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1. SUHMARY 

Molopo Australia Limited has investigated the gold and antimony 
mineralisation associated with quartz veining at Belltopper Hill, 
located within Prospecting Area Licence 19. 

Investigations including a diamond drill test program and 
detailed mine mapping concentrated on the "~!issing Link", 
"Panama" and "West Panama" lodes. Sample analyses of the drill 
core intersections produced low gold values. An increasing 
understanding of local geology enables some explanation for this 
and provides encouragement for future exploration. 

2. TENURE 

Prospecting Area License (PALl 19 of about 40 hectare, is 
situated about 3 ki~ometres west south-west of the township of 
Malmsbury, 100 kilometres north-west of Melbourne, Victoria 
(Figure 1), and include3 Belltopper Hill. PAL 19 was granted for 
one year from January 9, 1986 to Paringa Mining and Exploration 
Company PLC (Paringa). Mineral prospects to be explored by 
Paringa lie within the Fryers Range State Forest which occupies 
most of PAL 19. Areas of private land within PAL 19 are excluded 
from the terms of the Licence. PAL 19 surrounds Miners Right 
Claim (MRC) 610 of 1 hectare held by the estate of Mr L. Gross. 
Paringa holds exploration interests in MRC 610 via to a farm-in 
agreement established on the 22nd June, 1986. 
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3. EXPLORATION HISTORY 

Mining and Exploration History 

Exploration and mining date from the discovery of reefs in 1876. 
Records of the main mining activity in the region to 1915 are 
poor. Total recorded production of the North Drummond Goldfield, 
of which PAL 19 forms a part, was about 98,000 tonnes of ore 
milled at an average grade of 29 g/t Au. 85% of this came from 
the mines south of PAL 19. The ore was almost certainly hand 
sorted before treatment. Greatest depths reached in the mines in 
the region was 244 metres (800 feet) and reefs could be traced 
along strike for over 610 metres. 

The most recent work of significance was in 1968 to 1970 when 
Planet Gold Ltd ("Planet") and Centaur Mining N L ("Centaur") 
explored for gold and antimony. 

Planet distinguished between the north-south reefs which were 
essentially only gold-bearing and were seen in the important 
mines south of PAL 19 (O'Connor, Queens Birthday) and the 
north-east striking shears, such as the Leven Star, which are 
gold-antimony bearing. More recent investigations (this report) 
redefine the north-south reefs to be striking (north) north-west 
and carrying varying concentrations of stibnite. Planet 
concluded that the gold and stibnite represent slightly different 
ages of mineralisation and that deposition was controlled by 
structural factors. Strongest mineralisation was postulated, but 
not demonstrated, to occur where these reef and shear structure 

cross. 

This work has been reported by John Taylor & Sons (1968) and D.L. 
Farmer (1970) representing Planet and Centaur respectively. 
Exploration by Planet centred mainly outside the area of PAL 19 
but a programme of work was undertaken on the Leven Star reef 
(~IRC 610) and included geochemical soil and reef sampling. They 
recognised a si~icified zone up to 8 metres wide and traced the 



reef over a strike length of about 245 metres. 

Percussion drill hole samples and channel samples returned 
average assay values from 6 g/t to 7.5 g/t over widths of about 2 
metres and a strike length of 245 metres. (Taylor 1968). 

Centaur undertook geological mapping and limited sampling of 
reefs. They recommended underground exploration of the Leven 
Star reef but apparently abandoned the area. 

Since 1982, Paringa and affiliates have explored the area, 
acquiring colour aerial photography and concluding underground 
geological mapping and sampling of quartz reefs. 

4. 
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4. GEOLOGY 

The Belltopper Hill area comprises lower Ordovician psammites 
(sandstones) and pelites (shales) which have been tightly folded 
about steep axial planes striking north north-west. Wavelength 
is approximately 300 metres although local reversals in bedding 
have been recognised which probably define parastic folding. The 
sedimentary sequence is covered by alluvials on the northern 
slopes of Belltoper Hill and outside the licence are partly 
covered by Quaternary basalts. 

Moderate to strong faulting cuts the folded stratigraphy striking 
dominantly north-west to north north-west and dipping at 
intermediate to high angles in either direction. Mineralising 
fluids channeled through these brittle structures formed 
auiferous quartz lodes with greater width. Antimony as stibnite 
and other minor sulphiaes are present in the quartz veins. 

The Missing Link Lode, striking 330° and dipping steeply east, 
can be traced in collapsed stopes, costeans and shafts on the 
surface for approximately 300 metres. (Figure 2). An adit with 
the portal near Back Creek intersected the Missing Link lode 
located at 90 metres from the portal and 55 metres from the 
surface. The lode was driven for about 200 metres however the 
drive is now collapsed at 42 metres from adit. The Missing Link 
adit was continued 107 metres past the main lode without cutting 
further significant mineralisation although a stockwork of quartz 
veins was intersected. 

The Panama Lode systems consits of three reefs subparallel to, 
and west of the !1issing Link lode. (Figure 2). An adit from the 
level of Back Creek was driven northerly for 31 metres and then 
cross-cut north easterly for 88 metres intersecting the West 
Panama Lode at 39 metres. This structure was driven north 
westerly for 9.5 metres. Stoping from this level (to surface?) 
is evident towards the end of the drive. The (north-easterly) 
cross-cut was extended to intersect the Panama Lode at 87 metres 
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which was driven north westerly. Winze development does not 
er.&ble access beyond 14 metres in the Panama drive. Midway 

between the Panama and West Panama drives, a 10 metre southerly 
drive connects with the Panama shaft. It is reported that the 
shaft is 75.3 metres deep with three established levels including 
that of the adit level. 

A 32 metre north-easterly cross-cut from the Panama adit 
intersected a near vertical fault-quartz vein development (West 
west Panama Lode) and was driven for 14 metres. 

Other lodes within PAL 19 include (1) The Antimony Lode, which is 
a probable southern extension of the Panama Lode, has been 1qorked 
from t\-10 adi ts al; Back Creek level and surface pits over 
approximately 250 metres. (2) The Leven Star Lode which is 
located largely within MRC 610 and crops out over 210 metres 
striking north easterly and dipping steeply towards the east. 



5. CURRENT INVESTIGATIONS 

Work completed and reported in greater detail below includes: 

i Accurate ground survey. 

ii Drilling of three diamond drill holes, completed 
drill logs (Appendix il and summary data expressed 
in plans accompanying this report. 

iii Sampling of selected drill core intersections for 
geochemical analysis. 

iv Mapping of accessible historical workings. 

v Thin section preparation anJ descriptions. 
(Appendix iil. 

vi Fluid inclusion studies. 

i Survey 

7. 

Preliminary ground surveys were undertaken to provide a base plan 
to assist geological mapping and to locate collars of the 
proposed drill holes, exploration adit portals and surface 
workings. The composite plan can be used for cross section 
construction and the subsequent projection of major structures. 

ii Diamond Drilling 

A diamond drilling programme was designed to test strike and 
depth continuation of the major mineralised structures, (Missing 
Link and Panama Lode series). Australian Diamond Drilling 
(Stawell, Victoria) were commissioned to drill three holes. 
Drilling operations began on the 6th of January and were 
completed on the 11th of February. Summary of the major 
intersections appear in Table 1. 



DDH MAl 

This hole drilled at 065° (mag) was planned to intersect the 
Panama/Antimony structure between 140 and 180 metres and the 

Missing Link structure between 250 and 300 metres from collar at 
-45° from horizontal. This would be approximately 145 metres 

8. 

and 240 metres below the surface and approximatley 115 metres and 
185 metres below historical recorded development respectively. 

The hole progressively swung 16° to the east and shallowed 8° 
in dip. It was terminated at 298.6 metres after reaching the 
(probable) target. (Figure 2). 

Dominant rock type is a massive, fine grained psammite which 
often grades into a coarser grained feldspathic psammite 
(Appendix ii, MAP 002). Laminated pelitic intervals are also 
observed in the sedimentary sequence. Sharp and gradational 
contacts between the pelitic and psammitic units indicate the 
sequence is younging upwards. 

To obtain orientation of bedding, the core was aligned parallel 
to the hole and rotated so that so was striking 350°; an 
assumed strike from the SO relationships recognised in insitu 
outcrop throughout the Ordovician in central Victoria (Grey & 

Willman, 1985) and exposures in the Belltopper Hill underground 
workings. The two possible dip (orientations) were recorded 
although the steeper value is preferred owing to the chevron type 
folding of the Ordovician (Grey & Willman, 1985; Cox, unpublished 
report). SO is west dipping with a reversal at 270 metres 
indicating the hole traversed an anticlinal fold closure. 

A conglomerate unit consisting of pelitic clasts measuring up to 
10 centimetres supported by a matrix of coarse psammite and white 
mica was drilled between 59.1 and 60.55 metres. 

A dacitic porphyry (Appendix 2, MAPOOll is intruded between 268.4 
and 268.9 metres. The unit appears to have produced a narrow 
(1.2 centimetres) aureole on an underlying psammite and also 
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contains minor quartz veins. 

Quartz veins comprising pyrite/stibnite mineralisation (~ 4 
centimetres thick) between 158.10 and 158.8 metres and a strongly 
altered, partly brecciated pelite at 170.5 metres assaying 10.88 
ppm Au could represent the Panama Lode structure. 

Planar, quartz veins wL:h pyrite/stibnite between 271.4 and 279 
metres and a fault zone consisting of altered fragmental and 
amorphous material betwe~n 281.0 and 281.7 metres could 
correspond to the Missing Link structure. 

DOH MA2 

This hole drilled at 065° (mag) was planned to intersect the 
West Panama Lode between 90 and 120 metres and the Panama lode 
between 160 and 190 metres from collar at -45° from 
horizontal. This would be approximately 80 and 155 metres below 
the surface and 65 and 120 metres below Panama Adit level 
respectively. 

The hole progressively swung 7° to the east, shallowed 5° in 
dip and was terminated at 182.3 metres after reaching the 
target. (Figure 2). 

Again the dominant rock type was fine grained psammite with 
compositional gradation into (laminated) pelite and a less common 
textural/compositional gradation into the coarse grained, 
feldspathic psammite unit. A dacite porphyry was drilled at 
152~2 metres. 

SO appears east dipping to 60 metres where it is then reversed 
until the end of the hole. 

The West Panama structure was intersected between 87.0 and 103 
metres which includes a combined width of 50 centimetres for 
mineralised quartz veins. One vein at 94.0 metres is 25 
centimetres thick. No samples within this intersection exceeded 
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0.5 ppm Au. 

The Panama structure was intersected between 160 and 168.4 metres 
for a combined width of 15 centimetres for mineralised quartz 
veins. Coarse (~ 4 millimetres) euhedral pyrite grains and 
larger anhedral aggregates of pyrite are recognised in some veins 
together with finer anhedral-subhedral grains of stibnite 
(/arsenopyrite). The wall rock is irregularly altered often 

showing "strong" bleached zones with intense disseminations of 
pyrite. A fault zone consisting of soft, altered, unconsolidated 
clay material with a possible graphitic component was intersected 
between 167.8 and 168.1 metres. Fine disseminations of pyrite 
are evident in the unconsolidated material. Quartz samples 
assayed over this intersection returned Au values of~ 1.2 ppm. 

Between 16.0 and 19.5 metres, massive, brecciated quartz veins 
with varying proportions of pyrite and stibnite were 
intersected. Altered host rock was also partly brecciated to 
varying intensities. This interval of veining and mineralisation 
may represent the west West Panama structure. Quartz samples 
assayed through this intersection returned Au values of ~0.8ppm. 

DDH MA3 

This hole drilled at 235° (mag) was planned to intersect the 
Missing Link structure between 100 and 140 metres from collar at 
-53° from horizontal which would be approximately 95 below 
surface and 35 metres below (assumed) historical workings. DDH 
MA3 may also test for the Panama structure. The hole 
progressively swung 4° to the west and shallowed 6° in dip. 
The hole was completed at 260.65 metres. (Figure 2). 

Psammitic and pelitic lithologies showed evidence of surface 
ground water weathering to approximately 118 metres which is 50 
metres below creek level. Largely unconsolidated clays, mottled 
with limonite (and haematitel and grains of angular quartz were 
prominent to approximately 40 metres. These quartz fragments 
probably represented decomposed quartz veins. From 40 to 118 
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metres the core became more solid, although haematite (limonite) 
staining was still evident in and about fractures. Excluding 
alteration, the core became fresh at approximately 118 metres, 
showing the dominant intervals of fine grained psammite with 
interbeds of pelite and the coarse grained, feldspathic psammite 
unit. The latter unit appearing irregularly between 145 and 183 
metres. An anticlinal closure is inferred at approximately 85 
metres although this is based on one dubious east dipping reading 
at 81 metres. 

Mineralised veins (which total 70 centimetres) between 109 and 
123 metres would represent the Missing Link Lode. A 10 
centimetre fault zone at 109.4 metres is probably the hanging 
wall structural control. Veins often show subhedral growth of 
stibnite along the walls with pyrite disseminated within the vein 
structure. Some quartz veins are fragmented. Sericite and 
pyrite disseminations are present in alteration zones/halo's 
about veins. Quartz samples assayed returned gold values of 

~1.7ppm. 

Mineralisation between 165 and 187 metres may correlate with the 
Panama Lode and includes a combined width of 60 centimetres for 
(mineralised) quartz veins sampling through this interval 
returned assay values of ~0.7ppm Au. 

High density planar to irregular quartz veins occur between 25 to 
45 metres and 58 to 65 metres. These veins do not contain 
obvious sulphide material however those assayed returned values 
of ~ 1.8ppm. Au. 

Features common througout the three holes include: 

ll Quartz veins often show coarse quartz crystals 
aligned perpendicular to the vein wall. This is 
evidence for vein development in a dilational or 
extensional environment. 
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2) Zones of fragmented to ul'lconsolfclat~cf core 

occur at various intervals in the ·hdle. 
Cfaultingl 

3) Pyrite (and arsenopyrite) disseminations are common 

in alteration zones. Pyrite is less concentrated in 
unaltered country rock. 

4) Mineralisation is generally~ 1% of total quartz vein 
volume. 

5) Cross-cutting relationships and location of sulphides 
in a vein structure suggest a generalised paragenesis 
of: 

Qtz 
py 

SB 

Time 

6) This shows quartz (Qtz) was deposited throughout the 
mineralising event whereas pyrite (PYJ and stibnite 
(SBJ deposition was more irregular. Alteration 
halo's are irregularly developed about brittle 
sturctures and are not necessarily proportional to 
the width of the vein/fracture 

i.e. - fractures often have 2.3 em halos 
- some quartz veins (up to 8 cml have no 

detectable alteration halo. 
Cross-cutting relationships generally show the 
earlier generation veins/fractures have the better 
developed alteration zones. 

7) Off-setting of veins/fractures by post-dating brittle 
structures is predominan~y in reverse sense. 

Projections of lode structures from historical workings through 
drill core intersections are shown in Figure 3a through c. Also 
represented are assumed lode intersections in one hole projected 
through a section of another hole. A comparison between both 



types of projections enables changes in the geometery of lode 
structures to be recognised. 

13. 

Cross-sections (Figure 3a through c) show the Missing Link lode 
has probably steepened along a northerly strike. The west Panama 
lode probably pinched out along a southerly strike since there is 
no significant mineralisation in MAl where the MA2 projection 
would intersect. The Panama structure appears to shallow in the 
north from the MA2 Panama projection and intersection. 
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iii Geochemical Analysis of Selected Drill Core Intersections 

(Table ll 

Hole Interval Assays Comments 
(Weighted Average) 

in ppm 

Au Sb 

14Al 158.10 - 158.25 2.000 170 Panama Lode? 
MAl 158.75 - 158.78 5.100 15 Panama Lode? 
11Al 170.40 - 170.45 10.830 290 Intense alter-

ation zone -
associated with 
Panama Lode 

MA2 16.60 - 16.70 0.383 8 West West 
Panama Lode? 

l-iA2 19.10 - 19.14 0.833 55 West West 
Panama Lode? 

MA2 84.30 - 84.45 0.267 7 West Panama 
Lode? 

MA2 91.55 - 91.6 0. 483 330 West Panama 
Lode? 

MA2 93.70- 94.10 0.275 10 West Panama 
Lode? 

MA2 99.29 - 99.35 0.333 30 West Panama 
Lode? 

MA2 163.25 - 163.60 0.242 8 Panama Lode 
MA2 164.15 - 164.27 0.475 9 Panama Lode 
MA2 166.20 - 166.35 0.125 8 Panama Lode 
MA2 167.45 - 168.10 1.220 280 Panama Lode 
MA2 168.30 - 168.35 1.020 200 Panama Lode 

MA3 35.30 - 35.60 1.830 190 Quartz vein 
stock wok 

MA3 40.20 - 40.40 0.742 15 Quartz vein 
stockwok 

MA3 109.20 - 109.31 l. 700 45 Missing Link 
MA3 114.95 - 115.05 0.317 10 Missing Link 

Lode 
MA3 121.80 - 122.00 0.433 6 Missing Link 

Lode 
MA3 123.10 - 123.35 0.733 10 Missing Link 

Lode 
l>1A3 179.70 - 179.92 0.733 20 Panama Lode? 
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iv Mapping 

Mapping of accessible historical workings was carried out on a 
1:100 scale and include the !.fissing Link Adit & Drive, (Figure 4) 
the Panama adi t and cross-cut and the Pan·ama, West Panama and 
West West Panama drives. (Figure 5). The objective of the 
mapping exercise was to gain a greater understanding of the local 
geology and ultimately the structural controls on mineralisation. 

Bedding (SO) relationships are often .difficult to define in that 
they may either be confused with the penetrative cleavage 
developed in the pelitic units or degraded due to surface 
weathering of the adit/drive walls and roof. In the Missing Link 
adit SO is predomihantly west dipping although numerous reversals 
have been recognised in the vicinity of the drive. This may be 
due to parasitic developments, ("dragging" by the Missing Link 
brittle structure). Within the Panama adit, cross-cut and 
associated drives, SO is consistently west dipping. Minor 
evidence indicates SO is plunging shallowly to the north. 

Brittle structures including veining strike generally between 
north-west to north north-west and dip either direction. An 
equal area projection from the Panama adit, cross-cut and 
associated drives shows specific relationships between structures 
(Figure 6). Faults and some fractures strike predominantly 
between 350-360° and dip steeply towards the west; or parallel 
to SO. Veins strike at a low angle to the faults (between 
300-340°) and generally dip steeply towards the east. This 
relationship is consistent with all lode structures investigated 
and "thicker" (i.e. :? 10 centimetres) quartz veins in the !4issing 
Link adit. That is, major dilational zones dipping east and 
therefore opposite to SO (Figure 6) shows the West Panama and 
Panama lodes dip at a shallower angle than most veins. 

Lode structures appear to be controlled by footwall and 
hangingwall brittle structures which are irregularly developed 
and not always obvious. Lodes sometimes appear controlled by 
other faults (fractures) which are orientated at lmr to 
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intermediate angles to the major structure. This is evidenced in 
the west Panama drive where steep, west dipping fractures 
truncate the quartz zone and in the Missing Link drive/adit 
intersection where strong north-north east faulting looks to 
re-orientate the major dilational zone. A fracture developed 
adjacent to, and projecting into the Panama lode may explain the 
re-orientation and steepening of the latter along the northerly 

strike. 

Multiple generations of brittle structures have developed as 
evidenced by cross-cutting relationships. Figure 7 which is 
specific to the Panama workings show that (some) faults/fractures 
from the steep west approximately 355° set cross-cut and often 
displace veins. Displacement is (' 25cm) dominantly in reverse 

sense. 

17. 



vi Fluid Inclusion Studies 

Samples of quartz have been collected from Belltopper Hill reef 
systems for fluid inclusion studies. Assuming the inclusions 
represent actual samples of fluids existing during ore and gangue 
deposition (Roedder, 1979), petrography and measurements of 
vapour-liquid phase homogenisation temperatures contribute to a 
compositional and physical description of the ore-forming fluid. 

The relatively high proportion of stibnite in veins at Belltopper 
Hill is considered unusual and therefore a chemical and physical 
evaluation of the ore forming fluid is warranted. This may 
provide a better understanding on the style of mineralisation and 
possible fluid source which would assist further exploration 
efforts. Preliminary investigations have used two samples for 
petrography and heating using an adapted u.s.G.S. Gas-Flow 
Heating/Freezing System at Monash University, Melbourne. 

Petrograohv. Fluid inclusions have been classified according to 
their phase relations at 25°C and includes the presence of 
immiscible liquid phases. As a result two inclusion types have 
been identified. 

These are: 

Type 1: Liquid rich inclusions. These are two-phase 
(liquid-vapour) in which the vapour 
30% of the total inclusion volume. 

occupies between 2 and 
This type of inclusion 

is the dominant fluid inclusion type observed, and measures 
approximately between 3 and 15 micrometres. 

Type 2: co2 - rich inclusions. These are three-phase 
(liquid-liquid-vapour) and contain liquid co2 coexisting 
with liquid H20 at room temperature. These co2 
inclusions are relatively large (10-20 micrometresl and 
contain vapour proportions of approximately 10% of total 
inclusion volume. 

18. 
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It is not possible to classify the inclusions into primary 

populations (i.e. those inclusions entrapped during crystal 
growth) owing to the high proportion of secondary 
inclusions, (i.e. those associated with past crystallisaton 
fracturing). 

Temperatures of Homogenisation. Filling temperatures of fluid 
inclusions are obtained by heating the inclusions until the 
vapour phase homogenises with the liquid phase (THl Figure 8 
shows a wide range of TH values. Since the fluid inclusions 
cannot be classified into relative time of entrapment (see 
above), it is not possible to conclude the thermal evolution of 
the mineralising fluid. It can be inferred however that the 
fluid would have cooled in time, therefore higher temperatures 
(ie 270°Cl would have represented thermal conditons of the 
"early" fluid. Later press~re corrections may have to be applied 
to the TH data if it is assumed mineralisation was synchronous 
with Greenschist metamorphism. (See Discussion section). 
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6. DISCUSSION 

Brittle structures developed at Belltopper Hill can be broadly 
divided into two groups: 

1. Faults and fractures which show relatively minor 
evidence for fluid movement. These are usually 
concordent with bedding and have developed by a 
rev~rse sense of displacement as evidenced by 
displacment relationships with earlier structures 
(veins). 

2. Dilational quartz filled structures which generally 
strike at low angles to bedding. Thicker veins 
including the mineralised lodes dip in the opposing 
direction to bedding at intermediate to high angles 
and often have associated footwall and hanging wall 
faults/fractures. 

These relationships indicate brittle structure developed late 
relative to folding, although during the same tectonic event 
since reverse faulting and folding are crustal shortening 
processes. This is consistent with Cox {unpublished report) who 
claims that structural relationships for the central Victorian 
Ordovician sequence show that initial shortening has occurred by 
folding and cleavage development with the propagation of reverse 
faults late during fold growth. 

It can subsequently be inferred that auriferous Belltopper Hill 
lodes also developed within reverse faults. Zones of dilation 
are developed where refraction of reverse faults across folded 
strata causes local fault orientation to be inclined to the bulk 
displacement direction. (Figure 9). This fault refraction is 
evidenced by the relatively shallowly dipping Panama and West 
Panama lodes. 

21. 

Vein geometries of this type are also important gold producers at 
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Ballarat East, Chewton and Daylesford, (Cox, 1984). Bedding 

parallel faults probably related to flexural slip during folding 
were non-dilatant zones and therefore remained relatively 
impermeable to mineralising fluids at Belltopper Hill. These are 
important at Ballarat West and Bendigo gold fields which may 
reflect greater intensity faulting at the latter locations. 
Narrower vein systems which show quartz crystal _growth normal to 
the. vein wall have been generated in extension fractures which 
have developed in response to faulting. 

This structural model has significant economic implications. At 
B~lltopper Hill, the east dipping mineralised lodes will pinch 
o•1t when a fold hinge is crossed and the fault structure becomes 
bedding parallel. However, due to the lodes striking at oblique 
angles the model requires modificatons. Where the mineralised 
structure intersects the fold axial plane, the structure will 
adopt an intermediate plunge therefore restricting the geometry 
(dimensions) of the lode at depth (Figure 10). These 
cross-cutting relationships between folds and lodes will also 
restrict the strike development of the latter (Figure 11). Zones 
of extensive dilation which are favoured sites for gold 
mineralisation will consequently have specific strike and plunge 
limitations. This relationship is probably evidenced in DDH MAl 
where a fault and only minor mineralisation were recognised along 
the Missing Link lode projection (Figure Ja). 

Post mineralisation deformation is indicated by brecciation of 
some veins which may mechanically liberate the gold and 
concentrate it in these latter structures. 

Gold-quartz vein deposits in Central Victoria were synchronous 
with regional deformation and associated low-grade metamorphism 
of the Ordovician sediments in the middle Devonian Tabberabberan 
Orogeny. (Cox, 1984). These timing relationships and the lack 
of extensive wall rock alteration attest to (mineralising?) 
fluids being evolved from the regional metamorphic event. It is 
not possible however to predict if the gold was liberated from 
the sediments during the Orogeny, or derived from another source . 
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Fluid inclusion studies did not reveal a specific style of 

mineralisation that could explain the relatively high stibnite 
content of the veins, however the enriched co2 content is 
typical of metamorphic fluids. (Wall, written communication). 
Further, the fluid-vapour homogenisation temperatures are 
consistent with Greenschist metamorphism. 
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7. CONCLUSIONS 

A diamond drill test program, underground geologic mapping and 
preliminary fluid inclusion studies indicate: 

1) Gold and stibnite mineralisation is located in fault 
controlled dilational quartz veins. Footwall and hanging 
wall faults may contain gold liberated from 
post-mineralisation deformation. 

26. 

2) Lode structures are developed when discordant to bedding 
but will pinch out along strike and down plunge when 
intersecting a fold axial plane to become bedding parallel. 

3) Lithology type would represent another mineralogical 
control in that brittle structures propagate more readily 
in psammitic units. A graphitic component in the host rock 
would enable fluid reduction causing a decrease in the 
stability of gold (-bisulphide?) complexes and therefore 
facilitating gold deposition. 

4) Ore developments above the Panama and Missing Link Adit 
levels are largely mined out. 

5) Mineralised structures are narrow. This may be partially 
explained in the drill core by the incorrect positioning of 
drill holes with reference to the more recently developed 
structural model of mineralisation. 

6) Geochemical analysis of selected drill core intervals 
returned low gold values. 

7) Low grade gold values in relatively narrow structures would 
necessitate considerable strike and plunge construction of 
the lodes assuming they do not have economic alteration. 

8) Mineralising fluids do not appear to have evolved from a 

local source which may have constrained exploration 

targets. 



' 

9) • Future exploration should be dfrected at determining: 

i) favourable sites for fault controlled dilational 

zones and; 

iil stratagraphic horizons most suitable for fracture 
propagation and gold deposition. 

27. 



28. 

8. RECOMMENDATIONS • 

Continued exploration of PAL 19 is warranted to apply the 

mineralised, dilational structure model in search of favourable 

locations which may host economic gold mineralisation. Historic 

mine workings previously thought to have been alluvial operations 
are now considered to have involved primary gold sources. This 

increases the strike length potential of mineralised, fault 

controlled, dilational structures. 

It is proposed to: 

1) Complete detailed geological mapping of the Panama 
and Missing Link structures and projections. 

2) Conduct detailed mapping of sub-parallel structures 
including the Leven Star Lode •. 

3) Consider observed structures and lithological 

distribution in terms of the "mineralised dilational" 

model. 

4) If considered warranted, design a drilling program to 

test for economic mineralisation. 
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COMMENTS 

The six rocks submitted are described from thin section, and the sulphides 

in MAP 004 and MAP 005 from polished surfaces. Particular attention is 

given to alteration as requested. 

Samples MAP 001 and MAP 006 are porphyries of dacitic (tonalitic) 

composition, conceivably representing dykes or high-level (?small) intrusives. 

They have been modified by hydrothermal clay-sericite-carbonate alteration, 

with rare pyrite. 

Samples MAP 002 to MAP 004 are pelitic-sandy sediments in which the 

intergranular matrix has been hydrothermally altered as follows: 

to fine biotite, rarer fine quartz, sericite, trace carbonate; 

' 

MAP 002 

MAP 003 

MAP 004 

to very fine carbonate, diffuse quartz micromosaic, and micas; 

has sequence of wall rock alteration zones conformable to 

the margins of a quartz vein. The vein has an inner 

selvedge of albite, a thin outer alteration selvedge of 

concentrated sericite; then a wide zone .of silicification + 

arsenopyrite and minor sericite; gradational' into an butermost 

zone of intergranular fine sericite-biotite-quartz-carbonate, 

and containing more pyrite than arsenopyrite. 

Sample MAP 005 is a fine muscovite-rich shale, with laminae of fine co rbonate, 

scattered pyrite and arsenopyrite, probably representing a hydrothermal 

alteration/mineralisation zone. 

Trace extremely fine chalcopyrite occurs in MAP 004 and MAP 005. One 

crystal of galena + sulphosalt occurs in the quartz vein in MAP 004. Trace 

minute inclusions of pyrrhotite and a ?sulphosalt occur in two crystals of 

arsenopyrite in MAP 005. 



MAP 001 (Biotite), plagioclase-porphyritic dacite or 

tonalite porphyry; fairly extensive clay

sericite and carbonate alteration of 

plagioclase and biotite; trace pyrite. 

This is an altered porphyry, similar to MAP 006. Phenocrysts consist of 

euhedral plagioclase crystals (about 25 % of the whole rock), rounded quartz 

crystals (2-3 %), all with an average size of 3 mm; also microphenocrysts 

of biotite (IO %), average size I mm. 

The plagioclase phenocrysts are locally clustered, and very extensively 

altered to very fine clay-sericite and subordinate carbonate. The biotite 

phenocrysts are completely altered to muscovite, and carbonate, clouded with 

extremely fine titaniferous oxides. 

These components are randomly disposed through a groundmass of quartz

plagioclase mosaic, grainsize of 0.3 mm, with minor scattered fine biotite. 

The groundmass plagioclase shows relatively moderate argillic alteration, and 

the biotite more extensive sericite-carbonate alteration. 

Trace very small cubes of pyrite are present, and a barren quartz vein 

cuts the rock. 

• 



MAP 002 Weakly bedded, gritty, very coarse 

(feldspathic) quartz sandstone; extensive 

matrix of finer detrital quartz, hydrothermal 

and/or metasomatic biotite, and lesser 

secondary quartz. 

This is a weakly bedded to massive, fairly homogeneous sediment. It is 

dominated by a very loosely packed aggregate of subrounded to rounded quartz 

grains (50-60 %), weakly altered plagioclase grains (IO %), and rare lithic 

detritus, all with a grainsize of 0.5 to 3 mm, average about 1.5 mm. About 

one half of the quartz grains are single-crystal, and the other half of them 

are polycrystalline, due to recrystallization at their source. 

The matrix filling the space between these grains, and tending to form thin, 

very poorly defined beds, consists largely of fine quartz sand grains which· 

themselves have an extensive intergranular matrix of fine biotite, rarer sericite 

and s~condary 'cherty' quartz, disseminated leucoxene and trace carbonate. 

The biotite is mostly random, locally weakly schistose, and together with the 

secondary fine quartz, appears to have formed by hydrothermal-alteration 

(or metasomatic) agencies. 

. 



MAP 003 Massive and predominantly medium-grained 

sandstone; extensive pelitic matrix, and 

generally finer, intergranular, hydrothermal 

(?metasomatic) quartz, micas and carbonate; 

veins of coarse prismatic quartz + rare 

carbonate. 

This is a massive sediment composed of an intricate mixture of roughly three 

different components: 

1. 30-40 % detrital subangular to subrounded quartz grains, and rarer 

plagioclase, 0.15 to 0.6 mm size; 

2. 40 % less clearly defined detritus, essentially as a matrix to these quartz 

grains, about 0.1 mm size, including quartz, fine (detrital) micas, 

gradational into: 

3. 20 % ubiquitous, even more poorly defined and commonly finer, carbonate, 

sericite, localised biotite, vague cherty quartz, and leucoxene, which may 

be partly low-grade metamorphosed detritus, but appears to be mostly 

due to 'hydrothermal' (?metasomatic) alteration, which has extensively 

permeated the intergranular areas of the original sediment. 

A vein of coarse prismatic quartz, incorporating minor drusy vugs, and rare 

carbonate cuts the rock, but there is no increase in, or different style of, . 

alteration adjacent to the vein margins. 

Rare trace minute grains of pyrite occur m the sediment. 



MAP 004 Vuggy quartz vein + trace pyrite, inner 

selvedge of albite, and carrying rare 

crystals of arsenopyrite and of galena + 

sulphosalt. Zones of alteration within 

sediment matrix, in order, away {rom 

the vein are: 

I. concentrated sericite; 

2. silicification + arsenopyrite, minor sericite; 

3. fine sericite, biotite, carbonate, with 

more pyrite than arsenopyrite. 

One end of this core sample is a vein of coarse prismatic quartz crystals, 

incorporating minor vugs and trace very fine pyrite. This vein has an internal 

selvedge, about I mm wide, against its contact with the host rock, of. 

euhedral albite crystals based on the contact and growing into the vein-quartz. 

Immediately on the other side of the contact, also for a width of about I mm, 

there is a wall rock alteration selvedge, albeit discontinuous, of relatively 

very concentrated sericite. 

Or. the outer· side of this sericite selvedge, for a width of at least IS mm into 

the rock, is an alteration zone, conformable with, and related to, the vein, 

dominated by diffuse 'cherty' secondary quartz carrying minor scattered 

sericite (or fine muscovite). This is hydrothermal alteration which replaces 

the original sediment matrix, with residuals of original detrital quartz sand 

grains (50 % of the band), now incorporated in the new silicification. 

One coarse crystal of galena, and one crystal of arsenopyrite, occur actually 

in the quartz vein. The galena has minor inclusions of a sulphosalt (?probably 

Ag-Pb-rich). 

Numerous euhedral crystals of arsenopyrite, about 3 mm size, are randomly 

disposed through this silicification/alteration band; very small prisms and 

needles of rutile (derived from groundmass leucoxene?) are also scattered, 

and some occur as inclusions in arsenopyrite. 

. 



MAP 004 Vuggy quartz vein + trace pyrite, inner 

selvedge of albite, and carrying rare 

crystals of arsenopyrite and of galena + 

sulphosalt. Zones of alteration within 

sediment matrix, in order, away {rom 

the vein are: 

I. concentrated sericite; 

2. silicification + arsenopyrite, minor sericite; 

3. fine sericite, biotite, carbonate, with 

more pyrite than arsenopyrite. 

One end of this core sample is a vein of coarse prismatic quartz crystals, 

incorporating minor vugs and trace very fine pyrite. This vein has an internal 

selvedge, about I mm wide, against its contact with the host .vck, of. 

euhedral albite crystals based on the contact and growing into the vein-quartz. 

Immediately on the other side of the contact, also for a width of about I mm, 

there is a wall rock alteration selvedge, albeit discontinuous, of relatively 

very concentrated sericite. 

Or. the outer· side of this sericite selvedge, for a width of at least IS mm into 

the rock, is an alteration zone, conformable with, and related to, the vein, 

dominated by diffuse 'cherty' secondary quartz carrying minor scattered 

sericite (or fine muscovite). This is hydrothermal alteration which replaces 

the original sediment matrix, with residuals of original detrital quartz sand 

grains (50 % of the band), now incorporated in the new silicification. 

One coarse crystal of galena, and one crystal of arsenopyrite, occur actually 

in the quartz vein. The galena has minor inclusions of a sulphosalt (?probably 

Ag-Pb-rich). 

Numerous euhedral crystals of arsenopyrite, about 3 mm size, are randomly 

disposed through this silicification/alteration band; very small prisms and 

needles of rutile (derived from groundmass leucoxene?) are also scattered, 

and some occur as inclusions in arsenopyrite. 



MAP 004 cont. 

The outer margins of this arsenopyrite-siliceous alteration zone grade into the 

host rock which has an intergranular matrix altered to extremely fine micas 

and carbonate with rarer quartz, as in MAP 003. Minor crystals of arsenospyrite 

occur in this zone, small crystals of pyrite and networks of pyrite are 

scattered and slightly more abundant than the arsenopyrite. Trace blebs of 

chalcopyrite also occur in this outer zone. 

In summary, the vein and wall rock alteration sequence is: 

I. vuggy quartz vein + rare pyrite, arsenopyrite, galena + sulphosalt; 

2. inner selvedge of albite; Contact 

3. narrow outer selvedge of concentrated sericite; 

4. wide zone of extensive silicification + minor sericite, also scattered 

arsenopyrite (and rutile), grades into 

5. outer zone of intergranular, very fine sericite, biotite, carbonate 

alteration; less quartz than in 4., more pyrite than arsenopyrite. 

.. 
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MAP 005 Fine muscovite shale; laminae of extremely 

fine carbonate, scattered pyrite and arseno

pyrite, probably part of an alteration/ 

mineralisation zone, but not necessarily 

specifically reli!tP.cf to thP. Cluart:r. vein 

in this rock, trace chalcopyrite and 

?sulphosalt. 

This is a much finer and more homogeneous sediment than MAP 002 to MAP 004; 

it is a shale, with no quartz. At least 80 % of it consists of sericite (fine 

muscovite), which is strongly schistose, albeit with a superimposed conjugate 

set of flakes criss-crossing the dominant apparent primary (S
1
) cleavage. 

Variably continuous laminae of extremely fine carbonate occur along the 

main foliation and in vague patches, to form about 10 % of the rock. It 1s not 

certain if this carbonate is a metamorphically recrystallized indigenous 

component, or whether it (and indeed some of the fine muscovite) represents 

hydrothermal alteration (as the same minerals in other sediments represent). 

The presence of minor stringers of fine carbonate, and of scattered 

arsenopyrite, suggest the latter genesis. 

Pyrite (5-7 %) occurs as diffuse microporous 'grains' about 0.2 mm size, 

and numerous clusters of these to 3 mm, vaguely scattered along the main 

foliation. Rarer arsenopyrite crystals (2-3 %), less than I mm size, are also 

scattered. These sulphide crystals are essentially authigenic, but probably part 

of an alteration/mineralisation event, adjacent to quartz veining. A short vein 

of relatively euhedral pyrite crystals and one arsenopyrite crystal cuts across 

the foliation; another pyrite stringer has trace sphalerite and chalcopyrite. 

A vein 10 mm wide, of coarse prismatic quartz, enclosing rare carbonate 

crystals and rare vugs cuts this rock, but without any distinctive wall rock 

alteration which can be directly related to it as in MAP 004. This vein does 

carry accessory fine pyrite, and accessory small muscovite flakes along its 

mner margins. 

Jg 



MAP OOS cont. 

Rare, extremely small grains (0.03 mm) of chalcopyrite occur in the 

vein and scattered through the adjacent rock. Rarer, smaller (0.01 mm) 

inclusions of pyrrhotite, chalcopyrite, and a strongly anisotropic 

apparent sulphosalt ( ?Sb, As, Pb or Ag-rich) occur in some of the 

arsenopyrite crystals. 

. 



MAP 006 Biotite-quartz-plagioclase microporphyritic 

dacite (or tonalite porphyry); advanced 

sericitic alteration .:!: clays, accessory pyrite. 

This is a porphyry, similar to MAP 001, but with far more abundant quartz 

phenocrysts. Phenocrysts of I to 2.5 mm size consist of: 

subrounded quartz crystals 

altered plagioclase, locally clustered 

altered biotite 

10-15 % 

10-15 % 

10% 

The plagioclase phenocrysts are mostly, almost completely altered to clay

sericite, and the biotite is extensively altered to muscovite, with the 

consequent release of c~tremely fine titaniferous .grains. This alteration 

appears to be essentially hydrothermal, but accentuated by weathering. The 

carbonate alteration seen in MAP 001 does not occur in this rock. 

The groundmass consists of a fairly homogeneous micromosaic (0.15 mm size) 

of quartz, weakly altered plagioclase, with minor scattered fine altered biotite. 

Accessory cubes of oxidised pyrite are scattered. 

' 
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MALMSBURY GOLD PROSPECT: PAL 19 

MISSING LINK ADIT AND DRIVE RL.= 5 J 3 
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lcmwin&lt ltdilllklced(ruene) b1 anott11r lcm Vtlnlei.(14W) 
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&mm w•d• vt•n dltplactd S-4cm br llbOYI haclurt 

-
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I , 
-~ 



~ 
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I 

LEGEND 

Q Loodstructurt 

Prom'"'"' fttu•t IJp•r:cnu out OR 

2)!]etldtqiceedbyhi;hangretrocf\Jre(62E) 

~amorJ:housmatenaland 

~rrt;ulartyde'IIIIQP111!Qflltn"QM 

~ along ~n. wall (awoc. E:artty ~o.tem ~) 
I~ >~~es. m th1Witu be~-:-" ~-2ocrn . c:anmtii'IQ at 

:~7~p~:,,.::··;:.= .. Q~-:t7rl:·5: 
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Appendix i 

Detailed Diamond Drill Hole Logs for Diamond Drill Holes MAl, MA2 

and MA3 

1-l-( 



• • •• HOLE NUMBER: /)/)fl /JJ/¥/ • . ~ ·~ . 
COMPANY: t~';f'J 11it'C.O/V HOST, l Ti.). • • 

LOCATION: /JJf?L/11813, UR.'/ (/'4L t'f) 1:250,000 SHEET MEt-lfov/t?NF 1 :100,000 SHEET c4S-gJ:/11///AI<::-

COMMENCED:. 
SURVEY 

OEP H 8EARINO DIP CO-ORDINATES: 

BEARING: CqM·PLETED·:· 
4~·0 071/- 'i) -1/4 

DRl.L_LER::. 

2?;7·b oro -~7 
ATTITUDE: 

REDUCED LEVEL: 

LENGTH: LOGGED av:. 
'J..96 ·O <9 'Bl -"S( 

SIGNIFICANT INTERSECTIONS 

TO LENGTH DESCRIPTION 

SIGNIFICANT ASSAYS 

FROM TO LENGTH WEIGHTED ASSA VS 

k~ -/a6te I ~ ;;> /fl:;). 

SIGNIFICANT CORE LOSS 

FROM TO RECOVERY 
m " 

!Vo Z '/.r;(~,,}/ {'c'/1 fodS· 

COMMENTS: 

/JJ,~7{)/a/;sc.!C,..,, ' o'/ 27/) O/v/ -tfc.!4j t~~, ,/r?/·O-"' R~/-7 Mv ~/',nl)e~ 
.41/ss1U LYl.k Lo~ u/;-etc -£""' . 

PAGE: 



~ ,{L IC,N lt21t~ (o~rr• . ..G So~·"~ s/, .. ,)h ~»ss,Q,Y\ • ...-... ~.---,·.~. 

( ~ ,;w,~<Mot- /tr{Jc;'J{~ /s sd/.curzo~/)oRILL RECORD 

CORE DESCRIPTION 

• ! 

.l\ , , 

~PECI,\!:-. f~~.1'URES 
WNtherlng, Alter"~i~n; ·~racturlng, Veining, 

· Miner1H•tlon 

.. ·-·· "''~ ',. .. -· ' ..., 

HOLE NO: 

LOGGED BY: 

PAGE: 



• • • 

~·- 10 From To 
~J 1...,\ Cm) lmt 

m 

Core Graphic 
Si• Log CORE DESCRIPTION 

Ua 
' 

I 
~ /--

I 

I 

\ 

• • • 
DRILL RECORD 

SPECIAL FEATURES 
Wntherlng, Alteration/Fracturing, Veining, 

Minerall11tion 

• 

Sample From 
No. Im) 

• 
LOGGED BY: P/k~ 

!Analysed byJ 

To RECOVERY ASSAY VALUES ....... - ................................... . 
Im) 

m " 
·. 

. 

PAGE:/ 
"---

-+= 
J:.. 



I • • ·• • • 
~ R«o.,e.i('f'-. 

Core Graphic 
Size Log CORE D.E.SC.RIPTION 

• • •• 
DRILL RECORD 

SPECIAi,; fE"tURES 
Wuthar!ne •. AIJl!~tf!~· f:rl!Cturing, Veining, 

1Minerali~lon 

•• • • 
HOLE NO: 

LOGGED BY: A/ ;(:";I/ 

PAGE:} ...t:: 

Cl\ 



• • ,, 

Core 
Sia 

Gr•phic 
Log 

• •· ,. 

CORE DESCRIPTION 

• •• 
DRILL RECORD 

SPECIAL.FEATURES 
Weathering, Alttr•tic>n, FrRturlng, V~inlng. 

MiMr•ll•tlOn 

·,· 
S.mple From 

No. Cm) 
To 
Cml 

• • • 
HOLE NO: /It#/ 
LOGGED BY: /o/K~I 

AMlysedby 
RECOVERY ASSAY VALUES ..... ___ ................... . 

PAGE: ft 
.+: 
'S") 



I 

From To 
fmJ CmJ m 

I . . 
~-A»•-~' •<A'~..._......~.-~~--C 

CORE DESCRll'TION 

• • 
DRILL RECORD 

SPECl.AL FE.ATURES 
Weathering, Alteration, Frlicturlng, Veining, 

Mineralilation 

• • • 
HOLE NO: ,-/./~/ ~ 
LOGGED BY: 

PAGE:~·'· 

.J:· 
-1 



• •• 

I 
I 

/ 

PAGE: {:_) ;+: 
oQ, 



• ., 

From To 
lml Im) m " 

Core 
Sin 

Graphic 
Log CORE;DESCRIPTION 

. ; 

DRILL RECORD 

sP1;p1~tr;~~jy·"~s 
Wuihlrlng, Aher!tlc;>n; ~~urlng, Veining, 

MineraH~IOn 

• • • 
HOLE NO: /ltU . 

PAGEi 7 



·c 

From To 
Im) Cm) m " 

Cort 
Size 

Grephlc 
Log 

DRILL RECUtlD 

S~l:C::l.AL f:l:AJ'.U~ES 
Wmherlng; Al,t~~Ji~n,·F;~~11rlng, Veining, 

Miril~all.,.tlO" •. 

• • • HOLE NO: 

LOGGED.BY: 

PAGE: 



c 

Core Graphic 
Sin Log 10 From To 

lml Im) m 

,_ 

L 

-

nmu. RECORD 

· .. SPE~1~L.~.~~Tl;JflE~ 
Wntltlflnt:A1ter~t'-~~·~.~"''"'· v11n1na, 

M1n1r1H11tlori ·· 

• • 
HOLE NO: Al/// .. 

, :;UOGGED BY: IJll/frPt 
by 

PAGE: I 



( 

..; ! 

From To 
lml Cml m 

c 

Graphic 
Log 

•• 

PAGE: /o 



( ( 

From To 
(ml Im) m 

Core 
Size 

Graphic 
Log 

D 
///11 I 

PAGE:/ I 



• • 

J~ 7'(1C 

• 
Core 
Size 

Graphic 
Log 

• 

PAGE: I I/ 
"'-· 

• 



• • ,, . 
Core Graphic 
Sire Log 



• 

1~-.:; ;~n·~ 

From To 
lml lml m 

Core 
Size 

Gr•phic 
LOg 

• -
:HOLE NO: ,,1Jf# ( 

, 7;2;(J;\;,1, t\ . . Analysed by 

~~~P·~~.~~ ~SSAV \/A LUES •••••••• ·-··········--···-····; ••••••• ; ••• 

P~GE: /"' 



• 

From To 
Im! Cml m " 

• 
Core 
Size 

Graphic 
Log 

• 
. HOLE NO: 

.. 
rtld ( 



From To 
lml (ml m " 

Core 
Size 

I 

• • 
,l;//f(. 

' "~-

/c) 



From To 
lml lml 

,.· 

m 

Core 
Size 

Grephic 
Log 

,. 
SP,Cl~L}F;~~T:U,~ES 

We1therlfi0,·A.IJ'retlor,i;;'~''C11.irlng, Veining, 
Minerellsatlon 

CCR E D.ESCRIPTION 

/)c . (.J ... ,!,> 

i) 



From To 
lml lml m " 

Core 
Size 

• 

Graphic 
Log 

• ·• 
[)A.IL.~ R,~P,PFJP,· 

• • 
HO.LE NO: 



From To 
lml Im) m " 

Core 
Sin 

Graphic 
Log 

-. • 
DR lbt 'RECtlrRO 

• • • 
HOLE NO: /)1~f./ 

LOGGED BY: /'J/f\/f:.' 

PAGE: l(> , .,. 
/ 



-I• From To 
(ml CmJ m 

,,•' 

Core 
Size 

, .... , 
Gr1phlc' 

Log 

• 
ofiltt Fiec(jfio HOLE NO: 



-~· From To 
tm) Im) m 

,,..· 

Core 
Size 

Grephlc 
Log CORE D.ESCRIPTION 

••• • DRILL RECO.RD 

SP!:C:.l~L FE.ATl:J,.~.ES 
W•tlterl"I, Att1re119n, frecturlng, Veining, 

Mlntrell11tlOl'I 

Semple 
No~ 

HOtE NO: 

LOGGED BY: 

PAGE:,(_/ 
a
(y-0 



i. 

" 
1" From To 

lml Im) m 

Core Grephlc 
:OiH Log CORE DESCRIPTION 

,.·. 

• 
DRlLt RECORD 

SPECIAi.. FEATURES 
Weathering. Alteration~ •F~ciurlng. Veining, 

MlnerallutlOn 

Sample From To 
No. Im) Im) 

., ., 
HOLE NO: At ti 
LOGGED BY: 

PAGE: tZ 
f)~ 

~ 



,; • .,. '9 From To 
l-.) (,.., \ Im) fmJ 

m 

Cort 
Si rt 

Graphic 
Log 

. 

CORE DESCf,'.'IPT'IOP:' 

I.• -·• • I 

i 
DRILL RECORD 

.. . . .·.·. 

Sfl'ECIA"-.F·l!.~T~,~ES 
Weathering, ~lt.er.1tl!?!'; .f.,8~~rlng, Veining, 

· M1n.r~11~11on · 

! c,/-z. .. I ·.· . I 

I 

., .! . 
HOLE NO: /Jt~ I 
LOGGED BY: Af>M 

.. . . ·· · ·. IAnalysed byl 

To f'ECOVERY ASSAY VALUES ••••• --··--·--·····-················ 

'"" 
&ample From 

No. Im) 
m ,. 

·. 

·. 

PAGE:/5 



•• • . -
DRILL RECORD HOLE NO: /t11I I 

LOGGED BY: /J1 /(/11 
1Analysed byt 

Cort Graphic S~Ec:;t~Lf::E~TllRES S•mple From To RECOVER.V ASSAY VALUES ....... -·····---··-··-·········" 
Size Log CORE DESCRlPTION Watherlng, A1t11r1tl()it. ~rlcturlng, Veining, No. hrit Cm) ~ 

L~~·~~~r~·~-Fr-om~T-o-+--m-+--%-+------J------1-------------~---------..-.--~_..-----..-.-----....-~M-1~-·-~1-1w-t~-n~·-------------1---+---+-........ +--m-t-"-~-t···-=-1---4l.;;;_<Y--+-~--+--+---+---t .. l-W) 1,..,\ lmt lml .. .... ..... ... ·- lcJr 

l't'f.rw. ,.1,,,,,.L. .. ;.:-_~~ i:¥ ~- .,..,~'°"" It~ .N/.,./ J>Y. 
. ~ I ,~ . . · ... ./J . ;.,. / · .. 
lYc.t.~ .. / Ut . ...fL ~11-otJ· ./"Y .. 

I(~ ·/)at-

.~ 

/I ,f; r f ~ 
I I PAGEZ_f 



~.... lo From To m 
l-¥) ,,..,, (mJ (mJ 

,,.. 

Core 
SIH 

Grephlc 
Loa 

ol 
'I 

( -

COAE DESCRIPTION 

/r I · / ff ,~_.,'/"./r 

• • 
DRILL RECORD 

', 

sPICIAL FEATURES 
Wntherlng. A"eretlOn. Ff8Cturlng. Veining. 

Minehln.tlOn 
,' 

,, '' 

.~ 

Semple From 
No. lmJ 

.. 

. -
HOLE NO: flt/I I 
LOGGED BY: /llKIYJ 

IAnalyliid by} 

To .-ecovERY ASSAY VALUES ... -------·--·· .. ••• 
lmJ 

"' . 



From To 
Im) lml 

r11 .. 

m 

Core 
Sire 

Grephlc 
Log 

~· 
. ! . 

CORE DESCRIPTION 

• 
DRILL RECO.RD 

Sf!ECIAL FEATURES 
Wuthering. Alter1tl~n. fr~cturlng. Veining, 

Mlnerall11tlon 

From 

'"" 
To 
Im) 

.\ •'· 
HOLE NO: /114 I 

PAGE: 16 
<:)"' 
Cl() 



' \ii 

!"; • .,. 10 From To 
l-.) r,.,\ Cml tmJ 

m " 

-
Corl 
Sin 

Grephlc 
Log 

• •• 
.} 

COR E•OESCRIPTION 

. , .; 
DRILL RECORD 

SPECl~ti~~!l;JflES 
Wuthtrlnt1 A.lttr1tl~n,;F,r1c:turlng. V1lnlng, 

Mln1r1llutlon 

• .'-;.6 \ .· , , 
~.- - ~"' . .r ..... 

· 7"0 u.d · 

. · 

,, 

S1mpl1 From 
1 No. Cml 

·. 

I 

I• 

, ,. 

.) . . ) • 
HOLE NO: /f//I I 
LOGGED BY: /JJ;f'-/h 

IAnllysed byl 

RECOVERY ASSAY VALUES ••• ·-·-··----··········· To 
Cml 

i 

.· 

. 

.•. 

I 

.. 

1 . 

PAGE: 



• - • • '.; • 
.j • ., •1 .! 

D.RILL RECORD HOLE NO: 

LOGGED BY: 

/kP1» R 4!'t'o" e.it: ""· Core Grephic SPECIAL FEATURES Sample From To - Size Log CORE DESCRIPTION Weathering, Alteration. F.rac:turlng, Veining, No. Cml CmJ -,.,.,. ~o 

" 
Mlnerallutlon m ~" ~ ,.,, 

,.. 

PAGE:,?~ -v 



Cort 
Size 

Graphic 
Log 

• 

CORE DESCRIPTION 

.,j • 
DRILL RECORD 

Sl'ECIAL FEA'fURES 
Wutherlnt. Alttr1tlon •. Fr1c:turlng, Veining. 

Mine,.llsitlon 

• 

Sample From 
No. CmJ 

., ., . 
HOLE NO: /11 ;I I 

• 1 
~"' 

· LOGGED BY: /If/(:. 
Analysed byl 

To RECOVERY ASSAY VALUES ...... ·--···--................... .. 

CmJ 
m S 

PAGE: <7 



!-; • ._. n From To 
c.-wt r,.,\ Cm> Cm> m 

• I 

~· l l 
('lj.f ..... f{Ol~ -

I 

Core 
. Size 

Grephlc 
Log 

a • 

CORE DESCRIPTION 

. ., 
DAI.LL RECORD 

. · 

• 

Sfl!ECIAL FEATURES 
Watherlnt. Alteratlpn. Fracturing. Veining. 

Mlne~ll11tlon 

.,ro;,.;,~1(,· ' - - I · .. .,. A 

70 ti :__-, /. I stf_ 
tM 

/ .... 

/ / 

.. "' 

• . - .. . -: 

HOLE NO: /lf!l. / 
LOGGED BY: . ///f'Af 

IANIYMd byJ · ..• 

Sample From 
No. Im> 

REC()VERY ASSAY VALUES ....... -----....... ,,,_,. : To cm> t-----t--.--.,--..--....----r---~"""" 

m " 

' 

' 

' 

I 

· . 

. 
i 

. 
. 

' 

' 

. 
' ' 

. 

' 

PAGE:7& 



~.... 10 From To m 
C.-.> r,..,\ Im) Cm) " 

eo;e 
Sire 

Graphic 
Log 

• .. 

CORE DESCRIPTION 

-
DRILL RECORD 

. sl''ECIAL~E"t;liJRES 
Wt1therlng, · AlttrUIC)lt• ~'llcturlng, Veining, 

MiMrellution 

1, ... :o / / , , , T / . . .... 
{~ ... _ ·- '• ·..... ' .; """ ,. 

/ v · ~f"Li/J. .. ' J 

' . /,_,., .· ' , ... n ~N;-

Semple From 
No. fm) 

··.· 

HOLE NO: &+ I 
LOGGED BY: fi!K/VI 

I lANlysed byl 

To RECOVERY ASSAY VALUES ••••• -·--.. - ... - .............. . 

Cml 

m " 

·. ' 

.. I 

PAGE:~/ 
__:} 
C.,0 



From To 
Im) Im) 

,,.. 

m " 
Core 
SiH 

Graphic 
Log CORE DESCRIPTION 

& 

DR.I LL RECORD 

i 

SPECIAL FEAT.U~ES 
W~therlng: ~1terltlo~; fr•~uring. Veining, 

Mlner~Hsetlon 

i 

S.mpte From 
No. Im) 

To 
(m) 

•• • • • 
HOLE NO: /?/# I 
LOGGED BY: /JI~ 

RECOVERY ASSAY VALUES ••• ---

m " 

PAGE:)(_ 



From To 
lml Cml m " 

Cort 
Size 

Graphic 
Log CORE DESCRIPTION 

I 

DRILL RECORD 
• 

SPECIAL FEATURES 
Wutherlng, Alt.er•dC),n. Frecturlng, Veining, 

Mlner1llutlon 

HOLE NO: 

LOGGED BY: 
ANI byl 

Slmpft From To RECOVERY ASSAY VALUES •••• ·--···---.. - .......... . 
No. Im) lmJ 

m " 

L_-L~L-..l---l---!----l~~..J-~..+--J~~~L.;..__,~~~~~~WZ-;..J.l~.....L~~~~__w~~t--+~-t---t~t---t--t---t-~i---t--t----t-·1 

l-.-l-~-+--J-~~4---l--~---J'--~+-~.,,..P:.rLLJ~~~~~~t'GJ..?.-,--W~::'-'i~..J.z..f----~~4-J..~~~-t~-t-~t--t~r--r-t--r--;--t~r--r-j 
!__-1----1--l--l--J-~-t--+-~_.::::._..,t___..._~~~~~~~~~~t+----+--t--;--r---r--t---i--t--r---r--r----r--· -~ 
L-l--J-+--i--+---+---+~~k..-~~~~~~~~~~--~~-lf--t--t---t--t-+-t--t-r-r--;--t-j 

,,,.. 

PAGE: 33~ 

CJ\ 



, ~.... 10 From To 
~J (,..,\ lmJ lmt m 

~ 7.f{ 21~1D 
:~ ~~&~ ?2~, 'rJ 

Coli 
Sizt 

·~ 

Graphic 
Log CORE OESCRIPTION 

. ··' DRILL RECORD 

.· ,· 

SPE,CIAL F~~:f:URES 
Watheflng; Alter~tlqn, Fracturing, Veining, 

Mlntrellsatlon 

Samplt From 
No, fmt 

" 'II. ~ _, ', 

., ·~ . 
HOLE NO: d{d / 
LOGGED BY: /J!Jf~ 

IAntlysed by I 

RECOVERY ASSAY VALUES .•• ·---·----·----··········· To 
fmt m'" 

.. 

.. · .. 

i 
I 

PAGE: lf 



c ,, 

Core 
Size 

Grephlc 
Log CORE DESCRIPTION 

DRILL RECOR[) 

~PE(;I~L.;f~~~~~S 
We~lhllrlne. AltvetlOI'I•-f=~•~t.irlnt. Velnlnt. 

Minerallutlon · 



c 

~;... 1'e From To m 
l,._J (,.,\ lm) lm) 

Core 
Size 

Grephlc 
Log 

\ 

CORE.DESCAIPTION 

• 
DRHi..l RECQRO 

$PE~~~~ f=EAT(I~ES 
Wut.hlrlnt•.AI.teratlo~•.l='~r:turlng, Veining, 

Mlner•lisadon 
.· 

HOLE NO: /14/ 
.·.· LOGGED BY: /HJ(M 

·. IANIYIId byt 
RECO.VERY ASSAY VALUES-

To 
lml 

Sample From 
No. lmt 

m S 

PAGE: Jr(} 



!!; • ..,. ;'e From To m 
l..,J {M\ lml lml 

Core 
Size 

Graphic 
Log CORE .DESCRIPTION 

. ·. 

DRill RECORD 

SPECIAL• FEATURES 
Wnthll•"G. Alteration. fraCturing, Veining, 

t.1ineralisatlon 

Sample From 1 .· ro 
.fllo. Cmt (m) 

. 

I 

.. 

I 

·.· 

. ·· ' 

.. 

. 

.. 

' 

HOLE NO: /J1/J / 
LOGGED BY: /11;:"/~·1 

IAnatiYMd byl 
jRECOVERY ASSAY VALUES .. , .. ____ ................... . 

ml" 

: 

.. 

... 1 

. . . .. 

.. 

.. 

.. 

. I 
~ ----• .. 

. . • .. 

.. . •. 

I 

PAGE:37 

~ 



r,.... 10 From To m 
l~J (,.., \ lml lml " 

Core 
Si:re 

Graphic 
Log . CORE DESCRIPTION 

, 

• 
DRILL RECORD 

SPECIAL FEATURES 
Wtatherlng, Alteration, Fracturing, Veining, 

Minerall .. tlon 

Sample From 
No. Cmt 

HOLE NO: /11:4- I 
l 

LOGGED BY: AlKkf 
IAnalysed byt 

To RECOVERY ASSAY VALUES •••• ---·-·"---·---- ·.·-~ 
~ ~~[ 

m " ·.·· 

-.3? i-61· 11 . _ .. _. •· ... 

.. 

,· 

-

.. 

-
I 

I , ~ 



' • t ' ii "'¥i' ·.•···· • . , :·• 
~- •• ~. •• . .: 

DRILl RECORD HOLE NO: ~ 4: l .... · .. · .. ·· •sJ_~!c 
A~UJ. ... · ··.· ; 

LOGGED BY: /'f~·M :.i.' .,,, ,., :.z•• :-• 

~ 
M I . I tAnaiY*d·b!r 

r-:;~ l .i' 
et'oll e4 "'• RECOVERY 

Core Grtphlc SPECI.~L FEATURES Sample From To ASSAY VALUES •• ; •' 
r; ... - Size Log CORE DESCRIPTION We11herlng, Alterellon; FreCiurlng, Veining, No. fm) fm) .. ·/'~ i ;;;th. ;· /'0 From To m " 

Minereliullon 

" 
., 

l~J {M} lm) lml m 
'',• , .. ·; 

f"' - . .;.,_,~r/ .. ~. CYAJc/ • 7j; ~~'~ A~ q~- .·.··· ,' 
.·•.· •··········• 

··: ':.< 

o/J,';.L"L. -•- , hif'/r A Ct'J L -.A ...,/,. 

""'""'~ ~" .. -"' '· ;.<·: 
I ' > 1:\\ 

: 

;ll£,~b 1... ,/.~d} <./AD ·,JP~ -~ L I.,, ~hWif" 0L t:/ < .··· ,·', 

···•·····. 

1--at~ !-··'" 

~n (/ lj~l~ ~ x~~ brtk/e-fUJc/ ,,., .<< .. ;.~.-·· . 
·-,.~~~-~ Q~ ,' ! 

//_ ,L-::.- -~~;.iO~h.. 0411"\. CJr"-~~/w;, ~ n.J~,.,.,.-...,'h· .. ::·, •. -.•..... 

1 ... 7 ~"-' 7(; ,,,/ ie.. l.a;·,. {X ...... /,br~f ~ ·' 
··:· .·• ',· :•: 

Pl'-h 
. 

~..,t _;' 70G•Cc4 I 
-: ' 

J&'-A -~ ,/'~lVI~ ·.·' ,/I' - / - - ..;• ,.r· [(4. ,8.:V.( ' 
,' 

., -: ~-·,: ; 

-&,..,.1'\1)_ ~ 
' 

(2/J/\/:}.,,.. . ,.·. ·, 

2f;FJ.r; 'llf·( I' ~A4UMA/17i- UAJIT G--.V A e-. JV"").,..- /#'~CtL. ~.,.. t I .. ··. ·.· ' 

~~lo/Od btt~N/r //f~r a-¥' ~/C~IDCJ-1 ~c.~-- L /( ·: 

... _6~- Q/~/L4t:- Ac.!tsl'J ,6:;,1/ ~ ~~~! ", .. ,. ' 

(~.GAO kt-.L~J NrG~""''J~r/) tJ/. cftJAii t:Qcr{;/:.,.a, 
.£ot~nJ (/ ~/ ·•. I 

.: 

? So 7£~ -IP ~~C) ) 
~Lyf --.:.-..., ~s-t) ;, 

/JJ /- /14;JtQ.t~ ·~~~~ ~ c/h~~L.~ ~ 
'J]f.'f 1Jirf ~.:J --. C/?h '~~r. .-..... / {-¥ .. :.., ~) IS' ~s.~,-~- ~,-t.L, #1441'(.. 

'<\ . 
«a.~t cf,l,"~) / ,,It,... . 

:nt.7 174-1 
I ?.r~~~rr C'v ~£, 

, 
~/6Pc. .,{ (;;\. /~~ \.. ~'.~,..~ .-&A ..... 

>"eo•t' 4rt!J~ ~~ .. ../~ ~'-r~.iO Z7'l·?' .- ff~;(,'t, 

""h'/( ~~~he/?J ~..., 041"'\ ~-_,~ ..... ~~~ ~;4oot.c'lf/)' 
_.,ttt-Y-r ;r-~ ~,, / '"k.~-~;., ~.JI"JdJ r-IG u.i'Jf/~>~~t.: ...J / I 

:j 

/,./e-t.- I' t:JI'\ ~..('. """/:(~ £ ~11-J'S .. · ?) .. I 
q 

ll 
~7Zh L1~( :C£~ !.7~ .. 73 ~ It;'.- L !.t ~ '-' ,/,j h;,l!.y ~,;..· /o~ II (J~-f. lin~ o~/ 'kovO ,.AM~~ 

.... 
I !l 

111--1 174! /l~LI'r!C Pr ~"'~tits-:· fM(;~vt.41 
r 

~L·A r.//u ... ~,: 1: IS I 

,. ~L - . ~re....:. II' fJhl ' ~ · ... ,. /iV. PY !: 
Ge l.Df'- t!f/1111•/ .•• ,I• ;/ 

I 

QbO l'f'\'PIA'-1 / .... l l'b.,, ,,_r/~C>/ L ·. I. .1. ;6 H 

'"" li 
A(j,y ;t"J rf-,' -

""' /1 ·! 

Jlf.i l11-l ·')" A-1.,, ItS' ./Ctt? ,~ ( rlr;e...d' qo;'Q2~ t;tfe-, IreD ·~ ' 

wi1'lr· ~icJ/ ,(~.,,.(r b- U,.,ll,.r ~j~Jf:J ' AAOI.-0. - PAGE:3/ 

0(.) 



!';.... 10 From To m " 
l~J 1,..,, fml fml 

Core 
Size 

Grephic 
Loa 

{. 

\, 

• 

CORE DESCRIPTION 

. , 

DRILL RECORD 
• 

SPECIAL. FE~TURES 
Weathering, Alteration, t=ncturlng, Veining, 

Minerelisatlon 

f'~t17£'' ~ I I 7 

) , 

/ --""->· __ -, 

I <I ' / "' , r~ ~ 

• 
HOLE NO: 41A ( 
LOGGED BY: AIIK/11 

.... IAnafYiidbyT 

Simple From To 
RECOVERY ASSAY VALUES ••••• __ .......... - ............. .. 

No; lmJ (mJ 

m " 

PAGE~fo 



/)el'm R~o~~'t'. 
~.... 10 From To m " 
C....,j (,..,\ lml lml 

ZJI·l 
I 

Core 
Size 

Graphic 
Log CORE DESCRIPTION 

DRILL RECORD 

SPECIAL. FEATURES 
Weathering, Alteration, Fracturing, Veining, 

Mlntreiiution 

I 

N?J 
. / 

Sample From To 
No. lm) fm) 

HOLE NO: ,#II I 
LOGGED BY: 4/&Rtf 

t.Analysed byt 
RECOVERY ASSAY VALUES._ 

.. ,' 

m " ,, 

' 

PAGE: 1-J 
o<? 
~ 



• • • • I • • • • 
DRILL RECORD HOLE NO: 

~h» ""· SPECIAL FEATURES Sample From To Core Graphic CORE OESCRIPTION Weathering, Alteration, ;fracturing, Veining, No. lmt Cmt To Sire Log 
Mineraliutlon 

lml m " 

PAGE: 1-2_ 
~ 



~... 10 From To 
{,..) (M\ (ml lml m "' 

l/1. A -

IDU 1 J~ 

1 'Vh. 'lniiL 

Core 
Size 

Graphic 
Log CORE DESCRIPTION 

•• 
DRILL RECORD 

• 
~PECIA,L fE.ATURES 
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