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1.0 _ JNTRODUCTION

1.1 location and Title

E.L. 4/78 {(Zeehan) of 208 kmZ2 was granted to Amoco Minerals on
14th July, 1978. In 1983 E.Z. and Amoco negotiated a joint
venture to explore E.L. 4/78, with E.Z as manager. E.Z
exploration in E.L. 4/78 commenced in October, 1983, In 1985
Amoco’s title and interest were transferred to Cyprus Minerals.

E.L. 4/78 was reduced to 123 km2 in July, 1984 and to 9 kmZ in
July, 1988. 'The location and boundaries of the reduced E.L.
are shown on Fig. 1.

Part of the old EL 4/78, the area around the Oceana mine, has
been retained by Cyprus as RIB8809 of 5 km2. This RL is not
inciuded in this report.

1.2 Previous Exploration and Mining

Early exploration and mining operations are summarized in E.Z.
Report T177 {Jan 1984). All reports by Amoco Minerals on
exploration in E.L. 4/78 are listed. For details see E.Z.
Report T177. PFurther exploration by E.Z. to April, 1986 is
detailed in E.Z. Reports T182, T205 and T2156. E.Z. Report T229
summarizes all exploration to 1987 for carbonate hoated lead-
zinc deposits.

The relinquishment report including exploration activity from
April, 1987 to 31st May, 1988 (E.Z. Report T232) summarizes all
exploration in EL.4/78 until April 1988.

The diamond drilling programme from May -~ July, 1988 1is
outlined in E.Z. Report T234. '

1.3 09 L tion

Fig. 2 shows grid names and prospect locations in E.L. 4/78.
There are eleven major blocks of Ordovician Limestone within
E.L. 4/78, nine of which, including the Oceana block, are
covered by grids.
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1.4 Exploration Philosophy

The primary objective of the joint venture has been to explore
for large carbonate hosted Pb-Zn deposits within the Ordovician
Gordon Limestone. Exploration targets are modelled on the
Irish style carbonate hosted deposits. Tin and base metal
mineralization within the Cambrian basement shales and
carbonates are secondary exploration targets.

2.1 Diamond Drilling

Puring January - February 1989 three diemond drill holes were
drilled in the Grieves Grid area. This drilling prograumme
followed the intersection of a mineralised horizon at the base
of the Gordon Limestone by diamond drill hole 2G1013. 'This
hole intersected 5.3m of 6.13% Zn at a depth of 105.5 - 110.8m,
(See E.Z. Report T234).

Three drill holes were subsequently planned to test the extent
of this Zn rich horizon. ZG1014 was collared 100m back from
72G1013, and ZG1015 and ZG1016 were positioned approximately
100m along strike grid north and grid south of ZG1013.

Details of the 3 drill holes are outlined below:

Hole No: ZG1014
Coordinates: 48315N, 60900E (Grieves Grid)
Total Depth: 292.3m

Azimuth: 130 deg. mag.

Declination: 60 deg.

Drilling: 0-0.3 Tricone
0.3 - 145 HQ

145 - 292.3m HQ3

Hole No: 2310156
Coordinates: 48399N, 60975E {(Orieves Grid)
Total Depth: 177.6m

Azimuth: 110 deg. mag.
Declination: 60 deg.
Drilling: . 0 - 5.0 Tricone

5.0 - 91.0 HQ
91.0 - 177.6m HQ3

61800+
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Hole No: ZG1016
Coordinates: 48145N, 60985E (Grieves Grid)
Total Depth: 187.5m
Azimuath: 130 deg. mag.
Declination: 60 ded.
Drilling: 0-4.0 Tricone
4.0 - 80.0 HQ
80.0 - 187.5m HQ3
Where possible, all holes were surveyed at 50m intervals using
an Esstman Single Shot downhole camera.
Drill core was logged in detail. Sideritic, decomposed and
recrystallised limestone was split and assayed for Cu, Pb, Zn,
Au, Fe and Mn, at 2-3m intervals.
Analabs method AAS103 was used, employing AAS determination
after total digestion in hot mixed acids.
PVC pipe was put down the drill holes in prepsration for the
downhole EM37 survey.
4.2 _Geophysics
Mitre Geophysics carried out a downhole electromagnetic survey
on the 3 drill holes. See Apperxlix 2 for the full report.
3.0 _ RESULTS RECEIVED

3,1 Di 1 Drilli

Assay values from selected intervals of core from ZG1014,
2G1015 and 2G1016 were anomalous but disappointing.

The 3 diamond drill holes were drilled through the Gordon
Limestone to its basge, then through the underlying clay layer
and 5-10m into the Moina Sandstone. The target depth for
mineralisation was the 20-30m above the clay layer. This
horizon had been intersected by ZG1013 and found to contain
5.3m of 6.13% Zn.

618007
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From Fig 3, it can be seen that the alteration zone associated
with the mineralisation in ZGl013 can be extended grid north
and south through to drill holes ZG1014 and ZG1016. This
horizon is absent in ZG1015., Instead a 70m+ thick clay altered
layer extends below the limestone.
Assay velues from this alteration zone were the highest
received with wvalues up to 1550ppm Zn in Z2G1014 and up to
5950ppm Zn in ZG1016. The highest assay for ZG1015 was also
imrediately above the clay and reached 7T40ppm Zn.
Another sideritic alteration zone can be traced between the 3
holes and an anomalous assay of 985ppm Zn wms obtained from
ZG1015. The highest wvalue within this zone from ZG1014 and
2G1016 was 140ppm Zn for both holes.
All gold assay values were below the detection limit of
0.008ppm Au.
£G1014 _ SUMMARY LOG
0 - 0.3 non core drilling
0.3 - 17.3 lime mudstone
17.3 - 20.9 lime madstone with algal mats and
birdseyes
20.9 - 36.0 lime mudstone with minor grainstone
36.0 - 41.0 lime mxistone with algal mats and
birdseyes
41.0 - 61.3 lime mudstone and wackestone
61.3 - 62.7 lime mudstone with algal mats and
birdseyes
62.7 - 112.3 lime mudstone and wackestone
112.3 - 114.5 lime mdstone with algal mats,
birdseyes and a sideritic zone
114,5 - 160.0 lime mudstone
160.0 - 173.5 lime mudstone with birdseyes
173.5 - 186.3 lime mudstone
186,3 - 235.6 lime packstone
235.6 - 245.8 dolomitic sideritic lime mudstone
245.8 - 262.2 lime wackestone
262.2 - 265.3 sandy limestone interbedded with
calcareous sandstone
265.3 - 280.5 lime mudstone with a sideritic zone
280,56 - 292.3 orange clay
292.3 - 292.3 Moina sandstone

ZG1014 was collared 115m behind ZG1013. The target depth for
intersection of the mineralized horizon was 250-280m. The best
assay was 15650 ppm Zn at a depth of 269.6-272.7m in decomposed
dolomitic . grainstone. This hole wms extensively fault
fractured along its entire length.
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2G1015  SUMMARY 1OG
0 - 5.0 non core drilling
5.0 - 14.3 nodular lime mudstone
14.3 - 16.3 lime mudstone with algal mats
and birdseyes
16.3 - 34.4 lime mudstone and wackestone
34.4 - 657.1 oxidised lime mudstone
57.1 - 65.3 lime mudstone and wackestone
65.3 - 74.8 sideritic oxidised lime mudstone
74.8 - 90.9 lime mudstone and wachkestone
90.0 - 109.4 oxidised lime mudstone
109.4 -~ 121.7 grey clay
121.7 - 159.8 orange clay
159.8 - 177.6 clay interbedded with sandstone
ZG1015 is collared 155m along atrike, grid north of ZG1013.
The target depth for the mineralized horizon was 80-110m. The
highest assay was 740 ppm Zn at a depth of 105,7-109.6m in
fractured and oxidised lime mudstone. This hole was also
extengively fault fractured along its entire length.
ZGl1016  SUMMARY LOG
0 - 4.0 non core drilling
4,0 - 16.5 lime mudstone and wackestone with a
cavity from 5.9 - 14.7m
16.5 - 18.1 oxidised lime mudstone
18.1 - 62.5 lime mudstone and minor wackestone
with a cavity from 34.1 - 39.5m
52.5 - 55.2 gideritic limestone
55.2 - 73.5 lime mudstone and minor wackestone
73.5 - 771.2 oxidiged lime mudstone
77.2 - 81.0 lime mudstone and wackestone
81.0 - 91.5 recrystallised lime mudstone with
birdseyes
91.5 - 123.5 lime mxdstone with minor wackestone
123.5 - 168.7 recrystallised grainstone and
packstone with a sideritic zone
168.7 - 170.8 grey clay
170.8 - 177.0 orange clay
177.0 - 187.5 Moina sandstone

7ZG1016 was sited 105m along strike grid south of ZG1013. The
target depth was 140-170m. The highest assay was 5950 ppm Zn
from 166.0-168.0m in leached oolitic grainstone.
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3. lo

The surface geology of the Grieves Grid area is shown on the
Grievea Grid Geology Fact map (plate 1) This region is
underlain by an Ordovician sedimentary sequence with the Gordon
Limegstone overlying the Moina Sandstone and being overlain by
the Crotty Quartzite.

Detailed examination of the drill core and correlation between
the drill holes (See Figures 3-7) has allowed:

x Interpretation of the facies within the limestone sequence.
This was necessary in order to recognize a deepening of the
marine environment in response to possible synsedimentary
faulting. Precipitation of base metals from mineralized fluids
exhaled from such faults, into deeper water sediments, could
produce the lead-zinc deposits sought.

% The recognition of 2 sideritic and/or dolomitic alteration
zones, the stratigraphically lowest one containing minor zinc
mineralization,.

Facies interpretation of the drill holes indicates a
predominantly supratidal-upper intertidal enviromment
characterised by pale grey oxidised lime wmudstone with
birdseyes and rare algal mat laminations. Interbedded with the
mxistone are beach ridge deposits of oolitic grainstone, tidal
channel deposits of bioclastic and fossiliferous packstone and
grainstone, and intertidal lime mxdstone eand fine grained
bioclastic wackestone.

Refer to Figs 8, 9, 10 and Appendix 1 - Drill Logs.

Two zones of sgideritic and/or dolomitic alteration can be
traced between the drill holes. The lower alteration zone of
10-15m thickness, occurs at the base of the Gordon Limestone
and contains the mineralized horizon intersected by ZG1013.
This is a 5.3m interval of 6.13% Zn at a depth of 105.5-110.8m.
The lower zone can also be traced to drill hole ZG1002 (E.Z.
Report No. T192), 360m along strike grid south and 195m in
front of 2G1013, within a down faulted block. This hole
intersected 8.2m of 2.02% Zn at a depth of 102.0 - 110.Z2m.
However, the drilling of ZG1014, 15 and 16 to test the lateral
extent of the mineralization indicated that no significant or
continuous 7Zn rich horizons lie within this part of the Gordon
Limestone.

The intervala of the upper alteration zone interasected by the
drill holes are unmineralized.
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Though no deepening of the marine environment was recognised as
proposed by the Irish style model, mineralization of a minor
nature has been previously found in the Grieves Grid area.
Diamond drill holes 2G1002, 2ZG1007 and ZG1013, wacker drill
holes ZWG1, ZWG3, 7ZWG4, 7ZWG22 and 5 out of 6 costeans have
intersected Pb-Zn rich horizons. These horizons tend to occur
either at the base of the Gordon Limestone in sideritic oolitic
grainstone or just above supratidal lime mudstone deposits.

At the contact of the Gordon Limestone with the underlying
Moina Sandstone is a soft clay layer, varying from 10 - 704m in
thickness. This unit is most likely the result of
decomposition of a silty limestone bed by circulating ground
fluids, moving along the limestone-sandstone contact.

The extensive fracturing of drill holes 2ZG1014 and ZG1015
supports the theory that the whole Gordon Limestone sequence
has been faulted into its present position between the
overlying Crotty Quartzite and underlying Moina sandstone.

| 3.3 Geophvsics

The DHEM37 survey recorded some weak responses, however these
are interpreted as the result of conductive clay sequences
and/or faults and appear to be unrelated to any mineralized
horizons.

Negative responses obtained from ZG1014 and ZG1015 are as yet
unexplained.

DISCUSSTON

EL.4/78 has been held by E.Z. in joint venture partnerships
since 1983,

In this time intensive gridding, sampling, costeaning and
geophysics has been carried out over the license area, followed
by diamond and wacker drilling of geochemical and geophysical
anomalies.

Though small zones of Zn and Pb mineralization have been
intersected by a number of drill holes and costesns, follow up
drilling has proved the mineralized horizons to be of a patchy
and limited nature.

At this stage, E.Z. has exhausted all possible drill targets
and no further exploration is warranted.

Relinquishinent of the EL is recommended.
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SUMMMARY

Downhole electromagnetic surveys have been carried out down
three exploration heles within E.L. 4/78. The weak responses
recorded are interpreted as being due to conductive clay
sequences within the Gordon Limestone -and/or faults. No
anomalies due to mineralisation are indicated, but it is
pointed out that a body of poorly conducting sulphides could
occur unrecognised within the clays.
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INTRODUCTION

The Zeehan licence, E.L. 4/78 is held under a joint venture
agreement between Cyprus Minerals and North Broken Hill
with the latter now coperating as manager. A number of holes
have been drilled by NBH within the area. Three of these
have been surveyed with downhole electromagnetics (DHEM).
The results of these surveys are presented in this report
with an interpretation.

EXPLORATION TARGETS AND GEOLOGICAL SETTING

E.L. 4/78 covers an area of Ordovician Gordon Limestone,
which lies within a series of steeply plunging synclines and
anticlines. 1In the surveyed region {(the Grieves grid), the

limestone is of the order of 1km wide and dips at about sp°

to the north. It is bounded to the north by a faulted
contact with the Silurian Crotty Quartzite and to the socuth
by a similar contact with the Ordovician Moina Sandstone.
The main target is a carbonate-hosted lead-zinc deposit with
some similarities (but better grades) to the nearby old

Oceana mine (described in Blissett, 1962). Such a deposit
would be expected to be largely stratiform, although some
stockworking, replacement veining, etc, is also likely to
occur.

Sedimentary-hosted lead-zinc deposits are often poor conduc-
tors and may give EM responses comparable {o¢ those often
observed over faults or weathered clay zones . However, DHEM
surveys are 1likely to be more effective than surface EM
surveys, with the receiver closer to the target and below
the weathered surface layer. (UTEM surveys were conducted
over the Grieves grid some years previously and a number of
poor responses were obtained; see below.)

SURVEY DETAILS

The Surveys were carried out by Geoterrex in February, 1989
using an EM37 system. Holes ZG1014, ZG1e15 & ZG1016 were
surveyed using one 2¢@0m x 400m transmitting loop. Figure 1
shows the position of this loop with respect to the driil
hole collars. {The loop current was 17 amps at 25hz with a
turn-off time of ©@.22Bm=secs.) A downhole station interval
of 1¢m was used with some detailing at 5m. Reductions of the
original 1:1009 profiles for the three holes are given in
Figures 2, 23 & 4.

* This may be due to a ceoating of insulating sphalerite around
the grains of galena. Thus even deposits with significant
‘concentrations of lead may be poor conductors.
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2G1014 was surveved down to 286m (EOH at 292m) and produced
a fairly flat profile with minor responses at 220m and 270m
which persisted to about channel 7. Early times are positive
with late times negative for the length of the profile.
ZG1@15 was only surveyed to 113m (EOH at 178m)}: n¢ responses
were recorded, but again wvalues changed sign betueen
channels 10 and 11. 2ZGl1016 was surveved to 165m (EOH at
188mY and produced an all-positive profile with a weak
response at 139-135m and a possible {(much weaker) response
at 95m.

INTERPRETATION

The responses from DDH's ZG1@14 and Z2G1@16 are similar to
those which might be expected from poorly conductive
mineralisation. However, the positive response indicates,
for the locop - hole geometry applying here, that the sources

lie around the holes. Thus, unless doughnut shaped sources
are invoked with the drill holes passing through the empty
centres, the likely causes of the anomalies are regional

conductive features such as faulte and possibly clayey
sequences wWithin the limestone. The deeper response in
ZG1o14, at 27@m, is probably caused by currents induced in
the faulted coptact with the underlying sandstone (inter-
sected at 29@m) . This confirms the zone 'E' defined by the
surface UTEM (Bishop, 1985). The shallower response in
2G1914, at 220m, may be zone 'D' from the UTEM interpreta-
tion. However, due to the lack of any immediate economic
interest in this interpretation, no extensive modelling was
carried out to determine the exact positions of the sources.
Nevertheless, some modelling has been done and Figure 5
shows a diagrammatic sketch of a single, north-dipping
planar c¢onductor intersected by DDH's 13, 14, 15 & 16 and
the weak, positive responses that would result from such a
body. {(DDH 15 was blocked above this conductor and DDH 13
was not surveyed at all.)

The changes of sign in the prefiles for ZG1@14 and ZG1@15
are unexpected and suggest that the above interpretation is
perhaps too simplistic. The 'normal' change of sign encount-
ered in DHEM surveys is due to migration of the induced
current past the drill hole. A second alternative is for a
sign change as the 'smoke-ring' of energy passes the drill
hole. Neither explanation applies here. The first occurs as
a very 1local response due to the close proximity of the
migrating current to the drill hole and the second cannot

* The depths of the DHEM responses on the profiles are not neces-
sarily the downhole depths to their sources, but rather are the
depths to the minimum distances between drill hole and the
surrounding current rings.

i
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occur when the holes are entirely within the area of the
transmitting loop. Macnae and Staltari (1985) note that a
conductive host or overburden beneath a transmitter may
produce a sign change but show, in their example, a change
from negative to positive with increasing time (ie, the
opposite to that observed here). Whatever the cause, it is
unlikely to be due to a discrete source such as a mineral
deposit and has been mentioned here merely to try and assist
our understanding of some of the complexities of DHEM.

CONCLUSIONS AND RECOMMENDATIONS

;I The DHEM surveys of three Zeehan holes have responded to
weak, regional conductive features such as faults and

l possibly clayey sequences wWithin the limestone. However the
presence of some mineralisation within the clay sequence and
with similar electrical properties to our interpreted clays
or faults cannot be excluded. Such a poor conductor would

l not produce its own closed system of induced currents and
would not be recognised by a DHEM survey. Certainly at
Oceana, the mineralisation, which has been shown to be

. poorly conducting, 1lies within a 'pug' zone and similar
conditions can be expected within E.L. 4/78. Because of the
doubt concerning the conductivity of the target mineralisa-

I tion, it is recommended that downhole magnetometric
resistivity (DHMMR) surveys be carried out in conjunction
with any further DHEM surveys. As well as providing a much
better response to poorly conducting mineralisation, this

' method also enables a more confident postioning of the
source of a DHEM anomaly {(Asten, 1988).

A change of sign at intermediate times across the profiles
of ZG1@14 and ZG1@15 has not been satisfactorily explained,
‘but  is considered to be related to a conductive overburden
or other regional conductors.

Qe -

J.R. Bishop
April, 1989
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SUMMARY OF COMPLETED HOLE SPECIFICATIONS OF PROPOSED HOLE
CO - ORDINATES NORTHING EASTING R.L. CO-ORDINATES NORTHING EASTING R.L.
LOCAL GRID 48145 60985 LOCAL GRID
AMBG. AM.G.
AZIMUTH: 130° DIP: —80° TOTAL DEPTH: |87-5m. AZIMUTH: DIP: DESIGNED DEPTH:
COMMENCEMENT DATE: 2-2-'89 COMPLETION DATE: |0-2-89 ESTIMATED COMMENCEMENT:
INTERNAL SURVEY INFORMATION (Magnetic) ANTICIPATED GEOLOGY
l NATURE OF TARGET AND
DEPTH AZIMUTH DIP DEPTH AZIMUTH DIP -
DEPTH LITHOLOGY \DEPTH | ANTICIPATED DEPTH
45m, 129-5° -59¢° !
85-3m. 130° -60°
145 m. 135° —61°
[87m. 136° -61-5°
HOLE SIZE FROM - TO HOLE SIZE FROM TO
HW 0 4-0m HQ 4-Om 80m
HQ3 80m 1875m
W s w DRILLED GEOLOGY ( SUMMARISED)
© Q o .
o} o MINERALISATICN  AND
2 e = DEPTH LITHOLOGY DEPTH |  SiGNIFICANT  ASSAYS
. . 0~4-0Om No Recovery.
SURFACE GEOPHYSICS Residual Gravity Line 48,I00N
| 40~165m Lime Mudstone ond Wackestone.
e — 16-5— 181 m Oxidised Lime Mudstone.
' : 18:1—52:5m Lime Mudstona and Wackestone.
97-4 B
L 52'5-—55-2!11‘_ _Sideriric Recrysmllised Limestone. _
97.2 .i‘; 55-2-73-5m Lime Mudstone and minor Wackestone,
735-Tr2m Onidised Lime Mudstone. -
97-0— - 7Te-81-0m Lime Mudstone. .
E 81-0-95m Recrystallised Lime Mudstone with OESIGNED BY: DATE :
e n Bircseyas. ,
968 B reseyes AlM OF HOLE: To intersect the mineralised horizon found in ZG I0I3, 155m
L O1-5-123-5m Lime Mudstone and minor Wackestone. along strike grid south .
9661 :;, = |235-1687m | Recrystailized Grainstone and Packstone
§ | with a Sideritic Zone.
5
854 1687—1708m | Grey Cloy with Pyrite Bands.
— f70-8-1770m } Orange Cloy with Sandy laterbeds. . 5 om
96-2 - [ NOTES I, =]l
— [770-1875m | Moina Sandstone,
960 -
- _ 2
.
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