth: 173' mag. AMG: 37102054113151

DIAMOND DRILL HOLE LEDGER

E.LJPROSPECT: EL 19/93 Lul"8, Tasmania _

. Hole No: NMM 1 I. 1 I I. I,-J, '1 1. ':
DRILLER5:Almac Drllllng Pty.Lld. I '--+'~I--T START DATE: 16I:wBl~_,:,::,-;-uf.---.E
DRILL RIG: LM 70 !LAB: Analabs I FINISH DA.TE: .3lY319B I';f-.r .
ELEMENTIDETECnDNLlMIT(ppmunlessstatedj! -:=+- --- - +_ .u·----:
Sample No ! From I1o(m) "'(1000_ C, (2) !P_(31' tn(';1'0(1), 00(1)! F.% :M~'~(101 _(o.~ BI(;i\iIi\.) \COl')

7.30
7.300.000.00 '00, .. ~~!:¥:;==.:.,""",.~,~,~",. 'I .f=,~+ti,. '+,J_,Cl,~f_t,_·. =J.~-+"~t_·.,•. __

J-----+----+--+--- 1& meleseds. 30 em. 01 graverend sand@ 5.70-6,00 ?oldsoil -- --r---t--~ _-- '1_
:~';'7-:;;.-30~~:~-ol-0:_~6uO;::::::~~~~~~~-+\1 __--1i~::'-'~'-':=:'-':a=r:"'~'-':=:'-'~'-'~-'-~'-':'-':'-'ag=:'-'t~-'-'e--r-ie-h_'a_,e_ri_le_g_r_~, •• '" .. .• .~~,~=(:~~~-JJ ftrt

7.30 10.60 2.95

"

Page 1
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Luina EL 17/93 Diamond Drill Hole NMM 1

~- - - - -
_ 1 __ .1__ I__ DIAMOND DRILL HOLE LEDGEI!_ __ . Hole No: NM-tMAJ1 IJ-~=JJ.IL.l_J~!J _I +!_!_
Local Grid BOOOE, 5011N_t- lnclln8l10n: -Ss1. .__. . ._. __ DRILLERS:Almac Drilling Pty.L1d._-_I .__·_I~ START DATE: 16'3191l. -I--+--
AZimUlh:173'mag. I .AMG:37102.0541131Bj--._E.LJPR...OSPECT:EL1919aLUlna,T.asma.Ria -- DRILLRIG:LM70 I. _ 1 LAB:Analabs .. FINISHDATE:301a198._. +-_L-I-+_-/
Logged bv: Graama B. Waber =r _. ELEMENTIDETECTION LIMIT (ppm unle•• ata'adj • I ±=I-- r---- 1--_

From To Rec. i MSg.Susc(m) i Value 1--------- - DESCRIPTiON- ----- sample No ' FfOmlrc;(m~~~ c;(2)lPb(31 Zn(2) Ag(1) As(1) F";%M;(3),Sn(3)W(~5 81(1) NI(3) c-;;(2i
4240 4360 140' 340·350 I 1229~m~~ -mo~--.ID'..Jh,nunltsofmudstoneswlthlll~_ 1006 360 ~:~ f-----105 15 105 2 ~:~ 834

t
--I---:-I-- __ 2 9 f--

4B 60 46 50 2 90 350-36 0 4 0-21J.!l.!ira.gs 1007 38 0 40 0 55 11 119 2 8 89 791 ' 80

_:: :;~~ ~;~: ;~~:;~lli~'~~:d~J~I~;:r,:a"YTIihlCSsUnllsareeltherunalterecfor-1 ~~~%%~6_ -- +-1Q: ~;1 if3~±i~ i~~: j-=- -=--=f~~~'---=-
5250 5850 590! 380·390_f~~~ 'BralnRock'@366mbl_&llbnvhnelybanded(<05mm)_1210_ 440 ~Qf=P~a-L 75 = 2 ..9.~~?ltt--t -I -=:1 _' 74 -=-
5850 6450 600' 390-400-+ 1670 ~VYCherlSeqUenceobservedaSgyzoneslnPlale3,2nd q='011 460 4Ba 50 15 94 4 896 993 1_ 1 75
6450 7050 600 400-410 192m-j~omroWTheyareon\)'smilionesanaoccurelseWht::lreaISO 1012 ~:O SOQ - *161 3 96 _ rn85~8_49 _ ---=- __[~ 74~---=-
7050 7650 -MOl 410·42Q..1 2590IFrom616m---""melt!1"..gt!.blcherts ---- ~rsiJOfD2Q..- ~ttD-~!fi 9~4 1208 __1_ -- -j.!8f-
7650 7950 3WT 420-430 290 ILithlcSS@65m ~ 1014 520 5401= 54 ~.IOI 3 913 813~ 1 r 81
79 50 85 50 6 OO! 43 0-44 0 I 2 5·26 9 At 77 m & 86 rn.E'nes 01 redbnCiiBiiSwhiCh appeartO cont","- ..J.O~ 54,£- 561l. t=f ~ 97 - -m9 02 920_ --=-_- _- J~- __~~__-

I __~:.D.45~_L63..:_~~~eclasts~'1thlch~emSSoffrstslze 1016~~~Q _ 8~ ffi~4=H-2-§~ 61~+_ ----iEl2-
I 45.0-460 .l- 20.10- l'8ralnAock'~5~Justlookshk.ease~\co~sohdatedb\obl~Cht_1011 580 60 Q-

f
- ~~~ 104 3 ems940 f- -- 1--- - ~1 f-

I 46O-~~ 4-28 0 structural: 1018 600 62 0 96 3 96 3 827 853 86

-------c:'----+--:-+1..::;;~~~:*~2~-:~~~r~,:e~~t:vti2~7~red4b'l~rt3;r~I~7~:~~~ct~------ l~~§--~ll~H~6--::..:-::U? ,65 1if t~=4ih9;,34 - - I- - -" :J:; -~

---+--\-=I::~~:;C:B:~~:~;1::'::;~".:':'::;:""·'" ..... '--·"'~-r+O~;~~f1l~ - ,~±iJJ;: - -ffi:-rt!~f~~I--J--=l- L%:i-=
_ I -+-±j1 0-520 f9_9 22 9From 33 9-344mo~_gy rlth--'-~S!~ont.t!!~ln9ql~~a~ltzone-~Q23 ~O~721--t-----==- ~~72 ~'~~~Qu==g05 ~~tl~~~-~-I - --_-f§5t~-_ =t= ~?Q~3.o.. _~290 Mal-'JllractzoneC§i37--,-,"_1()_cm wlde,(PlalelL__ 1024 720 ~()I ~ 1_5 1O~+ 1 8£1. 1198

F
1_ L 1_ .8.6--1- 530-540 1590'~orall lone42S-436m 1025 740 760 80.3 99 2

ta
887 1132 ~ ~ 87

.-===t== _+-540-550 :m13S-21 ~earound50m ~eryffact&contaJns1hm~1mm WlSpygtz - 1026 760 780 ---- _ 85 !ml~1-H 9 ~8 _985 - __~_ _ =- ~ ~ __--=t--[ -+-~ 0-56~ 16 5-25 9 carb veins ?some magne~t~very minor~& chpy 1-5% qlz~=R02'i- 780 80~ -- f--'1i=r7! 5 _ 00 _ ~ 9 e!ffi-9O~__ I _ _l~~5r _
560-570 915~~ln\ L's,24"@368m;10"@467m 16"@491m 1028 8~ __~~O ~65 15 104 3 977 932 ~ I I J 1.87

~ t=F~o...l :~F~k~~~0~~~:~~e;.~~np?:'::e~~~~I;~:~~~ObeddlnS~±40 --- ~:1~5 j-Eo+--t 5f67- 98Br-~- 1--=:L-11 ~o ~-~

: i~u,,~!-r~,~~~~:;1r:~Er:"::~~---t11~~ -=t~ft-f+=1=1 ±i=1~E L±--L
I ! 620-63 0 02-21 2 70 m on core has tine (thin) ve,nlng «1 mm) with dk gy seiVedg ~- --F--~. -+ - -=t~ ~ -t-=- t-:- T_
, 63 0-64i=ffi4 70 both Iftobeddmg and C105S cultlng with mlnorchpy, chi & ?Sn ± ==t= ~ _I_
I I 640-650 2 3·22 2 766- 77 8 m core more Iract Ihrn qt, veins to 6 mm at top tracts =f -- --t= f= t-t£- - -- -- ----
I I 850-660 08·224 8tft L'stocoreaxlsatbottom45Dplungewes~-coreV,dlsrupted.I---=--- -f- ----- - =f- -I t-+--I---£-

66 0-67 0 I 1 90 Bedding ghosting atter thiS but seen between beds of lithiC 58 ==r =t =f I =t
1 +-__+_-+--;:6",7",0:;-68~0:----11-'0",0~5~.;;'0~3",-IIIi:,a".'nd'i--ichertlslstsone 01 which meybe clasts Within the other +___ I _ I---+---f-- =t=_~-__- ---=l---=-=_---
1---_~_1-__1-_+--~68~0~.~69~.0 !--.J5.!C'...I\%~·s 30"@53 5 m 25"@578."'. 18"~ 6 m ::t=--=- I I ::t::=-:---t=1=1 -- _I _ _I 1-- 1-

~~~:~~BI4~81~41~~·2~/~n2't:S~:f::~h5~~~flDr:~.I~:n~5:d:~;~:t§::-~ t±~-L·-:r J-- --. - -. -1_1_--=1_-_._--1_::-=-1--
1---Z.!0-7g~?10 ILast2m beddlngcannotbedlst eppearstobea,umbleoflrags __ 1_ I I ±_~- ~ _1 __

I I 720-73.0 I 450 Mlnerallsation/Allaratton: I I =+ =r I
__L -:--__+---"7;3.~0-~.7;4~.~-+-i>.1.15.5 IFrom2B.4m zonesbeOOmequ;terila9netic,esp"h8eii1ail~_i_ f=- --- ,,~- += -- ~=: --=!--~-].' -=:_=-:-~-

74,0.75.0._ 3.20 )unils, !,rob 'g. magnetite. _ _ ~ ,I I t" _\__'_,'_ _~_ _~

75,0-76.0 -- -8.3=21:4 '49.7·49.9 m. two small 0.5 em, qlZ_ veIns Wlthllon--mag-bl. Xstals. - , . -. ~~--:--t-J:::.-.. -.-=:L.--=---t-.-.__~+-.'._-
76.0-77.0 10.5-190 IAt 53.9 m. thin qtz. vein with magn. & chpy.low grade. I I_---+._l_ , . -+ .l_.-r i ._

77.0-78,0 6.10 IAt 59.9 thin zones ollt. - mod. gy. zones which appear to I I I r i ,I I! I
Page 3
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Luina EL 17/93 Diamond Drill Hole NMM 1

I;-:::=~=~=+-_-=~=_-=:r-_DIAMOND DRILL HOLE LEDGER Hole No: NMM 1 L"b--_L_f=I. J_I _
LDC81 Grid 6OllOE, 5017N. Inclination: _55" ~:=== =-~",~,---c_~~_~ __---1F-D~Ro.-IL",L,=ER:o:S:;::~"'Olma~c...Drri:::lllc.'n"gT"PlV.....L,-ld::._~I",-o--:1=1L----+_-+.::S"'T~";c.RT~D" TE: 1tV3I98LL1_-+_-t
....Imuth: 173" mag. "MG: 3710205411315 E.LJPROSPECT: EL 19N.l Lulna, Taamanla DRILL RIG: LM 70 I I ILAB: Analabs FINISH DATE: 3lVM18j;
L_by:GraamaB.Wabar ELEMENTIDETECTIONLlMlT(ppmunl..a"atad) I - - --

F:F'!'r"0-::m'-';'''-''~To='';'-R=ac.'-"'-~Ma~g.~S'-uoc(---C-m7) l--cV~a--'lu-e-f--- --- ---'D"E"S"C"R'"IP:;;T""IO"N"--- Sample No I From To (m) Au(10 ppb Cu (2) IPb (3llln(2) Ag(1), 48(1) Fe"'- Mn (31 80"(31 W (10} b (0".51BI(1tNl{ai\ Co{2.)

1051 143.0 145.0
1052 145.0 147.0
1053 147.0 1490
1054 1490 151 0

-

1055 151.0 153.0
1055 153.0 155.0
1057 155.0 157.0
105B 157.0 159.0 I

1059 159.0 161.0
1050 151.0 1530

Page 5 2100GO



Luina EL 17/93 Diamond Drill flole NMM 1

- - - -
;'O;:::~:~~~g5017N. AMG,I;~~::~~:;::t---__~IA_LJP~M_:_::_E_:~_~~_~_~_3~_~_~.,~~::nE=I.,-,R,----*g=C::~~CC~E"'RR"'I~c-:l,"~~-;~-C!l'"F'~'=II~O-:I~-=-:'-r-=~c::~.o.:L,-~~~k~~ia-j:--t--+~"'IN:-o~-;!;;~rr~~~ t+~~+=
Logged by, Gr••m. B. Websr 1_ ------- ELEMENTJDETECTION LIMIT (ppm unleo. slsl.d) __•. --f--- _-- e---b~+:-c::i

From I To I Rae. I MBg.Susc(m) Value DESCRIPTION Sample No From To(m) AU(10 ppb~CU (2) Pb (3)1 Zn(2) Age') AEl(l) Fe'%. Mn (3) Sn (31 W(10) b (0.5 BI(11 N'(3) C~2)

~ ~
'580-'59tt34 7q--L':aet....m~ln'ensefrom 149Bm core conlalOsexlenolve __ I I _~__ -f-------- ! _
1590-1600 4000 Ibl.?chl lnrlllolm,cro1ractureSInCore -~ -- \--~ ~L;fft --

,-------- _1600·1610 4800 IAt1547-1561ffilntensebreCCla110n,angularmod/gybn&--f-- ---=-=---- -=-~f--- •• -+1 - ....
-~~~:::t~1~~~~c~e~3s;I;~~~~I~~c~~~~~e,;c:,g~~n~::q=- ==r=\=_!- --± - ±=$~- =1 =1=_c=-
_.- -j-- I__~~~~:~~~~:,~~;~~~u~emuch less fractured, - =--.1----=---L=t- - -~-+- =1= 1=m-=J =:t= f----

--~ I -r~'49m severalsmall~~egralnedPY occ ?PflmarY_~:::tf --t~ EE i- -- ~-;=

t
~--~1482-1485coreqUilegn chI &frscl - ----- -f -- -t-- --$ - =t - - r---

===E
c py & ?Sn min 1rom 151 0-15245 _

--- -- Dk redbllntillOffract©1534?sphalente - -- -- -- 11= -- tt1I-- - - -
-----j-----t--c----~~_ - _ OcCi'Ounazo~oipYSPeckSI010%PYOVerSmalllnllromI84m~-- _-~ -----:-~_ - -. . -- L F~ f- -=-

t----+-~-+--!-- Plate 6 14995 - 1535 m ShoWing constant q1z carbonate "

t---T--+--+------1.--c-_--~~::,:.:~:'." _.~_i__"" ".-.-='=t- j::: j- j I '-I --±-+ i~-F
t------+----t-----+---------=+=+--=-_t::::::~:ebffi~~O-" .~ . -12~r.=t;t_r.~t'£t=tlt l=ti1~
1-::~::c-'::o=-+-:,,:=c:':7-1'-c6o:=00:+ "."'M''''" 00 ;:":::;-';".,, ""' • 00'......;:." ""'"-!...}¥--"" ".. _~ ,iJ,wl-:-l+~ I. ~ I Inl__=
1-:'~69~50:-+~1~7:c5c;:3;0-l-'5o:=80:+-,1c;:6;4c;:0-'65 0 4800 up to grit Size, with interbedded mod. red bn. 'sil~c ~~52 1650 1670 65 1 5 184 I 997 12n__'_ ~u-

17530 lB150 620 1650-1850 3000 mudslonesorcherts 1063 1570 1690 73 4 174 3 lOBO 1~--t-.---.- 74
18150 187.50 5.00 '56.0-167.0 3B.00 Generellylhio unll has the highesl Magn. Susc. reedings up 10 70. 1064 _169.0 171.0 55 . 15 . 177 2 9.90 1029 ----.-..=1='_. '_.~71·...

r.1"B7:,5;;;0:;-t~';;:9",3~.50;;--I--;6;:.,,00o;+--;'~6.~7",.O--;-1",6;;-B",0+-i48.00 From 171.8 m. large lithiC SS unil some Iract@173 1 m. 1085 171.0 173.0 62 _9_ 187 2 _9~~112. , ~,,,' 6~
193.50 199.50 6.00 1680-189.0 45.00 188.75 - 18B..9 m. Ihin zone of relict haemalised ?chert with 5% py 1066 173.0 175.0 ---o.i..70 _ ill.. '!if. 1 1000 '471 .. _. ..__. . ..... _ ..... 72L. ...

t--==-t-~=-t-='-+--;i~;~~Iim ~~.~ in one vein With ~ ?m"9~7~~ . ~:~ ~;;~ I ~;~~ ~+~I~: ._. +"i9ilo-iL_.±-+E~i'. _-.
t-----t----t---t---;lC:7"2.;0_--;1C:73~;0-1 3B.00 Structural: 1089 lB7.0 lB9.0 5~.5 97; 3 10.30 865 '=+:=:+__ 1m

17301740 3200 UnitmuchIBss;ractUred~Eliiooc-Zone~(egj"l~'166iT1.- 1070 1890 191.0 55 15 99· 2 1020· 994 ---'-$- I -,- ii67-:-
,74:0:,75.0 28.00 Less qtz carb. veining. 1071 191:0 193.0 55 15 102 3 10.00 !'2ClL -. ~tE·.§iE-•. :
175.0-1760 0.5-460 Firsl good orientatIon completed on bedding @ 160.5 m.; Int l. 1072 1930 195.0 66 1.5 111 2 9.13 10751 ',' 70 .
178.0-177.0 4400 @1B19m,15"gives80"I6B"I170': 1073 195.0 197.0 65 1.5 103 1 10.50 978 -- -- 68 -

~';7;9:.000_' ;'8~~0:.~0 4
3

1
:,..~,gO ~~i:~~~:;;s ~ ~~~~~So:~r:~r:x~~::.r~:c~I~~:C" f350" 107

4
1970 199 5 72 15 '02 2 . 1

0
~~eIF-..:£-_" -.-J-'----+_.. -.~~7_4.__. '_--._.-._

From 165.7-166.1 m (Plate 9) shows selective micro 'racturing , .' ==1=, ,
t-----+----j--+~;c~~ =-"';L--+----j---j----j-----j----+---+---t--+-j--

im:iH~ ~E 1~::~~~l~J\:~~i~iMIbreccia & carb isBO"165"/170"1 -: +-=~+=--H--
Page 6 210061
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Thin Section Descriptions
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MINTEK SERVICES

STEREOSCOPIC CHARACTERISTICS

MICROSCOPICCHARACTERISTICS

Constituents: (Percent visual estimate)

MPI

CRUDELY BANDED AND LAMINATED. FINE GRAINED.
FERRUGINOUS SILTSTONE OR SHALE

Crudely banded and laminated, fine grained, ferruginous siltstone or shale.

The relic clastic textures as manifest by banding and the presence of very fine
quartz clasts. suggest that the protolith was a banded and laminated,
ferruginous mudstone or shale. Secondary quartz is absent as chert or
chalcedony.

PETROGRAPHIC DESCRIPTION

39907
MMA 50 • 89.8m

Mod - dk red bn haematttic silicijied mudstone or chert.
Small ferruginous core sample from hole MMA 50. 89.8m
Very fine grained quartz. clay group minerals and/or sericite. and opaques.
Crudely banded and laminated. Relic clastic.
Dark reddish brown.
Very fine grained.
This crudely banded and laminated ferruginous rock appears under a
binocular microscope at Xl00 magnification to be a ferruginous mudstone. It
could have been moderately metasomatically altered by the introduction of
cryptocrystalline quartz wtth a cherty fabric.

Petrogenesis:

Remarks:

30% Quartz occurs abundantly as very fine anhedra and clusters locked in the clay
mineral assemblage that closely resemble relic quartz clasts by their angular to
subrounded shapes. Secondary quartz represented by either the cherty or
chalcedonic variety are not exposed.

40% Clay group minerals of indeterminate composition. possibly mainly composed
of goethite and/or hematite masked kaolinite and/or montmorillonite, occur as
very fine interlocking malted aggregates with a banded and laminated fabric
that are seen to enclose subordinate. very fine relic quartz clasts. No
evidence of grading can be seen. Sericite and biotite are absent.

ROCK NAME:

2100GA

30% Opaques occur abundantly as very fine granular aggregates that appear to be
composed of goethite and/or hematite. These secondary Fe oxide minerals
stained and masked the clay mineral assemblage. Relic sulphide textures are
absent.

Texture: Crudely banded. laminated and relic clastic.
Metasomatic Alteration: None exposed.

Report No.
Sample No.
Thin Section

Field Name:
Nature of Sample:
Minerals Visible:
Texture:
Colour:
Grain Size:
Other Comments:

I
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MINTEK SERVICES

STEREOSCOPIC CHARACTERISTICS

MICROSCOPICCHARACTERISTICS

Constituents: (Percent visual estimate)

...2

MPI

PETROGRAPHIC DESCRIPTION

Crudely banded, ferruginous pelile and Iithoclastic, ferruginous arenopelile.

39908
MMA 51 • 121.4m

Mod dk red bn silicified mudstone.
Small ferruginous core sample from hole MMA 51, 121.4m
Fine clay group minerals, quartz, ?carbonate, ?sericite and opaques.
Crudely banded and possibly relic clastic.
Dark brown and reddish brown.
Very fine grained and occasionally fine grained.
This crudely banded ferruginous rock appears under a binocular microscope
at X100 magnification to be a fine grained. pelitic or arenopelitic sediment
containing relic quartz clasts and possibly minor carbonate and sericite (white
mica).

32% Quartz occurs as sparse, very fine grained relic clasts in the more
ferruginous. pelitic bands and fairly abundantly as very fine and fine grained,
poorly sorted, matrix supported, angular to subrounded relic clasts in the less
ferruginous arenaceous pelite bands that also contain rare carbonate and
sericite. The fine Iithoclasts present are also of pelitic origin. Quartz pyro­
clasts are absent. Chert clasts are rare.

34% Clay group mineral, or minerals, probably mainly composed of kaolinite, or
kaolinite and montmorillonite (a smectite), occur as very fine grained, goethite
and/or hematite stained and masked aggregates that exhibit crude banding,
and as banded aggregates that contain relic quartz clasts and lithoclasts, and
rare carbonate. The two darker coloured. ferruginous pelitic bands only
contain very fine, rare quartz clasts. No evidence of hydrothermal alteration
can be seen in either sedimentary lithologies, including silicification.

Petrogenesis:

34% Opaques occur abundantly as very fine grained, granular aggregates that
appear to be predominantly composed of goethite and/or hematite
aggregates. The clast rich bands contain less ferruginous matter as hematite
and/or goethite.

Report No.
Sample No.
Thin Section

21006~

Field Name:
Nature of Sample:
Minerals Visible:
Texture:
Colour:
Grain Size:
Other Comments:

Texture: CrUdely banded and relic clastic.
Metasomatic Alteration: None exposed.
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Sample No.
Thin Section

Remarks:

ROCK NAME:

2100GG

-2-

MMA 51 - 121.4m MPI

The crudely banded, Iithoclastic, ferruginous arenopelife bands contain relic
quartz clasts and pelitic Iithoclasts set in a less ferruginous pelitic matrix. No
evidence of mineralization can be seen.

CRUDELY BANDED. FERRUGINOUS PELITE
AND L1THOCLASTIC, FERRUGINOUS ARENOPELITE



MINTEK SERVICES

...2

STEREOSCOPIC CHARACTERISTICS

MICROSCOPICCHARACTERISTICS

MPI

PETROGRAPHIC DESCRIPTION

Dk red gy cherty rock with dk steel gy ?haematite bands through it.
Small ferruginous core sample from hole MMA 52, 130.7m
Very fine grained quartz, clay group mineral, or minerals, and abundant
opaques.
Finely matted, granular and mosaic textured"
Dark reddish brown, brown and grey.
Very fine grained.
This ferruginous rock appears under a binocular microscope at X100
magnification to be predominantly composed of very fine grained, inter­
locking clay group minerals and quartz aggregates that have been stained
and masked by copious goethite and/or hematite. Fine specular hematite
bands could also be present. These can only be positively identified in
reflected light.

39909
MMA 52 - 130.7m

30% Quartz occurs as mentioned above as sparse relic clasts in the more
ferruginous pelite and more abundantly in the less ferruginous pelitic phase
present as distinctive clasts locked in the pelitic matrix material. Secondary
quartz as represented by the cryptocrystalline cherty or chalcedonic variety is
not present in either pelitic lithologies represented.

36% Clay group minerals, probably predominantly composed of kaolinite and the
smectite group clay mineral, montmorillonite, occur as very fine interlocking
goethite and/or hematite stained and masked matted aggregates that in the
more ferruginous pelite phase contain few relic, interstitial quartz clasts and
more abundant relic quartz clasts in the less ferruginous pelitic phase
present. The two distinct pelitic phases present contain no evidence of
metasomatic alteration, inclUding replacement by cherty or chalcedonic
quartz. Lithoclasts, sericite (White mica), chlorite, biotite and carbonate are
not exposed in interstitial or intergranular sites.

21006~'

34% Opaques occur abundantly as very fine grained matted aggregates
composed of goethite and/or hematite that masked the matrix clay mineral
phases present, and as what appear to be discrete grains and clusters of
specular hematite. Positive identification can, however, only be made in
reflected light with the aid of a polished section.

Texture: Finely matted and relic clastic.

Report No.
Sample No.
Thin Section

Field Name:
Nature of Sample:
Minerals Visible:

Constituents: (Percent visual estimate)

Texture:
Colour:
Grain Size:
Other Comments:
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Metasomatic Alteration: None exposed.

Ferruginous. fine grained. pelitic sediment and arenopelitic sediment
containing specularite mineralization.

FERRUGINOUS. FINE GRAINED. PELITIC SEDIMENT
AND ARENOPEUTIC SEDIMENT

CONTAINING SPECULARITE MINERALIZATION

210068

-2-

MPI

The specular hematite occurs as very fine, discrete. anhedral to euhedral
grains and crystalline clusters locked in the matrix clay minerals. Dusty
hematite and goethite are abundant and mask the clay minerals.

MMA 52 - 130.7m

Petrogenesis:

Sample No.
Thin Section

ROCK NAME:

Remarks:
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STEREOSCOPIC CHARACTERISTICS

MINTEK SERVICES

MICROSCOPICCHARACTERISTICS

Constituents: (Percent visual estimate)

MPI

PETROGRAPHIC DESCRIPTION

Weakly carbonate veined and mineralized, fine grained, ferruginous, poly­
mictic mhoclastic sediment.

...2

39910
MMA53 • 144.1m

Two distinct units red bn chert & gy ?chert with quartz sulphide veins parallel
to bedding.
Mineralized core sample from hole MMA 53, 144.1 m
Fine quartz; clay minerals, carbonate, ?chlorile, ?biotite and opaques.
Probably relic clastic, matted and granular.
Brown and dark brown with minor white.
Very fine and fine grained.
This rock appears under a binocular microscope at X100 magnification to be a
weakly mineralized and carbonate veined, ferruginous Iithoclastic sediment
containing quartz clasts and little or no cryptocrystalline cherty or chalcedonic
quartz. The sulphide opaque phases present will not be described here.

20% Chlorite, as ferrochlorite, occurs in the ferruginous matrix as fine patchy
.aggregates that exhibit no relic textures.

20% Calcite occurs as several fine, parallel disposed fracture fillings and as grains
and clusters locked in the matrix. It could be of late C02 metasomatic origin.

Petrogenesis:

30% Opaques occur as very fine granular aggregates that appear to be
predominantly composed of goethite and/or hematite. The sulphide minerals
cannot be identified in transmitted light. Pyrite could be dominant.

2100Gn

Field Name:

30% Clay group minerals, presumably mainly composed of kaolinite and the
smectite group mineral, montmorillonite, occur as very fine goethite and/or
hematite masked, matted aggregates in the matrix, and as fine angular and
subangular lithoclasts composed of clay minerals and chert that show little
staining and masking by Fe-oxide minerals. The quartz clasts and lithoclasts
are clast supported. None of the lithoclasts present exhibit relic igneous
textures, including pyroclastic textures. Evidence of weak microfracturing
can be seen In places.

Report No.
Sample No.
Thin Section

Texture: Relic clastic, mailed and granular.
Metasomatic Alteration: Possibly weak C02 metasomatism.

Nature of Sample:
Minerals Visible:
Texture:
Colour:
Grain Size:
Other Comments:
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Sample No.
Thin Section

Remarks:

ROCK NAME:

-2-

MMA53 - 144.1m MPI

The relic clastic textures suggest that the precursor was a ferruginous,
polymictic lithoclastic sediment. Chalcedonic and cherty quartz replacement
did not occur

WEAKLY CARBONATE VEINED AND MINERALIZED.
FINE GRAINED. FERRUGINOUS,

POLYMICTIC L1THOCLASTIC SEDIMENT



MICROSCOPICCHARACTERISTICS .

Constituents: (Percent visual estimate)

Texture: Crudely banded and relic clastic.
Metasomatic Alteration: Weak carbonatization.

2% Calcite occurs as a fine irregular microfracture filling. It could be of late CO 2

metasomatic origin.

21001'.1.

MPI

PETROGRAPHIC DESCRIPTION

39911
MMA 54 - 148.5m

Weakly microfractured, carbonatized and pyritized, crudely banded, carbon­
aceous pelite.

WEAKLY MICROFRACTURED, CARBONAT/ZED AND PYRITIZED,
CRUDELY BANDED, CARBONACEOUS PELITE

Mod dk gy silicified metasediment with considerable fine pyrite.
Small core sample from hole MMA 54, 148.5m
Fine quartz, clay group mineral, or minerals, ?chlorite, ?carbonate and
opaques.
Crudely banded and possibly relic clastic.
Dark brown and reddish brown.
Very fine and fine grained.
This crudely banded rock appears under a binocular microscope at X100
magnification to be a fine grained, carbonaceous pelitic sediment or
metasediment. Rare quartz clasts could be present in places. The opaque
mineral phases present cannot be positively identified in transmitted light. A
reflected light study would be required.

The relic clastic textures suggest that the protolith was a crudely banded,
carbonaceous pelite. Relic quartz clasts are rare.

28% Opaques occur as very fine granular aggregates that appear to be
predominantly composed of carbonaceous matter and probably minor dusty
pyrite as euhedral grains and clusters.

70% Clay group minerals of indeterminate composition occur as very fine grained,
carbonaceous matter dusted and masked matted aggregates that could be
predominantly composed of kaolintte and montmorillonite. Rare quartz clasts
are occasionally enclosed by the pelitic matrix material. A fine calcite filled
microfracture traverses this carbonaceous pelite. No evidence of shearing or
recrystallization, silicification, sericitization or chloritization can be seen in
interstitial or intergranular sites.

Petrogenesis:

Texture:
Colour:
Grain Size:
Other Comments:

Field Name:
Nature of Sample:
Minerals Visible:

STEREOSCOPIC CHARACTERISTICS

Report No.
Sample No.
Thin Section

MINTEK SERVICES

Remarks:

ROCK NAME:
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MINTEK SERVICES

MICROSCOPIC CHARACTERISTICS

STEREOSCOPIC CHARACTERISTICS

Constituents: (Percent visual estimate)

MPI

STRONGLY BRECCIATED, SILICIFIED AND CHLORITIZED.
FINE GRAINED. CARBONACEOUS PELITE

No evidence of metamorphic recrystallization can be seen. The protolith
could have been a carbonaceous pelite or black shale with rare quartz and
feldspar clasts. It could grade into an arenaceous pelite (sandy shale) or
pelitic arenite.

Strongly brecciated, silicified and chloritized, fine grained, carbonaceous
pelite.

PETROGRAPHIC DESCRIPTION

Mod gn gy ?silicified metasediment. Very strongly fractured with chlorite or
sphalerite infill minor dolomite or siderite veining.
Small cora sample from hole MMA 55, 155.1 m
Fine quartz, clay group minerals, chlorite, sericite and opaques.
Probably relic clastic and brecciated.
Grey, dark grey and greenish grey.
Very fine and fine grained.
This rock appears under a binocular microscope to be a silicified and
chloritized, carbonaceous pelite or black shale in which all relic clastic textures
have been destroyed. It was brecciated.

39912
MMA55 - 155.1m

Petrogenesis:

ROCK NAME:

Remarks:

72% Quartz and chlorite, possibly of metasomatic origin, occur in about equal
abundance as fine interlocking cryptocrystalline mosaic textured aggregates
that have been dusted by carbonaceous matter. Diagnostic relic clastic
textures are absent from interstitial and intergranular sites. Carbonate is rare.

28% Opaques occur as very fine granular aggregates composed of carbonaceous
matter and as scattered, discrete, anhedral to euhedral grains that can only be
positively identified in reflected light.

21007"...

Texture: Probably relic clastic and brecciated.
Metasomatic Alteration: Silicification and chloritization.

Field Name:

Report No.
Sample No.
Thin Section

Nature of Sample:
Minerals Visible:
Texture:
Colour:
Grain Size:
Other Comments:
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MINTEK SERVICES

MICROSCOPICCHARACTERISTICS

STEREOSCOPIC CHARACTERISTICS

Constituents: (Percent visual estimate)

MPI

The relic clastic textures suggest that the protolith was a lithic arenite or
sandstone.

HEMATITE AND CARBONACEOUS MATTER DUSTED,
FINE GRAINED, UTHICARENITE

Hematite and carbonaceous matter dusted, fine grained lithic arenite
containing abundant line partiCUlate magnetite.

PETROGRAPHIC DESCRIPTION

Lithic haematised, fine grained sandstone, strongly magnetic, ?silicified.
Small core sample from hole MMA 56, 163m
Fine quartz, feldspar, chlorite, sericite and opaques.
Relic clastic and granular.
Dark grey and grey.
Very line and line grained.
This rock appears under a binocular microscope to be a fine grained lithic
arenite dusted by opaques that contains abundant quartz clasts and Iitho­
clasts. The opaque phases present cannot be identified in transmitted light.
The lithoclasts could be polymictic. Abundant magnetite could be present.

39913
MMA56 - 163m

Remarks:

Petrogenesis:

ROCK NAME:

30% Opaques occur abundantly as very fine granular aggregates that could be
predominantly composed of carbonaceous matter and hematite and as
discrete, interstitial and intergranular, anhedral to euhedral grains and clusters
that could be predominantly composed of magnetite.

70% Quartz occurs as very fine and fine grained, loosely packed, matrix
supported, relic angular to subrounded clasts and as Iithoclasts of sedi­
mentary and igneous origin set in a matrix composed of opaques dusted and
masked cherty quartz.

Texture: Relic clastic and granular.
Metasomatic Alteration: ?Silicification.

2100'13

Report No.
Sample No.
Thin Section

Field Name:
Nature of Sample:
Minerals Visible:
Texture:
Colour:
Grain Size:
Other Comments:
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MICROSCOPICCHARACTERISTICS

MINTEK SERVICES

STEREOSCOPIC CHARACTERISTICS

Constituents: (Percent visual estimate)

MPI

STRONGLY FRACTURED. SILICIFIED. FINE GRAINED, CARBONACEOUS.
L1THOCLASTIC ARENITE (SANDSTONE)

PETROGRAPHIC DESCRIPTION

Strongly fractured, silicified, fine grained, carbonaceous, lithoclastic arenite
(sandstone).

The relic quartz and rare feldspar clasts and polymictic Iithoclasts suggest that
the protolith was a lithoclastic, arenaceous sediment.

Mod dk gy quite fractured silicified metasediment.
Small core sample from hole MMA 57, 165.6m
Fine quartz, feldspar, chlorite, ?carbonate and opaques.
Relic clastic and granular.
Grey and dark grey.
Very fine and fine grained.
This strongly fractured rock appears under a binocular microscope to be
lithologically similar to the preceding sample and hence probably a fine
grained lithic arenite or sandstone. Quartz and carbonate filled parallel
disposed fractures. A tuffaceous component could be present.

39914
MMA 57 - 165.6m

Petrogenesis:

ROCK NAME:

72% Quartz occurs as very fine and fine grained, poorly sorted, loosely packed,
matrix supported, angular to subrounded relic clasts and Iithoclasts of
volcanic (igneous) and sedimentary origin set in a matrix composed of
opaques dusted and masked cryptocrystalline quartz and rare chlorite.
Quartz and calcite filled irregular, parallel disposed fractures. Feldspar clasts
are rare.

Remarks:

Texture: Relic clastic and granular.
Metasomatic Alteration: Possibly silicification.

28% Opaques occur as very fine granular aggregates that could be mainly
composed of carbonaceous matter and hematite and as scattered, discrete
grains and clusters that can only be positively identified in reflected light.

2100'11

Report No.
Sample No.
Thin Section

Field Name:
Nature of Sample:
Minerals Visible:
Texture:
Colour:
Grain Size:
Other Comments:
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Anglo American Report - Magnet Mine Area
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Y,AGNET MINE: LOOKING NORTH

MAGNET MINE: LOOKING WEST

Approximate boundaries of rIl!lin rock units are outlined
(gw/~t - greywacke/mudetona, alt um - altered ultra­
mafic hoet rock), as wall as mineralised vein converg­
ent zonae or Pipes 1. 2 and 3.
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INTERIM REPORT ON !o'AGNET MINE AREA

MAGNET GRID (BAB)

1. SUMMARy

'!'he Magnet Mine, 6.7kIIJ south-west of Mt. Bischoff, was
a ~derate lead-silver producer in the first half of
the century (1891 - 1940). Cottle (1953) estimated
a total production of 37,993 tonnes of lead and
248,l90kg silver from 629,949 tonnes of ore. Although
there is no record of zinc production, he estimated
the grade to be 5.7% lead, 7.3% zinc and 394 grammes
per tonne of silver.

Strong evidence for a granitoid association for the
hydrothermal lead-zinc-silver mineralisation at Magnet
and smaller lodes to the north, prompted the construction
of a reconnaissance grid to cover a prospective area
extending 3.8km north-east from the Magnet Mine.
ExploratioD of the grid by geological mapping, ground
magnetometer surveying and geochemical 80il sampling
indicates that the Mag-net Lode has a 900m strike length
anC! j,.l!. O-PflDto t:l1.e s<?~.th. - '!'he' Magnet Lode Is ---,.­
'encompassed by a north-westerly flanking 1800m by 400.
arcuate propylitic alteration zonecontaininq pervasive
quar_Ji-=tl!iliin9._with-m11'1oX'chaJ.copyrlte/JiYiit:e .--­
miii8ralisa~ion. . Tbe-presenceof tne'iiltEiration zone

----is alsooU'~i.inEld bx, .!zonec£ lOw Diag:netic;._;i~.ppPS;·-'
within normally magnetic basic rocks. .

----~--"..'"~~-'~------'~-~~~.--~._-"~ .."_.. _._ ..>-----_.."....~ .....

Detailed III!IIppinq of the Magnet Kine area hae been helped
by exposures in a recent road cutting throug-h surface
mine workings. '!'he exiatenceof at least. three
mineralised pipe-like zones has been-revt;ileCS-at- the
convex-geneeof inteiraectiJig" hanging waf}. and" footwa1.1
··shea£sets within a locally thickened Ultramafic-unit,

.. at the base of a baliic voicanic pile.'"
_ ••~.",_,_,··c__·~, .,"-_ .. ~,..•-_,_.~•. " ...••"- ,,-'-'.- - ..• _ .. ,~.

Previous exploration of the mine area by Electrolytic
Zinc Co, Ltd. and Cleveland Tin B.L. proved unsuccessful.
'!'heir boreholes were not correctly sited to intersect
the discrete steep westerly plunging ore pipes.
E~l?~l,!;t:aqing- zinc grades within the dump and taili1l9!l
material (* 10% zinc) and the footwall zone of the

••• 2
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newly exposed 90s5an (± S~ zinc) has prompted reappraisal
of the old mine workings. Since the mine was worked
selectively for high grade lead-silver ore, it is
considered that the zinc rich footwall may still be
I?rssent.

It is proposed to probe the main worldnqs at depth by
two boreholes sited to intersect the Magnet Lode at
200m below surface.

The grid may be extended 600m to the south to facilitate
exploration of the possible southern strike extension of
the mineralised Magnet ultramafic unit. Electrical
geophysical methods (S.P., I.P. and Crone B.M.) will be
considered as exploration techniques over the grid to
test possible strike extensions of the Magnet Lode and
associated alteration 20ne.

2. INTRPDUC'l'I0N

Mineralisation in the Waratah district appears to be
genetically and spacially related to the Devonian
period of granite intrusion. The granitoid genetic
relationship of the Mt. Bischoff tin deposit and
satellite tungsten, zinc and antimony deposits is
generally accepted (Solomon and Groves). Lead-zinc­
silver deposits south-weet of Nt. Bischoff (Plan 1) show
a spacial relationship with the Devonian qranite trend
in North-west 'l'asmania, which extends from the BeeIllskirk
Granite west of Zeehan, through the Meredith Granite
under the Nt. Bischoff quartz porphyry dykes to the
Hampshire Hill Granite, south of Burnie.

The probable granitoid relationship of lead-sina-silver
- mlneraliaation at: the Magnet Mine and lellser deposits

to the north prompted construction of a reconnaissance
380011I by 1400m grid to test the possibility of northerly
strike extensions of the Magnet ore horizon and/or other
favourable ore settings in the area.

Det:ailed mapping' of the Magnet Mine area was possible
due to recent exposuree of the old mine workings in the
new road constructed by Electrolytic Zinc Co. LU!. for
transporting the Magnet Mine tailings to the waratabl
Luina road. Established contrels fer mineralisation
differ from the model presented by Rye (1923) only in
the petroqraphy and reqional setting of the host rock,
Bnd the int8naity and regional Uuportance of the
shearing whiah controls the hydrothermally generated
mineralisation.

• •• 3
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210082
3. WQRK DONEj

Most of the ~~gnet Grid was cut in 1975. It comprises
nineteen lines, each 1400m long (3400W to 400E) and 200m
apart, along a baeeline bearing 2380 (magnetic). It
extends from the Magnet Mine to the junction of the
Magnet Creek with the Arthur River. Extensions to the
grid, cut during the 1975/76 summer season, include an
additional two 1400m lines (200E and 400E) to the north­
east, and southerly extensions of lines 3400W (0 to 3608),
32QOW (0 to 2605), 2400W (0 to 300S) and 2200W (0 to 2008).

The AO soil horizon was s~mpled and a Proton Magnetometer
survey, with readings every 20m, completed. Soil
samples have been sieved to -80# and analysed for copper,
-lead, zinc, barium' molyoaenum,tin,-'silver lI,nClDIgkfL:t::
Geolo91carmilppIng~itl: 5'000" ;cale ha:sbe;~~~"~i~t~dover
lines 3400W to OOOW inclusive.

Detailed 1.2000 scale mapping of the Magnet Mine area
was controlled by a tape and compass survey of all
important features including tracks, creeks and tie lines
to pits, shafts, adits and rock outcrops.

4. REGI0Nll.L GEOLOGY (See Plan 1)

The Cambrian succession in the Luina-Waratah-Tullah
area comprises rock types identifiable with present day
petrotectonic assemblages at colliding plate margins,
where subduction of an oceanic plate beneath a cratonic
plate gives rise to a volcanic island arc assemblage
Ilnd oceanic trench sediments. The Bald Bill and

--~skis.on ophiolites are rerenants of an oceanic plate
which was subducted beneath the Tyennan craton giving rise
to the arcuate acid to intermediate volcanics in the
Chester!Uppar Oue River area (Mt. Read Volcanics).
Contewporaneously deposited turbidite eediwents occur
west of these acid volcanic rocks in the Coldstream/
Lower Que River area.

The Magnet Grid overlies rocks at the interpreted
oceanic plate-trench margin, where ultramafic/mafic
extrusive and intrusive rocks, presumably generated at
an oceanic rift centre, are sandwiched between conform­
able turbiaite sediments.

A later pbllse of granite intrusion associated with the
Devonian 'l'abberabberan Orogeny gave rise to the observed
hydrothermal tiD, tungsten, antimony, silver, lead and
zinc mineralisation in the warlltah-LuiDa area.

••• 4
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S • MAGNET MINE

5.1. Geology (see Plans 2 and 3)

The most significant account of the geology of the
Magnet Mine was that of Nys (1923) who considered
the Magnet Lode occurred within a "web8t~rite

porphyrite" dyke which ,<Jas intrusive into Dundas
Series sediments. Be argued the presence of
sediments within the dyke were further proof of
its intrusive nature. The present stUdy has
indicated that the "websteritepo~phyrite"host to
mineralisation .at..MagnEii:.isinfact.. Il.. b8.'s'al .", .

"Jil~~af:(c unit comprising serpentinisedul~amafic
flows (thin 8ections'Tri·4b3,-TP464,-a-rii;r:'TiC~·17) ,
and 't)l'ffs (thin '~e'ction-:'rD 487) which conformably
overlyg~eywackes and mudstones of the Dundas
·setTe's'..., 'Ths'presenC;;-oFs-ed"i;;;-ntbOdi'ei'w'Tthin the
unit areiruRca,tive of hiati during ultramafic
volmanic act~yity. The sediments appear to be
conformable with the ultraroafites and comprise grey­
wacke flanked by foliated black shale.

The host ultramafic unit locally thickens to a
width of SOm in the mine area and has been identified
along 900m strike length. Iti's overlain
conformably by basic e~trusive and intrusive rocks
which "'ere classified by Nye as "diabase porphyrite".
Petrographic studies have shown that the basic
extrusivas include spherulitic basalt (variolite,
thin section TO 458) and comsgroatic(?) intrusives
inclUding porphyritic metagabbro (thin section
TO 483 and TO 491) and porphyritic microgabbro
(thin section TO 496) •

Nye felt that the "dyke" intrusion was controlled
by major fault$ and the mineralisation was also
controlled by the fault pattern. The presence of
large scale faults or lineaments in the area can
not be substantiated by the present stUdy. It is
felt that the serpentinised ultramafic unit acted
incompetently during later phases of tectonism in
the area,'resulting in the development of a
foliation parallel to the country rocks (220°)
interpreted by Nye as the Bangingwall Shear•

The Pootwall Shear set (170°) recognised by Nye,
possibly developed just prior to the mineralising
episode, and i8 best developed within the h-811
competent ultramafic unit.

••• 5
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Go"an GtOSbgmi,try

Pipe 1 exhibits the best developed gossan, and
values indicate metal zonation from a zinc rich

At least three mineralised convergent zones or
pipes have been recognised during the present
study and have been nominated l'ij2~LJ,.,_~ 2 and
Pipe 3. Pipes land2'con'i'ii;; the Magnet-MiD;
and have been workedtq '28bniancf-J§oin_r.~J;pec_tJyely•

.-Pipe-_:L 11.ll_S __O!1),Y. ~~I!.e;)(p), ~r_e(LQ!L_th~_'!P'p!!_:;:~.Yi!J._B.

21008'15

By using the above information and the fact that
a thrust lIlI!l.y have displaced the ore pipes approx­
imately SOm further west as evidenced in Pipe 3
(Bleetrolytic Zinc Co. borehole information ­
Plan 2, cross section A-B), it is possible to
construct a level plan of the Magnet ore pipes
(Plan 5) which has been used as the basis for
drill hole planning.

The recently constructed road cutting has exposed
spectacular g088anS over Bach of the three
recognised vein oODvergent zones or pipes. The
intervening altered ultramafic unit is also
ferruginiaed in places. Reference to Plan 2
and Table I indicates the positions and trace
element value. of grab and channel samples taken
over the gossans.

The two "shear" sets formed the channel ways and
loci for influxing hydrothermal solutions which
preferentially deposited lead-zinc-manganosiderite
mineralisation at their convergent zones. A
later period of hydrothermal activity introduced
base metafpOor ankerite whiCh--Nye-feTt:' replaced

_.__~...._ ...._~.__."._. _~""A' .. , .. __ .'_~_._."". ._.~_.__~-~

tb1f-le'a-d;;;ii'iru::~riIariganoBJ.derJ.te ore.
~_'_'_~" _ ,." .' "'V'._,',',_' •••• ,_--,.,.,_••~ •. . .~_••. ,~_

A stereographic analysis of all mineralised veins
found along the Magnet road cutting has indicated
three main directions:
(i) Strike 214°, dip 73° NW (hangingwall shear),
(ii) Strike 1700 , dip 660 W (footwall shear),
(iii) Strike 168°, dip 750 E (footwall shear).
The last direction is confined to Pipe 2. The
reversal of dip of the footwall shear is regarded
as a localised phenomenon. The two former trends
are regarded as the most important. Their
intersection gives rise to a 670 plunge towards
2580 for the ore pipes (Plan 4). This is
confirmec3. by the indicated direction of the mine
workings (Bye, 1923).
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foot"w?ll (sa.lllplea '1'D411 - '1'D4l6) to a lead rich
hangin~c 11 lode (samples TD4l8 - TD4l9).

Goss~ns over Pipes 2 ana 3 are predominantly zinc
rich. Borehole information indicatee zinc
domin~nce over lead continues into the primary
zone. (Cross sections AB, CD. Plan 2).

5.3. Production History

Total production over the working life of the
Magnet Mine (1891 - 1940) was estimated by Cottle
at about 37.993 tonnes of lead and 248,190kg of
silver from 629.949 tonncs of ore.

Nye indicates that during the early years of the
mine (1"S91 - 1900l. "considerable quantities of
first class ore (2~ lead and 4Soz/ton silver) and
gossan ",'ere sent away from tho mine'-, evidently
from the levels shove the 90re deep zone of oxidation.
Second class ore (4% lead and 6oz/ton silver) was
treated later when a concentrating plant was
erected in 1904.

T'..elvetrees mentions "in 1903 the upper four levels
were baing mined within the oxidised zone. At
that time the mine was averaging B% to 9% lead and
40oz i ton silver and was baling worked over 575 feet
strike length in the upper levele and 300 feet
length in the lowest level. The width averaged
5 feet .'d8 feet and was often considerably wider."
The mine was barely profitable during the years
lS0S to 1923 and "just paid for itself" because of
low lead and silver prices and the cost of building
expanding plant facilities. Records indicate that
only higher grade ores were mined from the middle
levels (8 to 12) during this period.

Records from the later periods of mining are sketchy.
very little develop:aent work \4aS undertaken and
mining wall concentrated on the levels developed in
the period up to 1922 (down to level 16). Cottle
calculated from production figures between 1916 and
1933, that the recovery grade of the mine was
5.7% lead and 394qm per tonne silver. Tailings
losses are not known but Cottle estimated the dump
material to contain 1.3% lead. 7.3% zinc and
185gm per tonne silver. This is supported by
grades within the tailings material !being currently
mined by Electrolytic Zinc Co. Ltd.) which average
B% to 10% zinc. Throughout Ny.'. account of the
mine, only passing comment is made about the

••• 7
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Grab samples taken by Nyc (1923)

21008C

45. 730z/ton

Silver
l2.7507./ton

Assay

4.46%
Zin=

12.88%29.70%

:.ead
10 .10)~

c:omple)

Location

No. 11 stope
(1. 5m chann.,l

No. 13 stope
(footwall ore)

Limited exploration of the Magnet Lode has been
carried out by Electrolytic Zinc Co. Ltd. and
Cleveland Tin N.L. in the early 1950's and 1968
res?""ctiva ly.

presenc~ 0~ sphalerite. although he does mention
that "g:,l:ma and sphalerite are not intimately
a5socia~~~ in the ore.' Sphalarite ore was
regarded as mullock as evidenced by the zinc rich
dump and tailings material. Grab samples taken from
the deeper level mine stopes are obviously biased
towards galena content in their selection but they
still contain interesting values, viz:

Electrolytic Zinc Co. Ltd. failed to intersect
economic mineralisation in their two opposed
boreholes (Plan 2, cross section A~B). Their
holes indicate that a low angle fault or thrust
observed at surface has displaced the mineralised
zone 50m to the west. By extrapolating the positions
of the ore pipes and drill hole intersections at
depth (Plan 5) it is evident that Electrolytic
Zinc Co. Ltd. have intersected the southern portion
of the footwall lode of Pipe 3 in hole WP 83, and
have clipped the northern end of Pipe 2 in hole
WP 84.

Cleveland Tin N.L. drilled three boreholes which
tested two sections south of ore Pipe 3, with little
success (Plan 5). Borehole M3 tested the southern
ultramafic unit where no ore pipes (convergent zones)
have been recognised. and failed to intersect
mineralisation. Boreholes Ml and M2 tested the
section closer to Pipe 3 (Cross section C-D. Plan 2).
M1 intersected only a trace of lead-zinc mineral­
isation and is interpreted to have been well south
of Pipe 3. M2 intersected stronger mineralisation

5.4. Previous Exploration

I

••••'.
••'.
••
I
I
I

•
I
I
I
I
I

•



M1lGNET GRIP

. •• 9

6.1. Geology [see Plans 6 and 7)

and is interpreted to have clipped the southern
edge of Pipe 3.

210087

d) Magnet Creek Formation
(lithic micaceous greywackes and
mudstones with m'nor basic volcanics)

Bischoff Slates
(Grey quartzites, shales and siltstones
with minor black shales and cherts)

b) RaIl's Formation
(grey, fawn and red cherts and
mudstones)

a) Crescent Spur Formation (Top)
(felspathic greywdckes and inter­
bedded mudstones)

Basalts and Gravels

c) Deep Creek Basic Volcanic Formation
(basal ultramafic volcanics,
variolites, basalts with comagmatic
intrusive gabbros and pyroxenites)

8

The Magnet LOde occurs in a locally thickened
portion of a basal ultramafic volcanic unit in the
Deep Creek Basic Volcanic Formation which is thought
to be conformable with underlying greywackes and
mudstones of the Magnet Creek Pormation, and over-­
lying cherts, greywackes and mudstones of the
Balls and Crescent Spur Formations.

Tertiary

Bischoff
Series
(Precambrian)

The stratigraphic sequence originally adopted as a
regional extension of the stratigraphy at Cleveland
Mine to the north-east by Glasson and Cox has been
adopted for the pressnt study, with modifications.
viz. ,

Dundas S~ries

(Cambrian)

Drilling programmes implemented by both companies
were designed to explore mineralisation below
the strongly gossanous convergent zone of Pipe 3
but failed to compensate for the structural
controls on the lode.

6.
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The alteration zone is thought to be the surface
expression of a buried acid intrusive body or­
bodies related to the Devonian granite suite.
Flat lying tertiary basalts, dolerites, gabbro
and underlying fluviatile gravels and lacustrine
sandy sediments cap all topographic highs in the
area and mask the underlying Cambrian geology.

Faulting has disturb..d the Precambrian-Cambrian
succession. Several faults normal to bedding
occur in the northern half of the grid and ai~ilar

faults are postulated to occur in the southern half.
Thrust faults oblique to bedding have been recog­
nised in the mine sequence. One fault exhibits
a sOro south block north displaceroent.

A 1800m long by 400m wide arcuate alteration ~one

encompasses the !I,agnet Lode and basic rocks to the
north-east. ~lteration consists of albitisation,
chloritisation, silicification, .. ca.rbonatisilticncand

·lessccornmonly epidotisation which 18 consistantwith
the propylitic alteration type fthiIisection·Ti:J 483,
'TO 492, TO 496, ~ 404, TO 417 and TO 437). This
alteration is commonly found at the outermost
alteration zones of porphyry copper deposits.
Hydrofhermal quartz veiningisperyasiveand has
apparent:l.y heaIed a fracture set within host roclts.
Mlnor·c'haTcopyrIfe, pyrItelllineraHsaHoriis
associated with the larger quartz veins. (Table 1 ­
tossan samples TO 495, 'ro 497, TO 49~ TO 925 and
TO 940).

210088
9

The north-westerly dipping succession is thought
to young to the north-weet, as indicated by rare
sedin~nt facings (graded bedding) and compositional
ul tra!llafic to basic grading in the basic volcanic
pile. The Cambrian succession overlies the
Bischoff Seriee grey quartzites and foliated shales
unconformably. The main evidence for this being
the change of sedireentary provenance from the quiet
shelf deposited sediments of the Bischoff Series to
the trench deposited sequence of the Dundas Series.
Lack of shearing rules out a fault contact for the
b~o rock series. The Bischoff Series rocks have
been exposed within the core of a gently south­
easterly plunging anticline. Refolding of the
Cambrian rocks to ~~e north of the anticlinal axis
is not evident.
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Northerly trending high background values

6.2. Magnetics (see Plan 8)

given rise to a
In part they are

The area of low magnetic response over the northern
half of the grid is ~ttributable to a thickening of
non magnetic sediments including cherts and mudstones.

The trends of each element in relation to the
interpreted grid geology is discussed below:

Capping Tertiary basics have
variable magnetic picture.
stronqly magnetic.

Grid soil geochemical data has been treated
statistically. Biqb background and anomalous
populaUOT'15 have been outlined by logarithml.c
cumulative frequency plots (see Table 2). The
elemsntal characteristics or associations of the
area are indicated by correlation coefficients and
factor analysis (Table 2). ° The most: important
association is a lead/zinc!weak--mercu~ielationship.

--~-_._--,.

210089

The arcuate alteration zone defined by mapping
gives rise to a coincident area of low magnetic
respon~e in normally magnetic basic rocks.
This phenomenom can be attributed to the process
involved during alteration which has effectively
reduced magnetite to non magnetic iron oxides.
(Refer to thin section TO 483).

The contact between the non magnetic Biechoff
Series and magnetically responsive Dundas Series
is defined by the magnetics.

The significant feature of the magnetics of the
grid area are the areas of low magnetic response.
The host Magnet ultramafic gives rise to a poor
b~t~efinable~agn~~ic low which extends SOOm
northof-~'il_e.~~astknownputcrop of-the-ultramafiteo

It is important to note that the floodplaneof
Magnet. Creek carries o· snOlllaI01i8'-amountsof-ail"
elemeii€i:---ornrli-liiiii-to-oo--consfciered ~hen st~dyinq

- tKi-ijij-oche1il'tcaldata :'-_.~-_._--"_0 ----.--.'--.-----.-
--, ,-"."""""-,."-"-.~_.,,,~ ..~....--~~_ .. -,~,.,...., ...-

6.3. Geochemistrv
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f. 3. 3. Lead-Zinc

6.3.2. Copper

Anomalous zinc values over the Tertiary
basalt cap can be explained by a high zinc
content in the basalts.•

21009011

Anomalous lead-zinc values on the western
sections of lines 3400W, 3200W. 3000W, 2600W
and 1200W can not be explained except
possibly by high contained values in the
CAmbrian basalt.

No definable pattern exists. The Tertiary
basalt cap has low contained copper. The
Magnet Lode and the quartz-chalcopyrite
mineralisation ~ithin the alteration zone
give riBe to adjacent anomalous copper
values, although no major extensions of the
mineralised veins are outlined by the soil
values. Anomalous copper values outside the
alteration zone can not be explained although
C~~rian basics are known to have high
contained copper values.

o~cur north of the Magnet Mine, within the
alteration zone. and may be caused by a
le~kage anomaly from tin mineralisation at
depth. The origin of anomalous tin values
at grid OOOW, 030N is unknown but may be
attributable to alluvial tin in Tertiary
gravels.

The two elements have been dealt with
together because of their strong statistical
relationship in the Magnet grid. Strong
lead-zinc anomalies and an enveloping halo
of anomalous lead values coincide with the
M8gnet Lode, and interpreted northern
extensions of the Magnet ultramafic host.
Anomalous lead-zinc values occur elsewhere
in the alteration zone and are attributable
to observed minor minaralised showings. A
gossan (gossan sample TO 955) at grid 1400W.
SON has a coincident lead-zinc anomaly.
The extension of this gossan may explain the
anomalous values at grid GOOW. 280N.
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6.3.5. Nickel

6.3.4. Barium

Anomalous mercury values outline the T~rtiary

210091
12

The gossan at grid l400W, 60N exhibits a
corresponding mercury anomaly.

No anomalous values coincide with either
the Magnet L~de of alteration zone. High
bacKgrouIDvaJues appear to follow a strata­
bound chert associated with 11 pyrite gossan
within the Bischoff Series rocks. The
north-eastern portion of the Tertiary basalt
has coincident high background values.

No definable p?ttern exists. The host
Magnet ultram~fice is not delineated by
the nickel values. Nickel values appear
to have dispersed downhill from their
probable basic/ultrabae;ic origin in the
north-eastern portion of the grid.

Strong mercury trends occur over the Magnet
grid and correspond with geological features.

No meaningful trends can be gleaned from
the datd. The distribution of values is
unusual anc may be EUSpect; geochemical
trends follow the grid lines rather than
the geology.

An~alous lea i-zinc values occur at the
southern boundary of the Tertiary basalt
cap on lines 600W and 400W and may be due
to lateral clltion migration from an anomaly
beneath the basalt.

Anoroalous mercury values coincide with Magnet
Lode and neatly outline the flanking alter­
ation zone. A line3r mercury anomaly
coincides with Cambrian basic/ultrabaeic
intrusives in the north-es£t portien of the
grid.

5.3.6. Molybdenum

6.3.7. Mercury
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210092
basalt cap. These values overlap onto
underlying Cambrian rocks in the north­
eastern portion of the grid (lines 400W,
200W and OOOW).

6.3.8. Summary

a. Elements which have effectively out­
lined mineralisation or rock units over
the Magnet grid include copper, lead,
zinc, mercury and tin.

b. G~ochemi8try has outlined the Magnet Lode
and substantiated the possibility of the
mineralised ultraroafite extending 300m to
the north.

c. The V~gnet alteration zone has been
effectively outlined by a mercury halo.

d. A gossan found by mapping at grid l400W,
60N has coincident lead, zinc and
mercury ~nomalies.

e. Copper anomalies within the alteration
zone correspond with known copper
mineralisation. It follows that all
copper anomalies within this zone zare
worth investigation.

f. Tin anomalies occur within the alteration
zone and possibly reflect tin mineralis­
ation at depth.

g. Strong laad-zinc and coincident mercury
trends occur at the Tertiary basalt/
Cambrian contact in the north-east portion
of the grid and may represent lateral
cation migration from an anomaly beneath
the basalt. This possibility is
supported by the presence of INPUT and
Crone E.M. anomalies at grid ooow, 920N
to 960N and grid 200W, 940N re8pectively~

•.. 14
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7. DISCUSSION

Metal zonation of mineral deposits in the Magnetl
Nt. Bischoff area is similar to that associated with
granite/granodiorite intrusive elsewhere. Stanton
cites the case of ~ineral zoning in the Cornish vein
system where tin and tungsten have been deposited
closest to the mineralising intrusive, and with a
progressive lowering in temperature away frOll1 the
intrusion, copper, tungsten, zinc and lead are deposited.
The gangue minerals follow the same trend with quartz
and tou~aline occurring closest to the intrusive. with
carbonates and barites away from it.

Nt. Bischoff provides an analogous model where zonation
away from the Devonian quartz porphyry system includes
tin, tungsten. antimony, zinc and lead. The lead-zinc­
carbonate mineralisation is interpreted to lie ?eripher­
ally to a buried acid intrusive body manifested at
surface by quartz veins containing minor chalcopyrite
mineralisation within the propylitic ~lteration zone.
It follows that the alteration zone could house granitoid
sssociatedroetais including copper. antimony. bismuth.
tungsten and tin at depth.

8. CONCLUSIONS

B.l. Lead-zinc mineralisation at the Magnet Mine is
Btructur~lly controlled and occurs within three
vein convergent zones or pipes within a locally
thickened basal ultramafic unit. The general
trend of ,-.Ie pipes is a plunge of 670 towards
2580 (T).

8.2. Mining at Magnet concentrated on the northernreost
pipe which was worked to the 14 level at 280m depth.
Sphalerite rich ore was treated as mulloek and was
either dumped or used to fill the stapes. There is
a distinct possibility that the mine was worked on
a selective basis and sphalerite rich zones left.

8.3. The mineralised ultramafic host hRS been mapped
over 900m and is open to the south. Magnetic and
geochemical information indicate that it m~y

extend 500m to the north.

8.4. The alteration zone encompassing the Magnet Lode
and the basic rocks to the north-east may relate
to a buried. aci~ intrusive. Minor copper
mineralisation occurs within this zone which must
be also prospective for the other granitoid
associated metals at depth.

. •• 15
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9.1. Magnet Mine

9.2. Magnet Grid

RECOMMENDATIONS

21009415

It is proposed that loIagnet Grid be widened and
extended.

The grid should be continued at least 600m to the
south to cover the extension of the Magnet 110St
ultramafite to the south. The same grid pattern
should be adopted inclUding extension of the
baseline'bei!lring 2380 with 1400111 lines extending
from 200S to 1200N.

Extension lines should be cut 200m to the south
of lines 300QW, 2BQQW, 260QW, 2000W, laoow, l600W
and l400W, to facilitate iroplementation of
electrical geophysical methods over the interpreted
ext~nsion of the Magnet host ultramafite, and over
the goes~n found at grid 1400W. 60N.

The grid should be continued to the north as
previously proposed to include. the lead-zinc
occurrences at Persic and Silver Cliffs.
Magnetometer surveying and geochemical AO 80il
sampling should be carried out over the grid
extensions.

Two diamond drill holes, MAG I and MAG 2, are
recomre~nded to test tile width ~nd grade of the
Magnet Lode. If the above holes intersect
viable ore ~dditional drilling will be required.

8.7. The orj_9in for INPUT and Crone E.!>l. anomalies
over Tertiary basalts in the northern portion
of the grid could not be found, although lead,
zinc anj mercury anomalies in the area may
represent leakage anomalies from a source beneath
the 005;,,1 t.

8.5. Rocks sirr,ilar to those found in the ~~<lgnet Mine
area occur in the northern half of the grid
although ultr~mafic tuffs ?-nd flows have not been
recognised.

8.6. A lead and zinc anomalou£ gcssan found within
Bischoff Sermes rocks on a grid 400W, 60N appears
to be stratabound, and shoule be investigated
further.

9.
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c.s. Rugless

Electrical gaophysical methods including Self
Potential (S.P.) and Crone E.M. should be imple­
roentea over the entire grid.

The gassan at grid 1400W. 60N should be investigated
using the ahove geophysical methoas. The go&san
could be further exposed by costeaning.

The possibility of disseminated mineralisation
within the recognised propylitic alteration zone
should be investigated by initially implementing
an Induced P&larisation (I.P.) programme to cover
the alteration zone between lines 3400W and 140OW.

21009516

The E.M. anomalies at grid 200W. 940N and grid OOOW.
940N may have coincident geochemical anomalies
which is shown as leay~ge below the basalt. Since
cOBteaning of the Tertiary basalt is not a feasable
proposition. the S.M. anom3ly should be examined
by diamond ~rilling.
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I Sample No. eu Ph Zn Mo Sn Ag

TO 447 100 5800 /1. Ox. 10 200 190

• 'I'D 448 30 1400 9500 10 50 40
TO 449 50 620 4600 10 30 20

.'I'D 451 100 2.11% 1.02% 20 300 330'. .!I'D 452 30 1400 6600 20 50 10
,,'TO 453 30 1.38% 9500 5 100 100

'_
TO 455 50 320 1500 5 30 <2
TO 456 50 830 3800 10 30 10
TO 457 300 100 90 7 20 0.5
TO 463 500 1000 120 5 30 1• TO 482 52 510 1400 ); l< 2.0
/

vTD 495 )1% 290 78 4 x 14
J'I'D 497 1550 42 140 1 ); 1• TD 499 3300 42 2:>0 0.5 x 1.4

TO 902 28 26 1600 1 :x 1.4

• TD 910 8 140 520 0.5 y. 1.2
"lTD 911 140 /2000 9500 0.5 40 6.0
,lTD 912 200 210 1600 0.5 x 4.4

'-I JTD 913 66 >2000 1~ 0.5 20 10
-l TO 917 54 3100 2% 1.90z/ton
",TO 918 40 1000 2800 4.4
/TO 919 18 1700 9000 x 29

~. ./TD 920 170 220 1500 x 4.4
JTD 921 30 4200 8200 y 20

I
/TO 922 96 2.80% 3.40% x 8.80z/ton
v'TO 923 370 8.30% 4.25% x 20. Boz/ton
J'TD 924 390 4.70% 1.40% x 4.50z/ton

II
'I'D 925 2600 150 92 30 x 4.0

JTO 928 10 430 640 5.4
Jm..929 10 1250 6200 9.2, TD 930 68 96 500 1 20 2.2

TO 936 24 280 540 2 x 1.0
"TO 937 20 500 1200 1 x 1.2

-. "I'D 936 16 950 3400 2 20 5.4
~ 939 250 56 340 x x 1.0
vTDlltoo 1450 40 104 1 x 0.4

[.
-''I'D 944 110 320 6000 0.& 11.0 4.8
-'TO 945 130 6700 1.30% 1 40 4.Soz/ton
)TD 946 230 330 2900 0.5 20 6.8

••
JTD 947 330 2.05% 7.1% 0.5 140 13.1oz/ton
-J'I'D 948 62 1700 2.15% 1 40 1.1oz/ton

TO 955 28 700 1600 S.l) So 7.6
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STATISTICAL DATA FROM AO SOIL GECCSEMISTRY - b'J\GNET GRID
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2. Populations from CUJliulative Frequency Plotll

Element Population 1 POpulation 2 Population 3

CU 7S - 90ppm 90 - 108ppm >108PPlD
Ni 180 - 330ppm >330pPlD
Pb 45 BOppm 80 115ppm >115 ppm
Zn 104 - 150ppm 150 - 220ppm >220ppm
Ba 120 - 2BOPPlD >280ppm
ag 80 - 100ppb 100 - 2BOppb >2BOppb
Sn 9 - 30ppm 30 - 42ppm >42ppm
Ho 1.5.- 2.1pprn >2.1pPIII

TABLE 2

MO

Mo

3rd Factllll

Ni

Ni

2nd Factor

Pb/Hg (weak)

Pb/Zn/weak HgFactor Matrix

Rotated
Factor Matrix 0 l?b/Zn/wealt 8g

Pb/Zn (strong)

let Factor

eu o - 650p~

Ni (ppm - >1.00%
Ph 0 - >1.00%
Zn 0 )1. 00x.
Ba 10 - 1500ppm
Fig 0 - 5100ppb
Sn o - 560ppm
Mo 0 - 5ppm

Correlation Coefficient§

3. Factor Analysis

APPENDIX 1.

1. Range of Values
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'.lP 403 Peridotite Lava.

Eland SpeCimelU Grey green, microcrystalline sheared rock.

Band Specimenl Dark 9r.en ? frag1llental rock.

210100

by B.W. Pander, M.Sc. and D. Cowan, B.Sc.

PETROGRAPHIC DESCRIPTIONS

Microscopic: This rock is very severely alterea, and the
present composition gives little indication of its original
nature. Because of the secondary minerals. its colour is
much lighter than that of the fresh rock.

TO 404 Severely altered ? ultramafic lava

The present minerals ere cbalcedonic quartz. pale green
s.rpentinous chlorite and abundant carbonate.

The fabric and textures strongly indicate an extrusive
origin: it may well have been a submarine extrusion, and
there lllll1il be field evidence of pillow structures.

APPENDIX 2

The present rock consists of serpentine pseudomorphs after
olivine phenocrysts and subordinate pyroxin" with flow
alignment of their long axes. They are set in a strongly
flow banded serpentinous groundmass. This has a finely
scoriaceou8 fabric in places, and is micro-vesicular
throughout. There are numerous minute chalcedony filled
vesicles and occasional larger ones (which appear like quartz
grains in hand specimens). Small goethite patches represent
altered primary opaques.

Microscopic, This is a strongly flow banded ultramafic lava
which must have cOn6isted mainly of glass and is now
completely serpentinised. Its original composition was
probably ~ore or less that of a paridotite: the gla88 would
have been equivalent to olivina.

Textures indicate that the rock was extrusive: scoriaeeousl
microvesioular textures and perlitic cracks are common.
There are indicationa of the former presence of -phenocrysts,
SOllIe of them with olivine morphology. 'l'he only surviving
primary mineral is picrochromite (an Mq-cr spinel in the
.pinel .eries), its presence is one of the ~in piec.s of
evidence for an ultramafic or\gen of the rock.
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'I'D 417 - Severely altered ultramafic extrusive

Hand Specimen: Dark green brecciated or fragmental rock

TO 437 - MetaSomatic quartz-albite rock

2101012

The rock consisu of rather confused masses of intergrown
quartz and albite. in which relatively coarse quartz
contains partly eJllbedded albite latha. There are also
numerous interstitial patches of finer albite latbs
intere;rrown with pale green chlorite. Irregular patches
of carbonate (? dolClilllite) occur throughout.

Microscopic, This ia believed to be a metasomatic rock.
rather than a normal igneous type, becauSe of ita compos­
ition and fabric.

Hand Specimen: Grey green. mediuro grained roek with traces
of pyrite.

The rock fragments are set in a matrix of fine quartz which
clearly replaces them and shows nuroerous pseudomorphous
features indicating its origin.

The rock is extensively fractured: the network of micro­
fractures is dark coloured, probably due to ultrafine
Mn02, accompanied by minor quartz •

Thus the rock may well be genetically related to TO 403,
but severe alteration precludes definite correlation on
petrographic grounds.

The rock consists of greenish fragments of serpentinous,
semi-isotropic material representing altered and devit­
rified ultramafic glass. These fragments contain micro­
phenocrysts, now completely pseudomorphed by moaaic quartz:
their morphology suggests slender prisms of olivine.

Microscopic: The rock is very strongly altered and extens­
ively silicific1. liS well as being brecciated. Relict
t~~tures suggest that the original rock was largely glassy,
with some Il'icrophenocrysts, perhaP6 in the nature of a
peridotite-lava.

In view of a complex alteration history involving devit­
rifieation. serpentinis8tion, replacement of phenocrysts,
brecciation and extensive replacement by quartz. the
interpretation regarding the nature and composition of

-tohe prilllary rock IlIUBt neeessarily be tenta tive 7 it is
perhaps best summarised as a porphyritic, ultramafic
-extrusive.
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210102
It appears that relatively coarse quartz and albite formed
first. followed by fine albite/chlorite patches. Igneous
textures are absent. and the f3bric is wuch wore typical
of a metasomatic rock.

Quartz veins cut the rock. and ar~ fractured and displaced
or dieruptud by later carbonate veins. Swall a9~regates

of leucoxenic rutile are present sporadically.

The rock is related to igneous activity. and may occur as
a dyke. apophysis or irre~lar veinlike mass or lens.

TO 468 - SpheTulitic glassy ? bas~lt

Hand Specimen: Dark rock with? spherulites

Microscopic: This is a spectacular rock and must be very
nearly unique in both fabric and c~position.

The original rock was largely glassy. consisting of greenish
brown "basaltic" (or ultramafic) glaso with Dccaeional small
phenocrystn and cryiltallites of unknown compoeition but
probably feldspar. There was a conspicuous development
of spherulites, apparently whilst the rock ~as still soft
or molten. because these spherulites enclose orientated.
regular blebs of glass, spherulites fo~d by devitrification
would not have this texture. The spheruliteli were
probably composed of radiating feldspar (plgioclase fibres.
but they now consist of st!lbite).

Parts of the rock are vesicular or scoriaceous; there are
rare pseUdomorphs after pyroxene (or olivine). The glass
!tsalf i8 thoroughly devitrified. and altered to aerpent­
inous chlorite.

The likely composition of this rock was that of an olivine
basalt. with plagioclase spherulites.

TO 483 - Altered Porphyritic Olivine Melaqabb~o

Hand Specimen, Dark grey-green chloritic porphyritic
ultrabasic rock.

Microsaopic: This is a fairly thoroughly altered porphyritic
olivine melagabbro. uedium grained and a winor or marginal
intrusive phase.

Primary mineralogy is only identified on the basis of
pseudomorpheus textures. the rock cOn&isting entirely of
pennine chlorite and anhedral quartz with a little sericite
and minor traces of (relict primary) 1II8qnetite. Frequent
bestite-like pseudomorphs of subacicular pyroxine pheno­
crysts (weAn 300-3S0v)· are accompanied by thinly dispersed

••• 4
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TO 487 - Altered Ultramafic Lithic Tuff

Band Specimen: Grey-green ultramafic fragmental, K stain
negative.

Microscopic; This is an altered ultramafic lithic tuff and
88 such clearly an extrusive phase.

2101034

The rock is somewhat Fe-stained in irregular patches and
along late discontinuous ~icrofracture.. This reflects
degradation of accessory opaques (primary) and probable
trac.s of Fe-carbonate (secondary).

but variably siz~d quartz-sericite pseudomorphS after
olivine (~ay.. lcm). sometimaa with chlorite selvedges
suggestive of alt0red reaction rims. These features
are enclosed in a weakly dolerite-textured altered ground­
mass of anhedral quartz and chlorite pseudomorphs after
plagioclase lathe, and lath-like to weakly ophitic pyroxene
respectively.

The lava clasts ~re altered to the extent that they now
conaist almost entirely of fine-grained Mg-chlorite with
subordinate cherty quartz. Relict fabrics range from
porphyritic (olivine, pyroxene phenocrysts. now chlorite).
thr0U9h microlitic to flow-banded vitric types with a variety
of scoriaceous and vesicular textures in places. Perilitic
a.vitrification textures are seen. One or two clasts incl­
ude silicified plagioclase laths, but overall the inferred
pri~ary composition is peridotitic.

The rock consists of essentially altered angular. poorly
sorted (200u-lcm). fairly closely packed lava clasts with
a replacive interfragment ~atrix of cberty-~icrocrystalline

to chalcedonic quartz and chlorite. The rock is incipiently
bedded 8S reflected in a weak dimensional orientation of the
more elongate particles.

The rock is not unlike the pyroxenic picrites previously
described for E. Reid, but relatively feldspathic initially
(hence melagabbro). Magnetite is weakly chromiferous.

Much of the phenocrysts-ps8udomorphous chlorite is stained
with Fe-oxide which appears to represent degraded secondary
fibrous magnetiteexsolved" during alteration. No
sulphide detected.
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TO 492 - Fractured altered basic ?lithic tuff.

Hand Specimen! Fe-stained. altered porphyritic? rnelagabbro.

Band Specimen: Grey-green fractured. altered basic-ultra­
mafic? fragmental. K stain negative.

2101045

TO 491 - Altered Porohyritic Olivine Melagabbro

Coarser grained chromiferou6 magnetite is an accessary
phase as sub- to euhedral particles disseminated throughout
the rock. Occ?sional discontinuous veins (to SOOul of
anhedral ? pyrite (no positive limonite pseudomorphs) were
present. rate limonitic microfractures are common.

The groundmass trends towards slaggy textures and consisting
originally of felted to semi-radiating feldspar laths
(mean 50 x SOOu. up to 3.Smm long) with interstitial micro­
granular ? pyroxene and feldspar (probably at least in part
devitrified glas~l and disseminated skeletal opaques.
This fabric is now outlined in Fe-stained chlorite-mont­
morillonite aggregates.

Microscopic, Apervasively altere~ porphyritic olivine
melagabbro. rath~r similar and evidently closely related to
'I'D 4g3

Frequent chlorite-montroorillonite pseudomorphs after
ferromagnesian phenocrysts and microphenocrysts (200u-2mro)
are seen and in this case olivine anj (1 orthopyroxene)
pyroxene were present in roughly equal proportions.

Frequent angular-subangular altered lava clasts a<SOOu-Smm)
are visible and these features exhibit a range of relict
fabrics from feldspar- and pyroxene-porphyritic to micro-­
vesicular and glassy. Dolerite-textured fragments occur

Microscopic: This is a fractured and thorougbly altered
fragI!lental ba8ite either a tuff lava or lithic tuffl the
distinction is tenuous and academic at this stage of
alteration.

The rock has an incipient brecciation fabric. overprinted on
the primary fragmental texture. reflected mainly in a
ne~ork of irregular microfractures which are. at least
largely. post-alteration. Mineralogically it consists
virtually entirely of chlorite and micro-anhedral quartz.
with a little admixed montmorillonite and traces of
degraded (chloritised) tremolite.
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sporadically. Interfragment/roatrix portions of the rock
consists of cherty quartz with disseminated altered crystal
fragments and ,'lngular to splintery 81tered lava fragments.

Alteration fe3turas are virtually identical with those in
the underlying melagabbroic and ultramafic rocks and apart
from its markedly stronger initial feldspathic nature, this
rock is not unlike TO 487.
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COMSTAFF PROPRIETARY LIMITED.

INTRODUCTIONI

Winter. 1970.

/2. The project ••••..•..•..••

o~ the Arthur River and its tributaries. ZAP/AM. EL.S/63.

a reconnaissance

In topography, climate and vegetation the area is

typical o~ the north-western part o~ Tasmania, namely well­

dissected and drained, very wet, cool and thickly ~orested.

Access to most o~ the tributaries is ~airly good, largely

due to the existence o~ the old Magnet Mine Tramway, now

a good ~our wheel drive track known as the Magnet Line,

but access to the Arthur River itsel~ is more di~ficult

and involves more length\y traverses.

The area covered by this project lies to the west

and south-west o~ Mt. Bischo~~, and within a ~ive mile

radius thereo~. (Map No 1). The project took the ~orm

o~ a stream sediment sampling and regional geological

mapping programme covering the Arthur River drainage.

One o~ the main objectives was to delimit any possible

extensions o~ the Mt. Bischo~~ mineralisation, whilst another

was to see whether determination o~ the structure in this

area might lead to a greater understanding o~ that o~ Mount

Bischo~~ and its relationship, i~ any to the Cleveland

(Sn., Cu.) and, now abandoned, Magnet (Ph., Ag.) Mines to

the south-west. In addition to these speci~ic aims, the

programme also ~orms part of the regional approach to the

enti~e lease areaa.

REPORT ON THE BISCHOFF SOUTH PROJECT
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The project was begun in mid Apri1, and by mid-June

by far the greater part of the programme had been carried out.

However, ge010gica1 mapping was continued after this time, and

the project was not fina1ised unti1 a1most the end of Ju1y,

when resu1ts were received, p10tted and eva1uated.

The staff inv01ved in this programme comprised one

geologist and from two to six fie1d-assistants.

PREVIOUS WORK.

The area is described in Ge01. Survey Bu11etin 34 "The

Mount Bischoff Tin Field" by A. McIntosh Reid, pUblished in

1923, and various other papers dea1ing with the area in part

or in fu11 are also in existence. Most of these publications

are more or less contemporaneous with Bulletin 34. 01d

workings are in existence at Mt. Bischoff, on Tinstone Creek,

and at Magnet Mine, and it seems 1ike1y that most of the

area has been we11 "fossicked".

Prior to this programme work by Comstaff Pty. Ltd. was

restricted to the ge010gical mapping of Tinstone Creek and

the geochemica1 sampling of part of Ritchie Creek. Since

neit~r of these activities has previously been repo~ted,

they are incorporated in this report.

WORK CARRIED OUT •

3.1. Geochemical samp1ing (Map No 2)

The Arthur River and its major tributaries were cut out

and samp1ed at 500 ft. intervals, whi1st minor tributaries

encountered were samp1ed at their conf1uence with the major

drainage and at 200 ft or 500 ft upstream of the conf1uence

according to size. Most of the tributaries were surveyed by

13. tape and compass ••••••••••••
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In addition to the drainages mapped, the Magnet Line

was also traversed.

mls.

7.81111s.

14.1mls.

11.7 mls

13.3 mls.

25

322.

13.3. DRAFTING ••••••••• Page 4.

Road traverses

Creek traverses

TOTAL drainage sampled

Samples collectedl

Drainage channels cut, roughly surveyed and
sampled

Drainage channels cut, pegged, surveyed and
sampled

Statistical summary I

3.2.Geological mapping (Map No 3)

As will be seen from the map, this is incomplete, with

the greater part of the Arthur River and two tributaries yet

to be mapped. At this time of the year the Arthur, which is

a large river (c. 50ft wide) is swollen by melted snow and

heavy rain, with the result that much of the bedrock "exposed"

in its bed and banks is under water, it was therefore decided

to leave this mapping until summer, when a far greater propor­

tion of the outcrop will be accessible.

tape and compass since no suitable base map was available,

but on the Arthur River and three tributaries sample intervals

were estimated and only rough bearings taken.

Statistical summary I
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I.L.S/63 & 7Ar/AH

'1'BE BISSBQlP SOt!'1'B PROJECT

A reconnai.sance of the Arthur River and it. tributarie••

1. IJI'l'R0Dt!C'fIOl!

The area covered by this project lie. to the _.t
and south-weat of Mt. Bischoff, and wit.hin a five mile
radius thereof (Map 50.1) • The project took the fo::m
of a streBIII aed1Jllent .amplinCjJ and a q;eqional geol:Cqiaal
mappinq progrlllllllle coveriDg the Arthur River drainage.

ODe of 'the main objective. WiIJI to delimit any possible
extenaiODS of the Mt. Bischoff mineralisation. whilat another
was to see whether dete.rm1natiOll of the atruetuee in this
area llligbt lead to a greater UDder.tanding of that of Mount
Bischoff and it. relatiClD8bip. if BDy to the Cleveland
(Sn, Cu) and, now abandoned. ~t (Pb. Ago) Mines to
the .outh......t. In odditiC\l1 to th.~5e spe<::ifi': :lims. the
preqr... also forIIUI part of the regional approach to the
entire lease areas.

In topograpby, climate and vegetatiOll the axea is
typical of the north-western part of 'rasmania, namely _11­
dis.ected and drained. very wet. cool and thickly forested.
Acce.s to most of the I:ributarie. is fairly good. larqely
due to the existence of the old Magnet Mine Tramway, now
a good four wheel driV(.; track Jtnown as the Magnet Lina.
but acee.. to the Arthur River it.aelf is more difficult
and involve. more leDg1:.hy traverses.

. .The project wu begun in mid April, and by mid-June
by far the greater part of the prograJ1J118 had been carried out.
However, geological mapping was continued after this time, and
the project. was not finaliaed Wltil almo.t the end of July.
when results were received. plotted and evaluated.

'1'he staff involved in this progr8DllB8 comprised one
geologist and from two to six field-assistants.

2. PREYI0tlS !ORR.

'l'he area i. de.cribed in Geol. Survey Bulletin 34 -'l'he
Mount Bi8Choff 'rin Field" by A. McIntosh Reid, published in
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1923, and varioWi other papen dealiDq wi~ the area in part
or in full are al.o in existence. III:I8t of the.. pUblication.
are lIIOre or 1e.. CODt.-porU80Q8 wi~ Bulletin 34. Old
vorkiDqII are in exi8tenee at Kt. DiBchoff, on 'fiDBtone creek,
and at Magnet HiDe. and it ..... likely that II08t of the
area hu been wall • fOll.ickedH

•

Prior to this pregr_ work by CClIII8taff pty. Ltd. wu
restritrted to ~ geological mapping' of 'liDstODe creek and
the geochemical BaIIlp1lnq of part of Ritchie creek. Since
neither of these actiVities haa previowaly been reported,
they are incorporated in this report.

3. '!!9Di C»!DP 0Ul',-

3.1. GeMb4llldsal s8!!!pl1pg (Map Bo. 2)

'!be Arthur River and ita major tributaries ware cut out
aDd _lIlIIP1ed at SOO ft_ iDtuvalB, whilst minor tributaries
enecnmtered~ sampled at their cODfiuence wi~ the major
drafnllljf8 and at 200 ft or 500 ft upatrelllll of the confluence
acca:mng to aiae. Mo8t of the tributaries wre lIUrWyed by
tape ud compaa. since DO n1Ubl.. baae map wu available,
but OQ the Arthur River aDd three tributaries sample intervals
were estimated and only rouqh bearings taken.

3.2. _logical mapping (Map 110. 3)

Aa can be 888D fraa the map, the qeol09ical uppiDq is
inoCIIP1ete, with the greater part of m- Arthur River and t:wo
tributaries ~ to be upped. In winter the Arthur, which
is" a lazge river (c. SOft vide) 1. swollen by melted snow and
heavy rain, with the :r:eault that 1IIQCh of ~e bedrock "exposed"
in ita bed and benka is under water, it wu therefore decided
to leave thia upping until "'hiiier, when a far greater propor­
tion of the outcrop will be acce••ible.

In a4dit:ion to the drainac;re. mapped, the Magnet: Line
was a180 traversed.

3.3. Drafting.

In the ab.ence of a suUable alternative, the geologi.t
involved. in conjunction with the draft8JllaJ1, prepared a
1110.000 scale base map, on which all geological and geo-
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chemical data were originally recorded. This aap was COllI­

piled from field surveys and checked by air pboto int:erpreta­
Uon. Wherever possible tbe end points of field lJU1"V8ys
were fixed from aerial photoqrapby, and althouqb 8OIIl8 adjWlt­
m811t WBS nece.suy, it is felt that the base map thus pr0­

duced is IIIOre accurate ~han any available altematiV8.

4. CPOLOC!X.

4.1. Pleld ObseryatiC!!!! (Hap lIle. 4)

ay far the qreater part of the rocks seen to date are
mixed sediJlllents Of (presumed) late Pr&-Cuibrian/early caoibrian
ll9'e, wbicb shaw a marked and rapid lithological variation.
A'most any abort traver.. acron strike vill reveal a n\Ullber
of litbological ebangea, and it: is apparent that the dediJllent:8
are (relatively) thinly bedded. Almost. without 8XlCeption the
sediments exhibit SOllIe signs of metZllllOrpbin, generally of
very low grade. ArqillaceOWl roe:k8 oftton llppear to be sligbtly
baked and in~u:aUd, and 1I8Ily expoS\tU8 sbow the .ffect. of
lO8>' grade dynaIIIo-tberma1 JI8tamOrphism, with the developaaent
of jointiDq. c:leaVll9'. possible weak preferred oxientation
within the petrofab%ic:. and the growth and/or rec:rystalliBation
of micas and felspar.

well developed cleavaqe and jointing' is so prevalent
tbat beddinq is often almost totally obscured, except at
tbe junction of cUfferiDq lithologi.s. I'ortunately a Wlit
of one lithological type often contains a thin band or banda
of anot:ber type, thus enablinq the orientation of beddinq to
be determined.

Sediments of the following litbological types are re­
presented vithin the area, witb the observed variation
vitbiD type beinq .. described.

(a) Sandston! - Generally fine-mediUIII grained, grey, grey­
brown, grey-green, orange, oxaJ:l9'e-brown, dark brown, buff
and khaki in colour, the rocks are often micaceous and/or
f.lspathic and/or tuffaceous, sometimes quartzitic or argil­
laceous. Most commonly pre.ent i. a dark brown felspathic
and tuffaceous type, in Which some of the felspar appears
secondary (1. e • recrystalline), or as a grey micaceous and
felepathic type.

(b) Qn'rt!lt•. - Usually grey and fine-qrained, sometimes
argillac.OWI. It is present throughout the area but is not
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common. OcC:ll8ionally it occurs U 81118.11 boudin within
sbaley beds.

re
(c) Greywacke - rare, grey or green, sometilll8s"crystallized.

(d) Silf:stone - cOIIDIlon throughout. Grey, greY""9%'8en, dark green,
oranqe, oranq_brown, brown, chocolate and kheki, these rocks
are sometimes Bbaly, lamina~, fissile, flaqqy or banded.
less COIIIIIlO'\ly phl'llUic or horufelsic, rarely recryetalline,
often argillaceows and micaceous. someU.III8S fe18pai:hic and
tuffaceous.

(e) Mudstone - cu"prm. U8ually khaki or cboc:olatG, also
grey, oraD9_brown and red...:J)rOWD in colour the rocks are
often shaley or IllaJJsive and well joiJRed, 8OIlI8tiJllea phylliUc
with secondary (recrystalline) mica.

(f) Shale - true shaJ.es are uncommon. When present they are
black and cll%bonaceous, or grey and sOill8tiJllea phyllitic and!
or micaceous.

(q) Slate - rare, grey.

(h) Pbvl.lit. - grey, micaceous and restricted in occurrence.

other rock types seen within the area are quartz-porphyry.
serpentine. dolerite and bual~. The porphyry is seen at the
eutern end of TiDBtone creek, and 18 parJ: of the dYke IIWUIIl
intruding' Mount Bbchoff whilst the bualt is Tertiary in age
and is seen in the aouth of the area. Exposure. of nrpent1ne
and dolerite are few in number and scattered in occurrence,
~ aerpent1ne appears to be restricted to the _aternPart: of
the area, being exposed only in AR 8250 creek, Me: 132 Creek and
lole 4050 creek.

'l'he most CODIlIOD strike direction is approximately north­
eut - 80utb-weat. with dips bSing'~ to the north-west and
aOUth_ast and varying from 25 to 90 (vertical beds), al­
thouqh preaom1nantly at_po :Ln addition to the north-eut ­
south__st strikes, others trendinq IIIOr8 nearly north-south
and 8.at......st were recorded, BU9geatinq structural breaks of
SOJll8 kind.

Some IIIllIlll-scale (drl!lC1) fold1nl] WIUI recorded in the field.
ID all cases the fold axes were approximately north-east -
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south-west. A very tight almost parallel-sided isoc1inal
antiform in which both axial plane and liJliba almost correspond
to bedding was recorded near the southern end of the Maqnet
Line. This axis also trended north-east - south-west, and
the fold was slightly overturned to the nort.b-west.

Such faultinq u was observed appears to be of mi nor
maqnitude and consequence.

Bo significant mineralisation was recorded. Whilst not
CClllllllOD, minor quartz veininq is seen tbrouqboat the area, but
such veins appeared barren in all instances. The rec:ryst;al­
lised siltstones seen on AR 8250 creek are pyritiaed, with
pyrite oec:urinq as pods and velnlet:s, and also dls"lIdna~

along- joint planes. Also on this creek, clos8 to Butler's
Road, are two occurrenc:es of C}OBsanowJ material, one developed
along JDinorfault plane8 in rec:rystalUud siltstone and
carrying- pyrite and pyrrhotite, the other occurrinq on a
joint (?) plane in siltstone and containing baemlltite and
minor marcasite.

4.2. Struet:ure and Stratiqrtpbjl.

In view of the profusion o! lithoqical types obaervsd
in the area, and the rapid cbabqeB from one to another, it
is difficult to arrive at any correlation between beds, or
any Btratig-raphic sequence. for the area u a whole, Bowever,
when lithology is considered in terJIIII of Btruet:ure, SOJll8

degree of correlation is possible within each structural unit.
'l'hus before disc:ussinq correlation and stratigraphy, it is
neaessary to describe the structure of the area.

•

4.2.(a) Structure (Map No.5)

The dODI1 nant feat:ure of the area' s structure is the
north-east - aouth-vest "grain" imparted by the many strike
trends in this directLon. The grain is .een in a broad band
extending across the north of the area fram MC4050 creek in
the west to the junction of 'rinBtone and Ritchie Creeks in
the east, and alao intermittently along the Magnet Line
between this major band and the Waratah-Savaqe River Road.

Within the major NE-SW band, one major and several
minor structures are in evidence. 'l'he drag folds 1IllUl-
tionod in Section 4.1. lie within this zone, and it is tbouqht:
that lhose,in Mine creek. lie close to or on the axis of a

.,h~ til Si,I.-I',; .'~l·l··"
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major antiform, the presence of which is indicated by opposing
dips on the northern and southern side of the zone. The
approximate trace of the antiformal axis 18 indicated on the
IIII!P, and conforms approximately to the qeneral HE-SW trend,
although appearing t.o be flexured. Strik•• on !C 4050 creek
indicate that the outcrop of the axial zone is cloBiD9. and
it therefore II8eIIl8 likely that the structure is plW19iDq to
the south-weat. Since the Arthur River is atill to be mapped.
it 18 not possible to trace the entiform beyond the Mine Creek­
Arthur River confluence at this tilll8. Bowever. siDee the
zone of lm-SW trending bedli 8Xte""s at least across to the
Ritchie Creek-Arthur River junction. it ..ellIS likely that the
anticline will also extend this far. 'l'he postulated ext~iQl1

is indicated on the map. but it is posBible that the actual
axial trace may lie north or south of the line shown.

In addition to the dam! "ant IiB-SW trendinq block. m1 nor
but nevertheless definite trends in ether directions are also
observed. and there must obviously be some kind of discon­
tinuity between the varioWl structural Wlita.

Although transverse structural treDda are apparently
indicated by the strikes recorded on the two southernmost
Arthur River Tributaries (A3l55 and ARB250 Creeks). dab
within the south western part of the area is very limited,
and this will not be discussed further. In the east.
however. more information is available. and here at least
three cross-euttinq trends are present.

At the southern end of the Magnet Line and Ritchie creek.
close to the waratah-Savage River Road. some strikes trend
north-"outh. cuttinq across others clo.. to the dom! nliUt NB-SW
trend. 'rhese H-S trending beds are themselws fttruncated- to
the north by a series of beds trendinq approx1 mately ...t­
wen. 8.8 indicated by strikes recorded in Ritchie Creek aDd
on the Magnet Line. 1'0 the north of this lineament the beds
as seen in Ritchie Creek adopt a north-north-west - south­
south-east orientation. until. they came up against the major
I51E-SW block in the north. whilst on the Maqnet Line strik..
appear disorientated at first. and then as one progresses
northwards gradually swing round to conform to the dominant
IiIE-SW trend.

The H-S orientation as observed. at the southern end of
Ritchie Creek is also asen at the eastern end of Tinstone
Creek. and another E-W lineation may occur on the Maqnet
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4.2. (b) Syat:iqraphy. (Map Bo. 4)

;:;'~5:':'

Line just east of MLC~ Creek.

21012]

semi-phyllitic sediments,
very minor slates.

Grey shales, phyllites,
sUbordinate quartZites,

(ii) Dominant felspathic and tuffaceous sand8tones,
minor mudstones.

(i)

(111) Felspathic and tuffaceous sandstones and siltstones,
mudstones, minor shale••

(iii) The mm-SSW unit is apparently dominantly arenaceous
below and becomes more argillaceous above.

'within the major m:-sw block more inf:lrJ!'ation i8~avail­

Bble, and this, together with its structural configuration,
allowa a more detailed analysis to be made. No evidence of
"younging" WBJI seen, but, assuming these beds to be right way
up, the succession here iSI-

(i) '1'he soutbernllloBt area of Ii-S trend~ rocks comprises
a dominantly argillaceous sequence, whilst the northern
area with this trend has a sequence of argillites and
fine-wrained arenites.

(ii) The E-W trending unit is a succession of thinly-bedded
mudstones and sandstones below, and laminated mud­
stones with minor siltstone above.

In the case of the 'JIlinOr' unit.s (i.e. tho.e with a
grain other than Il1E-SW), the available data is rather too
re8tricted to draw many conclusions. However the followinq
8ugqeRions are t.entatively advancedl-

As was noted above, anycc..oorelation or stratiqraphic
8UCC...ion derived frCIIII information e:urrent;Ly available
can be applied only within that discrete strUctural unit
frc:IIIl which it. is derived. It i. therefore nece.sary to
consider each of the.. units in turn.

The relat.ionship between the various structural units
described here is, at this time, rather obscure, but will
be di8CWIsed briefly in section 6 of this report.
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In the southern liJlb of the antifonl. qroup (i) and
(iii) may be NeD extending aeross Ie 132 creek, the Magnet
Line, the Arthur River and (in part) MLC 6550 Creek. Because
of the plunqe of the structure, cnly group (iii) 18 NeD on
Me 4050 Creek. whl1ft group (11) 18 only obnr-d on the
JIa9Det Line and may repzoeHnt a faaies variation within
group (iil).

'1'be samples collected were analyaed for Aq, CU, l'b,
an and Zn, and on J:eCeipt of then reaulu selected sampl..
were aubseqwm~ly analysed for AU, Bi. Co and lb. Se~ed

samplu were alec ana1ysed for Mo, lib. Ta and w.

'1'he analyUcal results received were plotted as biRO­
qr81118. In the first: iD8t:ance IIIll8sive "aDom'uu- in all
analysed el.-Au in~ Creek and Arthur River, whicb rGault
frclll the old llagDet JU.ne blilings, 1JWIdIq'8d any other anomaHes.
BiRoqrams were therefore replotted. excluding the reaulU of
samples on the drainages (and in the case of SD also exc:ludtnq
resulu from Tins1:ODe Creek, which drains lit. Bischoff), and
thresholds are calculated from them.

Thresholds were as followB 1-

!e. 7 ppm

£!l 110 ppm

~ 360 ppm

!So- 240 ppm

!B. 100 ppm

and 8l1111pleS with nsulu in excess of the.. values an
sbown as snmslOWt (.Map8 110. 6 and 7).

In the aase of the .elected samples analysed for
additional elemes:rtrl, the numbers in'90lved wen too small
for biRogr~ived thresbolds to be sbtist!cally
acceptable. and in these instances az'bitrllrY levels bave
been Hlected to diRinquisbbetw8en anomalous and non
BDom·' ous values. Gold was not det:ec:ted in any of the
Samples, and :no antimony values (lllaXimum 300 ppm) were
ccnsidered to be anomalous. one bi8lllUtb value (300 ppm)

\
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WIl8 considered lIDoma'OWI, .. were .11 cobalt val.s 1n exae..
of 60 ppm (5 samplU). Ro ...,..Ue. wertl recoxded 1n lie,
lib aDd '1'1', bat certain reql.ta in Wmay apprOIICh t!I:c'eahold.

J\nceelou8 dninll9ea an 1D4icated CD Mapa 6 IIDd 7, aDd
are1-

fte_ an ......'w. for Ag, ca, JIb, Ba aD4 an, PZ''''
sUlll8bly ...~ nault of tailiDg'. fr.- the HalJDet JIine.
MaYs•• are extnIIely high, be11l9'-

AcJ elO~

C\l 1,200 ppm

P.b 1.'"

Zn 16.~

Sn 1.94%

It i •• of coax... qq1te poIIaible tbat t:bMe lllUai.,.
"anmaUes" deriwd fraIIl tailinqa muk tnII anen.U•• withiD
tJa... dra1n-V-s.

ODe poiK to be DOte4~ t!aeae ........11•• 1.·
thR Un aSncaliaaUcm baa ..b.- ApoEUd ·fxoa the
b;taet: JUne, m thai: the ~ val... hen ..,. 1D41aate •
aUbRaPtial .......ly. JIOVuu, if thi. 18 the caM the anom.ly

.is op8D ....., aDd appears to orlqiDa1:e outsid. the le...
bo'U,"lrry•

AIHW"U.•• in 14, cu, Jib, zn aDd SD are also
recoxded on th1II txibutaJ:y of the Arthlu: R1".. '1'bey
are natxiated to the lower ftllCbeta, with1D a low-lying
--..:t ana adjacent to the Arthur. aDd are CODIIl4ered
to ftAlt fE'CIII contamtDBtlon by the Arthur.

(iil) MLC 65~O Creek

ADCIma11es in At,J. Cu. Pb and Zn are considered to
result fz:olll c:ont.aIII1natlOD free the JIagDe't L1ne.
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(iv) He 4050 Creels

Low level anomalie. in Zn and one anama] DUB sample
in copper near the head of this creek may be basalt-derived.

The lower reaches of this creek &how low l.vel enollla1ies
in Zn. Thea. are res1:ric1:ed in occurreDCe to an area that is
in all probability an old flood plain of Mine Creek, and ·can
therefore 'be diareqarded.

(Vl) '!he Art.b'lZ!: River ueme- of the &ne cr. Confluence.

Bcb.een Mine Creek and the IIegDe1: Line 8DOIIIali.. in lItJ,
Pb, zo and So were recox&ld, whila1: upstrealll of the Magnet:
Line are anomaUe. in Zo, So aDd Co. 'l'hoS8 in the la1:t81'
el~ may be of interest u they appear 1:0 oacUZ' OD a n-SW
tren4 reflecting- the CJrain of the major at:ruc:t~ block.
Bowe'l81' 1t ie possible that 1:hey may only 10410&t8 a raised
background over a partiaular rock type.

11: 1lIIY be DOted that the Zo an"Riali.. on the ArthUZ'
Rivex j1l81: south of the HiDe Creek confluence, on lower
He: 132 Creek and on upper HC 4050 Creek a180 follow the
RB-SW struct:ural trend.

(Vll) AJl B2S0 creels

'l'hi.s creek ahOWII arv:naU.s both in ZD and So. In
the cue of the former, the anOlll&1y 18 low level, and··'
probabiy relates 1:0 the Tertiary Basalt seen near the bead
of the creek. '1'be 8DClIIIa1 y in tin is open-ended, and
probably originates outaide the lease boundary just to
the south Cl8 the Waratah-Savaqe River Road, where there
is an are. with several 1IIIIa11 alluvial tin workiDc)s on
Devonian 9'ranite.

(Vlll) Bit,chi, Creek uptt:re. of Tinaton. Creels.

'1'Wo tributari.s show minor anomalies in Zn, possibly
dol'r1te - or bualt-der1ved, whilst a third has a low ­
level anomaly in Sn.
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11.

(!X) Tinstone Creek and Ritchie Creek downstream of ita

confluens;e.

'l'heae are anomalous for Sn throughout and for Zn in
their lower reaches. Some of the tin values IIlaY result frOll
Mount Bischoff. but values fall cominq downstre.. from there
and then rise sharply to 1" along a zone extendinq for about
1.000 ft. on either side of the 'linatcme Creek-Ritcbie creek
confluence (Map Ho. B). This zone corresponds with the
anomaly in zinc. and one or two samples here aay also be
anOlllalous for tungltten.

SBlllPles taken OD a right-band tributary of Tin8tone
Creek. .'!WMI't au. sou1:h of Jlt. Biacboff lIhoWed an.....li..
in 1.q, CU. I'b. Zn, Sn and B1 which may be relned U> 1:h.
Mount. Bischoff ore-bodie••

COHCLtJS:r01iS.

It Wid s.en in aection 4 that the majority of the
rocks within tbia area are of sedimentary origin, that
their lithologie. are very aixed and varied, and that many
of the sediments are felspathic and/or tuffaceous. It
would therefore appear that the .ed~ts were derived
from a nearby lan...... that was undergoing' rapid erosion,
that they were transported rapidly. and that. they were
depo.ited in an environment of fluctuating sea-level. It
also appears that the period of deposition was one in which
volcanic activity was occuring, and d.nce deep water
sediments are almost entirely lacking that the depositional

. environment was relatively near shore. -

The presence of three C!r four aroas-euttiDq structural
trends indicateB some ....un of struc1:ural cOlllplexity, and
some form of struct.ural and/or depositional discontinuity
muat be postulated between each of the structural unit8.
unfortunately, there is no evidence to indicate tbe relation­
ship between these units, but the fact that the l'IlIW-SSB block
appears to be cut off by the main NE-SW block could be explained
by the former overlying the latter unconformably. This,
however, ia an extremeJ.~l-tentative hypoth8.h. CCllllpl.etion
of geological mapping within the area and that of Mount
BillC:hoff itself may enable a more comprehensive 8tructural
interpretation to be made.
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Th. g.ochemical data obtained fraD this project indicat••
that an exten.ion of th. BillChoff min.rallsaUon DI8Y possibly
occur near to the junction of 'rinatone and Ritchie creelts.

Scale

1I20~OOO

1:20,000

11500,000

Title

Bischoff South Geology ~

Structural Interpretation

B. R. Robison

Mt. Bischoff South AnOlllalies
Stream Sediment Samples ­
Aq. Pb, zn. Bi.

Nt. Bischoff South AnODl8lies
Stream Sediment Sample. ­
co, CU. Sn, W.

Nt. Bischoff South Geology
(Extent of Mapping)

Nt. Bischoff South Geochemistry

Mt. Bischoff South Geology

Nt. Bischoff Area
Regional Locality Plall

7

6

5

2

3

4

1

Plall No.

Jl\liUARY, 1971

It 1. significant that the dolOlllite which i. host rock
to the Mount Biaehoff minerali.ation baa not been observed
within the area mapped. This would 8U99.at that the dolDlllite
at: Mount Bischoff is .tructurally or d.positionally a diacr.te
body.

Prom the evidence currently available. it _ema that
there 1. DO direct structural link be~D the lit. Bischoff
Mine Area and th. Magn.t Nine. 'l'be lat~ li.. to the north
of the antiformal axis. whilst this axis pa•••• to the north
of the Biaehoff Mine Area.
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