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1 INTRODUCTION.

Three Exploration Licences were acquired over portions of the
Padthaway Ridge following conceptual studies which identified the
area as being prospective for the discovery of accumulations of
heavy mineral sands. A reconnaissance drilling programme to
examine the stratigraphy and heavy mineral content of the
Pliocene and Pleistocene sand sequences within the tenements is
scheduled to commence during the next quarter.

2 LOCATION, TENURE, PREVIOUS EXPLORATION.

Exploration Licence 1555 covering an area of 1428 sqﬁare
kilometres was granted on 9 January, 1989 for a period of six
months to a Joint Venture consisting of Mining Corporation of
Australia Limited and Demis Pty Ltd.

The tenement is located immediately west of Bordertown extending
approximately 30 kilometres to the south and west towards
Padthaway. The tenement was designed to cover a postulated
Pliocene attachment structure developed behind the exposures of
basement rocks about Willalooka.

Parts of the area were previously examined by the BMR as part of
a regional reconnaissance of the Pliocene transgression and
Pleistocene coastal dune systenmn.

3 EXPLORATION OBJECTIVES.

The significant heavy mineral deposits reported to date in the
Murray Basin have been contained within micaceous sands of the
Pliocene Parilla Sands. While comprehensive data 6? not
available the deposits appear to be either relatively linear
accumulations associated with palaeobeaches, or more
equidimensional and contained within laminar bedded sediments
deposited in coastal "attachment"” or "tombolo" structures. Such
depositional environments can be expected to have occurred
repeatedly during the Pliocene transgression and it was decided
to attempt to outline areas where tombolo features may have
formed and not been either obliterated or covered by subsequent
events.

4 WORK COMPLETED.

An analysis of the distribution of the Pliocene sand sequence was
carried out in conjunction with Mr. Belperio of the SADME. A
series of reconstructions of the palaeocoastline were developed
and prospective depositional environments identified. A review
of the usage of the terms "Parilla Sand" and "Loxton Sand" for
various sections of the Pliocene transgressive sands indicated
that they were not sufficiently well defined, nor the
stratigraphy sufficiently well understood, for them to be used as
a criteria for the selection of exploration targets. Accordingly
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the total Pliocene sand sequence was used in the analysis. The
palaecenvironmental reconstructions are presented in SADME Report
Book /89.

5 FORWARD PROGRAMME.

A reconnaissance drilling programme is scheduled to commence in
the area at the end of the reporting period. The programme will
be designed to provide information on the stratigraphy of the
Pliocene sand sequence, and the morphology and heavy mineral
content of the sands within the postulated tombolo structure.

Results of the drilling and subsequent determinations of the
heavy mineral mineralogy will determine the scope of further
work.

6 EXPENDITURE.

Expenditures reported herein relate predominantly to the initial
research and title acquisition phase. The work was carried out
over the length of the Padthaway Ridge and the accumulated costs
have been allocated equally to the three resulting Exploration
Licences.

Geology and reporting $ 4,108
Data acquisition $ 54
Vehicle ] 170
Drafting and printing s 186
Administration and overheads $ 565
S

5,082
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1 INTRODUCTION.

Three Exploration Licences were acquired over portions of the
Padthaway Ridge following conceptual studies which identified the
area as being prospective for the discovery of accumulations of
heavy mineral sands. Within the Woorlo Hill tenement a possible
Pliocene tombolo structure was recognised and reconnaissance
drilling to examine the stratigraphy and heavy mineral content of
the sand sequence was carried out. A relatively uniform sand
blanket with visually significant traces of heavy minerals was
intersected in most holes.

The drilling data is still being assessed.

2 LOCATION, TENURE, PREVIOUS EXPLORATION.

Exploration Licence 1555 covering an area of 1428 square
kilometres was granted on 9 January, 1989 for a period of six
months to a Joint Venture consisting of Mining Corporation of
Australia Limited and Demis Pty Ltd.

The tenement is located immediately west of Bordertown extending
approximately 30 kilometres to the south and west towards
Padthaway. The tenement was designed to cover a postulated
Pliocene attachment structure developed behind the exposures of
basement rocks about Willalooka.

Parts of the area were previously examined by the BMR as part of
a regional reconnaissance of the Pliocene transgression and
Pleistocene coastal dune system.

3 EXPLORATION OBJECTIVES.

The significant heavy mineral deposits reported to date in the
Murray Basin have been contained within micaceous nds of the
Pliocene Parilla Sands. While comprehensive data not
available the deposits appear to be either relatively linear
accunmulations associated with palaeobeaches, or more
equidimensional and contained within laminar bedded sediments
deposited in coastal "attachment" or "tombolo" structures. Such
depositional environments can be expected to have occurred
repeatedly during the Pliocene transgression and it was decided
to attempt to outline areas where tombolo features may have
formed and not been either obliterated or covered by subsequent
events.

4 WORK COMPLETED.

An analysis of the distribution of the Pliocene sand sequence was
carried out in conjunction with Mr. Belperio of the SADME. A
series of reconstructions of the palaeocoastline were developed
and prospective depositional environments identified. A review
of the usage of the terms "Parilla Sand" and "Loxton Sand" for



000010
various sections of the Pliocene transgressive sands indicated
that they were not sufficiently well defined, nor the
stratigraphy sufficiently well understood, for them to be used as
a criteria for the selection of exploration targets. Accordingly
the total Pliocene sand sequence was used in the analysis. The
palaeoenvironmental reconstructions are presented in SADME Report
Book /89.

Within the tenement area the distribution of mapped outcrops of
Plioce sands (in fact of lateritised sandy sediments) and

age werg plotted (map attached). Between the limit of
discernable Pliocene geomorphic trends about Bordertown and the
basement outcrops about Willalooka the Pleistocene dunes appear
to be developed on a relatively planar surface of Pliocene sands
at an R.L. of approximately 60 metres above sea level. The
curvilinear pattern of the Pleistocene dunes indicates that the
prevailing swell during deposition was from the southwest with
substantial refraction of the wave pattern about the Willalooka
basement shoals.

The geomorphic trends in the Pliocene about Bordertown are
presumed to reflect o0ld dune systems which grade westward into a
semi-emergent (?) tombolo structure developed in the lee of the
Willalooka shoals. Late Pliocene lateritisation is assumed to
have subdued the dune topography and levelled the tombolo to form
the planar feature at R.L. 60 metres.

A reconnaissance pattern of fourteen drill holes was designed to
test for the existence of the postulated Pliocene tombolo and to
determine the overall heavy mineral content.

The drilling programme was commenced on 4 May and completed on

8 May, 1989. A total of 16 holes were drilled with an aggregate
depth of 360 metres. A relatively consistent sand blanket of
probable Pliocene age was intersected in the majority of the
holes. Visually significant traces of heavy minerals were
present in samples from several holes and selected intervals have
been composited and submitted for determination of the mineral
suite.

Compilation and analysis of the data is presently in progress.

5 FORWARD PROGRAMME.

Results of the compilation and analysis of the drilling data and
determinations of the mineralogy of th heavy mineral sand
fraction will determine the scope of further work.



6 EXPENDITURE.
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Expenditures reported herein relate the reconnaissance drilling

and initial sample compositing and dispatch.
analytical work and geological data compilation is still in

Laboratory

progress and will need to be reported separately.

Geology

Wages

Data acquisition

Vehicle

Accommodation and meals
Field supplies

Drilling

Drafting and printing
Administration and overheads

First
Quarter

4,108
54
170

186

$
$
$
$
$
$
$
$
S 565
$

5,082

Second
Quarter

6,391
2,856
2,018
1,979
1,034
$13,222
s -

$ 1,785

LCRORORCEORD]

$27,919

£33,001
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1 INTRODUCTION. 000014

Significant discoveries of heavy mineral sands have been made in
the Pliocene sequences of the Murray Basin by CRA and Aberfoyle.
Major programmes have been established by these companies to
explore for further deposits throughout the Murray Basin in
Victoria, South Australia and New South Wales. To date
exploration has concentrated on the area of the Pliocene Strand
Plain identified by Brown (1985). Recently BHP have applied for
title to explore the major strandline system identified by the
South Australian Department of Mines and Energy in the Ooldea
Range north of the Nullabour Plain.

Analysis of Pliocene sedimentation along the Padthaway Ridge on
the southwestern margin of the Murray Basin has identified a
major shoreline feature in the Marmon Jabuk Range, with
associated but younger shorelines developed in the Padthaway
area. Traversing and sampling has established the presence of a
suitable heavy mineral suite. Models of known heavy mineral
deposits together with palaeogeographic¢ reconstructions are used
to asses the potential of this region and to identify exploration
targets.

This report presents a summary of the geology and exploration
potential of the areas. More information is available and field
visits into the areas can be arranged.

Applications for Exploration Licences have been lodged over
exploration targets in the Marmon Jabuk Range and the Padthaway
area by Demis Pty Ltd who are seeking joint venture partners for
the exploration of the area.

2 EXPLORATION BACKGROUND.
2.1 REKnown Murray Basin Deposits.

Exploration for heavy mineral sand deposits in the Victorian
portion of the Murray Basin is dominated by a joint venture
between Aberfoyle and Sandhurst Mining, and CRA.

The Aberfoyle—Sandhurst Mining JV has located a series of
palaeostrandlines within the Pliocene Parilla Sands unit. In its
Sea Lake (EL 1445) and Birchip {(EL 1444) prospects the JV covers
a 15 kilometre portion of the "Tyrrel Ridge" strandline and
parallel dune system. Average heavy mineral content of some
portions of the strand line is reported to be up to 11.6% total
heavy mineral consisting of:

THM in-situ grade
rutile 13% 1.50%
zircon 14% 1.62%
monazite 1% 0.12%
ilmenite and others 71% 8.24%

CRA are evaluating the "WIM 150" deposit which is located several
kilometres east of Horsham in Victoria adjacent to the margin of
the Murray Basin. It is reported that the deposit contains
in-situ reserves in excess of 1,000 million tonnes at over three
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percent total heavy minerals at a two percent heavy mineral
cut-off. The deposit consists of a heavy mineral bearing sand
unit 10 to 15 metres thick overlain by approximately four metres
of clay. 1Indicated in-situ grade of the reserve is;

rutile and anatase 0.34%
leucoxene 0.46%
ilmenite 1.25%
zircon 0.51%
monazite 0.06%
Xenotime 0.02%

The CRA programmes commenced during 1984 and have advanced to the
stage where detailed metallurgical studies are in progress and a
feasibility study has been commissioned.

Little information on the geology of the WIM 150 deposit is
available. However, an analysis of the prospect area from the
available mapping suggests that the deposit may have formed as a
composite spit and tombolo attaching to basement islands and
shoals under the influence of longshore drift from the

southwest. Such a mechanism could account for the apparent wide
dispersion of moderate grade material.

The largest explorer in the South Australian portion of the
Murray Basin is Aberfoyle who have stated that the target
minerals are rutile, leucoxene, ilmenite and zircon. While no
results have been released, informal comment indicate that some
potentially viable mineralisation has been located apparently
associated with strandlines within the Upper Pliocene Parilla
Sands. :

The western margin of the Murray Basin north of Murray Bridge is
now covered by ELA's of Aberfoyle, CSR, BHP and Peregrine
Resources. The distribution of the applications suggests that
the area of the Parilla Strand Plain identified by Brown (1985)
has been accepted as containing the most prospective
environments. Exploration is apparently based on broad spaced
pattern drilling with only rudimentary geological controls.

2.2 Other Deposits.
2.2.1 Golden Grove.

Tertiary marine and non-marine sequences with heavy mineral sands
potential occur on the western side of the Mount Lofty Ranges in
South Australia. The best known and documented is the Golden
Grove heavy mineral accumulation which is located on the
northeastern fringe of Adelaide on the western side of the Mount
Lofty Ranges. The deposit consists mainly of ilmenite, rutile
and zircon with lesser amounts of monazite, tourmaline,
staurolite, sillimanite and kyanite. Heavy mineral content
averages 7% comprising:
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HMS in-situ grade
rutile 25.5% 1.79%
zircon 18.4% 1.29%
ilmenite etc 16.2% 1.13%
monazite 1.9% 0.13%
tourmaline 21.3% -1.49%
staurolite 8.5% 0.59%
sillimanite 3.3% 0.23%
kyanite 0.8% 0.06%

The deposit is localised immediately adjacent to a basement
defined shoreline with heavies sourced from the Adelaidean
hinterland. The data are summarised in the attached figures from
McCallum amd Morris (1978).

2.2.2 Eneabba.

The Late Tertiary or Early Pleistocene Eneabba heavy mineral
sands were sourced from local streams and concentrated and
deposited in an open northwest facing bay exposed to the
prevailing southwesterly wind and waves. Palaeostrandlines
occupy wave platforms cut into Mesozoic sediments over a vertical
interval of approximately 50 metres. The Mesozoic sediments
contain up to 0.5% heavy minerals and are considered to be the
immediate source.

The elements of the Eneabba deposits which are important in
developing an exploration model are;

# the deposits are localised in wave cut platforms in
pre—existing sediments rather than crystalline basement.

# the deposits are down drift of, and partly behind, a major
headland. The heavy minerals were presumably concentrated
by a combination of longshore drift and flow separation
behind the headland.

The data are summarised in the attached figures taken from
Lissiman and Oxenford (1975).

2.2.3 East Australian Rutile Province.

The Quaternary heavy mineral sand deposits of the east coast were
deposited in a coastal environment dominated by a southeasterly
swell and resultant strong northeasterly longshore drift. In the
simplest case under these conditions mobile sediments constructed
shore-parallel barriers and spits out from the lithic basement,
with tombolos accumulating behind offshore islands and shoals.
Continued progradation finally attached the spit and tombolo
systems to the shoals, which then acted as headlands for the
formation of zeta beach profiles down drift. 1In these situations
heavy mineral deposits have formed most commonly along the linear
portions of the zeta beach profiles, and on the updrift face of
tombolo systems.

The above model is illustrated in the attached figures of the
heavy mineral deposits of the Crowdy Bay - Diamond Head area in
NSW. Data is taken from Winward (1974). '
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2.3 Depositional Models.

The components required to generate a significant concentration
of heavy minerals are;

# a supply of mobile sediments containing a measurable
content of the significant heavy minerals (ilmenite, rutile,
Zzircon, monazite etc) into an active, near shore, marine
environment,

# a marine environment with sufficient energy to
periodically mobilise the sediment load,

# a vectored current capable of generating a differential
winnowing of the sediment. \

# Finally, the process must operate over a substantial area
and for a protracted period.

On a detailed scale the most common setting for large deposits is
within the swash zone of an open active beach profile where the
accumulations are preserved by depositional progradation and
frequently masked by aoelian dunes. Such strand line swash zones
preferentially occur,

# at "notch points" where a strand line is incised into
either earlier sediments or lithic basement (e.g. Eneabba,
Golden Grove),

# along the most exposed portion of the strandline in the
area of highest energy, commonly this is along the linear
portion of a zeta shaped beach profile (e.g. Tyrrel Ridge,
Diamond Head),

# along the updrift face of tombolo accumulations between
the coast and offshore islands or shoals (e.g. Crowdy Head,
WIM 150), :

# against and behind irregularities in the beach profile
({headland outcrops of lithic basement, river mouths etc)
where complex current sets are generated (Eneabba, WIM 150). -

The above points are discussed in the preceding text and
summarised in the attached figures.

3 MURRAY BASIN SEDIMENTATION ABOUT THE PADTHAWAY RIDGE.

The following discussion is based on an assessment of that part
of the Murray Basin covered by the Barker, Pinaroo and Naracoorte
1:250,000 geological map sheet areas. Various maps relating to
the discussion are attached to the report. The area considered
is bounded to the west by the Mount Lofty Ranges and runs
parallel to the basement high of lithic to crystalline rocks of
the Padthaway Ridge. Outcrops of basement rocks ("lithic
basement”) are exposed through younger cover about Murray Bridge
and Lake Alexandrina, at Mount Boothby, and over a wide area at
Padthaway. These areas of predominantly felsic igneous rock
appear to have been either emergent islands or shallow-water
shoals throughout Tertiary sedimentation.
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Tertiary sedimentation in the area commenced in the
Paleocene-Eocene with the deposition of lignitic sandstones,
siltstones and claystones of the Buccleuch and Renmark Beds. They
were succeeded in the Oligocene by calcareous clays and
sandstones of the Compton Conglomerate Equivalents. These
deposits form an irregular veneer over the lithic basement and
effectively reduced the topographic relief.

The deposition of widespread Oligocene-Miocene bioclastic
limestones (the Gambier, Pata, Morgan and Mannum Limestones and
equivalents) occurred in an open marine environment. Banks of
bioclastic debris accumulated in the lee of the basement shoals
at the Murray Mouth and Mount Boothby, and along an inferred
shoreline below the present position of the Marmon:Jabuk Range.
The morphology of the accumulations indicates that the primary
wave direction was from the southwest.

Following the deposition of the bioclastic limestones and renewed
transgression in the Pliocene, a sand sequence prograded over the
area. In mapping and the literature both the Parilla and Loxton
Sands are recognised as marginal marine assemblages of Pliocene
age. The original differentiation between the units was
geographic and the stratigraphic differentiation of the units,
which is neither consistently applied nor supported by
significant data, should be abandoned.

The Parilla Sands were deposited by depositional progradation and
regression of the Pliocene sea from northeast to southwest,
building a subparallel barrier complex which eventually attached
to the basement shoals about the ancestoral Murray River mouth
near Murray Bridge. At this time, refraction of the primary wave
fronts about the Meningie and Mount Boothby offshore shoals
resulted in an effective longshore drift to the southeast. This
drift component generated a characteristic zeta shoreline,
accompanied by winnowing of the immature fluvial load and the
construction of a tombolo of lighter sands in the lee of the
Mount Boothby shoals. The size and distinctiveness of the Marmon
Jabuk Range strandline suggests that ‘it, represents a major
stillstand during the Pliocene regression, and thence has the
time potential to have generated significant heavy mineral
accumulations.

At the eastern end of the Marmon Jabuk Range, the relict Pliocene
coastal ridges have been breached and overprinted by blowouts
downwind of a Pleistocene blowout complex at the north end of the
Mount Boothby area. Extension of the blowout fabric through the
Quaternary has destroyed the characteristic parallel morphology
of the Pliocene ridges over a large area.

Similarly, in the Padthaway area progradation and tombolo
construction from the Marmon Jabuk shoreline finally attached the
shoreline to the basement shoals, and zeta shoreline profiles
evolved downdrift.

A long period of exposure followed the Pliocene regression with
weathering, soil development and a laterite profile variably
developed over the area.
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In the Pleistocene a series of marine transgressions were
accompanied by deposition of calcarenites and calcareous
aeolianites of the Bridgewater Formation. The aeolianites are
composed predominantly of calcareous debris of marine origin,
with a subordinate to minor siliclastic component. The most
landward (Early Pleistocene) of these coastal complexes contain
the greatest proportion of siliclastics with a significant heavy
mineral component. Successive ridges to seawards become
increasingly calcareous. The Quaternary coastal complexes of the
Bridgewater Formation have been well documented and, in common
with the Pliocene structures, are depositional rather than
erosional features making it improbable that the Marmon Jabuk
Range is an erosional escarpment as previously proposed.

The Pleistocene deposits and the previously lateritised Pliocene
sequences were subsequently extensively calcreted. -

Continuation of essentially similar coastal processes into the
Holocene has formed the calcareous coastal barrier and lagoon of
the Younghusband Peninsula and Coorong. Aeolian reworking of the
surficial Pleistocene and Pliocene sediments is extensive and
overprints and obliterates many of the primary morphologies.

4 EXPLORATION TARGETS.

The exploration parameters discussed previously have been used to
assess the Pliocene depositional environments in that part of the
Murray Basin covered by the Barker, Pinaroo and Naracoorte
1:250,000 map sheet areas. Reconnaissance sampling has confirmed
that the immature, fluvially sourced sediments forming the
Pliocene coastal complex of the Marmon Jabuk Range are part of a
marginal marine assemblage, and that they contain a suite of the
economically important heavy minerals. The Pliocene
environmental reconstructions have been discussed previously and
are shown on the attached maps.

A key consideration in assessing the potential of the strandlines
identified is whether or not the available sediments could be
winnowed to produce ore grade concentrations of heavy minerals.
At Point Sturt, on the western shore of Lake Alexandrina,
presently active sand bars and beaches contain heavy mineral
concentrations of up to 46% garnet. These concentrations are
forming by the erosion and subsequent longshore drift and
winnowing of sands derived from an adjacent Pleistocene
calcareous aeolinite body which contain much less than 0.5%
garnet. The aeolinites are located immediately adjacent to the
Mount Lofty Ranges and the garnets included into the dunes were
derived from the metamorphics of the Kanmantoo Group.

The Point Sturt occurrence demonstrates conclusively that
winnowing and/or longshore transport of immature sediments
containing traces of heavy minerals can produce ore grade
concentrations.” Whether or not mineable tonnages develop will
depend on the size of the concentrating environment, and the
duration of the event.
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4.1 Marmon Jabuk Range. ELA /88.

The Marmon Jabuk Range has a well developed ridge and swale
morphology which reflects a former dune and interdune structure
of the underlying Pliocene Parilla -Sands. The Pliocene sequence
prograded from the northeast, building seaward over Eocene marine
sediments, with fluvial sediments being supplied from an
ancestoral Murray River located at or west of Murray Bridge. The
topography and outcrop patterns of the Range can be interpreted
as reflecting a composite dune and interdune set to the
northeast, with a slightly discordant major frontal dune to the
southwest. The dunes have a pronounced arcuate hook at the
northwestern end where they attach to the Murray Bridge basement
shoals, straightening to linear southeast trends which can be
traced for approximately 60 kilometres. This well developed
distinctive zeta profile indicates a pronounced longshore drift
to the southeast which is consistent with the inferred
construction of a tombolo in the lee of the Mount Boothby shoals.

On the ground, the ridges of the Marmon Jabuk Range are capped by
calcrete sheets which have obliterated the primary sediment
fabric, while in the swales red clayey soils are developed on
fine sands and clayey sands which are underlain at a depth of 2
to 3 metres by calcrete. Two exposures of the sands below the
regolith were located - both are of aeolinites(?) developed high
in the coastal complex and consist of red, fine to medium
grained, unsorted, immature sands containing rare marine fossils
and traces of heavy minerals. Pan concentrates contained rare
mature quartz grains, marine fossils and traces of ilmenite,
rutile, zircon.

Following the Late Pliocene regression and lateritic event a
shallow marine environment was once again established in the
Pleistocene up to the base of the Range. This environment would
have been protected from the open sea by the aoelian dunes of the
Bridgewater Formation which developed over the Mount Boothby
shoals, and major erosion of the Pliocene sequence to form the
present frontal escarpment is unlikely to have occurred.

The interpreted morphology and sediment transport processes of
the Pliocene sediments of the Marmon Jabuk Range are analogous to-
those discussed earlier and the most probable concentration sites
can be predicted. Heavy mineral concentrations are expected to
be present within the swash zones located along the linear
portion of the zeta beach profiles, within areas of complex
current backwash behind the basement shoals, and along the
connection between the beach and tombolo.

An application for an Exploration Licence has been lodged with
the South Australian Department of Mines and Energy to cover the
most obviously prospective portions of the Marmon Jabuk Range.

4.2 Padthaway. ELA /88.

In the Padthaway area Pliocene Parilla Sands form characteristic
sets of zeta profiled dunes and interdunes downdrift of a complex
set of basement shoals. Tombolo construction towards the shoals
from the Marmon Jabuk Range shoreline produced a flat sand plain
which gave way to dune complexes once the shoreline attached to

1



000627

the shoals. The interaction of the primary wave fronts,
longshore drift, and numerous basement shoals, undoubtedly
produced complex current flows with associated opportunities for
differential winnowing of the sediment load within the shoal
area.

The interpreted morphology and sediment transport processes of
the Padthaway area are complex, with similarities to the settings
of the Eneabba and WIM 150 deposits. Heavy mineral
concentrations can be expected to be present within the swash
zones located along the linear portion of the zeta beach
profiles, along beaches between shoals, and within areas of
current backwash between and behind the shoals.

An application for an Exploration Licence has been lodged with
the South Australian Department of Mines and Energy to cover the
most obviously prospective portions of the Padthaway area.

5 REFERENCES.

McCallum.W.S. and Morris.B.J. 1978. Heavy Mineral Sands _
Investigation Golden Grove, South Australia.
Mineral Resour. Rev., S. Aust., 148: pp46-60.

Winward.K. 1974. Quaternary Coastal Sediments.
The Mineral Deposits of New South Wales.
pp597-621.

Lissiman.J.C. and Oxenford.R.J. 1975. Eneabba
Rutile-Zircon-Ilmenite sand deposit, W.A.
Economic Geology of Australia and Papua New
Guinea. Vol.1l, Metals. pp 1062-1070.



Avez 0DIx 9. B, DI
GEOLOGICAL DRILLING LOG J1LC EEruesaron

PROJECT womkssomise CLIENT oxfmp pie g PAGE NOQ}?A
LOCATION 2 Hu. WNWJ myspuus & =so HOLE. No wsyes
DATE COM. £/S /59 FINISH. £./5_ /39 TOTAL DEPTH 205n.
LOGGED BY_dt. (urtss  DRILLED BY jaretzew) TITLE _&wsss .
et TH - [GRAPHIC GEOLOGICAL  DESCRIPTION SAMPLE
Pt Nl g [ ra/a a-aUa’ % 70 WH{I/
° z ‘,T’_':,'”‘ oo~ \ e -—, oTFt L
1Y [T 2w Yy
4 é :‘:i—?:_:;o s 4 / 10 a > brnd= Z/é
.-.:H‘;V:' : \ Y % ST w>f/n /+» M -
6 | ¢ S @w%. lgeggggd &) 0&4«) #,VWL . 2470 1y
¢

0 |\=2= » 7o/70 /10 )
i L ’#TL- " b ek S0 g Wﬁ = H»(/;/a" 70770 2
o - o
Moo L {
' T¥ o QR W T oy 70/70 7//4‘
T N e Vi ovall )M,SJF‘J/ ”J‘UZ/_A"QL

16 A el B [T | W
“<w. . |
(6 | 1x. s R Ay w“w e T | Wit

5| zo | Eipro ’ S it )2
20 |05 | T HLLES ‘*&&HM’MW“OW‘M‘— 9z,

7/70

BL s = €4
At cA: “I-

o S & 10w ( 2)-(104)

R4 75- 74

[ £ CGowpose Sewplos WHL/6-0, 1a=16 Mo Suenl. W 1 /57



023
J 1 _C ExpLoration

SERVICES

GEOLOGICAL DRILLING LOG

PROJECT wup oo diae  CLIENT L2EZIRL i g5 PAGE No I/,
LOCATION _7 rm.ws y

LA r DUt Ri=6S - HOLE NO J(//IZ{?7
DATE COM..%/5 /49

FINISH. &/.5 / TOTAL DEPTH 1¢-s,,

LOGGED BY_IZLCuRf/j- DRILLED BY AN TR T s . TITLE £« £8£S
DEPT GRAPHIC

Frong | 1 AP CEOLOGICAL  DESCRIPTION SAMPLE

_ X o v oo &
[

20 s0leyicd foy e WH 276770




GEOLOGICAL DRILLING LOG
PROJECT _wongim wiee . CLIENT oxeamn gge  pss.

JL

029

EXPLORATION
SERVICES

PAGE Nol//
HOLE. No w#g/sc

LOCATION _W_hm. WSW or murpurcg RL = €3
FINISH, /S /89 TOTAL DEPTH 20:Sm

DATE COM..4/5 /84
LOGGED BY_Z-L.cug7rs

DRILLED BY wurrzersn

TITLE &2/5s5

J Lé‘ MZAE&; sa&rx,e,c

DEPTH |crAPHIC SAMPLE
o DEPTH ~[orAPH GEOLOGICAL DESCRIPTION M
AT —‘M&Lﬂﬂ%m,—m&&ﬂ*m e
o) 2 L‘::“::i A lfodd LS - /(s % C
—"b‘L;“; 2 oA ..7‘, oM Do dd ,..‘/.4 Prr o007 G
l L/' ‘T‘; :":\f Al A4 4 A_L R A~ / At g M ! "' A./LA" ‘ 3/¢ C
é uT.'.‘/‘ :f::; i ‘4/..'4. LY rtan ./.".-4 ) e _-\ { AL DY T D Jﬂ e
¥ ‘:rJ..g Aa [Roedc 1, “alpeny 1”14 MME) vereao Li) 3/6 E
= i bpds A P AT Drials; Lo
6 & é«:@%‘i‘? A5 god vt b (7,7 Bl o i) & 3¢ ¢
RS T 10
' (0 el ‘{‘ZM) B 0o sdaey , a.ua.—ia.ﬁd |d,~(f;.,wwuop-d’l B/mp *
““~".__£Jlk,lt-\.a..p,u,,( .
/0 12 E: gy ’ r e 60/4, 3//2;:
ch - WMM,QJLW’V{D E/m//u- )
/2 /(f T 4 ?—L 6/ly 3//4‘(:
a : QX)"\ N LA Lawu 4 Fe -.Cgmfil—. Cosrvon i,
Iy & e Y A . o/, 3//éc
/Mu{.(’.;r %MML
G LG S m g b 15, 3 A
RN N 1) <l o) o%..,l:,(: e,
| 2o |l i pad i 3/20 ¢
LU ks A4 30.C
20 | 2p.<
Rl s = 43
RL €8 = 5/,
9 3, = 6w
R 75 = §7
WH3/ 8~(2



030
GEOLOGICAL DRILLINGLOG ~ J°L.C gyesaro
PROJECT _wooRkive tt1tt CLIENT _Onpdns 145 Ass

PAGE No l//
LOCATION 15 hm wsWit o munipuis tiasg  HOLE. No Wit s
DATE COM. 4 /.5 /%7 FINISH.A:/L/# TOTAL DEPTH 17-60,
LOGGED BY_zZ-4.curzis  DRILLED BY saren zecw TITLE _£2/55s
DEPTH |[crAPHIC SAMPLE
trom | 10 L oG GEOLOGICAL. DESCRIPTION No
T~ , wH 4/,
o 2 .
i I Yz,
Y Q 4/442
¢ |¢ §: 4/5e| bk
¢ |l f- Yog
q .
o |~ ¢1rg
| 1¢ 4/1iuc
e |6 | /s
17-§o LTS
/6 L bofbo 4/ /fc
£04 1150
Rt s = 4y
RL €A = 4y. 4
1o S = o~
RL 75 = $2

& Compauls Somals WH4/R— IO




031
GEOLOGICAL DRILLINGLOG ~ TLC ggyonarion

PROJECT wowsiew sie  CLIENT _oxeorn e pss PAGE No,/'
LOCATION 13 k. Wsw ) munsusss mzss =~ HOLE. Nowssss
DATE COM..4/.£/5g FINISH, 4./.5 /89 TOTAL DEPTH 22m._
LOGGED BY_Z4wrzs  DRILLED BY wzezecy . TITLE _£L/sec
B P TH - JoRAPHIC GEOLOGICAL DESCRIPTION SAMPLE
0 |2 | S e gamg day des sand, ey o .
- 4 3‘? §§ Z;;/'wu D sl 75;:4: £0b) 8ud Jbal I/ Za
y | ¢ | < ' i $le
6 | & f‘;:: ) i pns BT -
O _:I e m i B }
o1 ’*"’ R~ Zofre 5/ 1, }* ;
¢ | A 2 ] :H.lv;‘ LA zo/70 > //612 }*
6 | 4« _}4% : RAE bod e LI 00, i 20/10 ‘g//YF}%
1| 20 ; ‘:‘ RIE o 7| §/20.
2o | A ST o ygldor g o 21n los e Lr| /27
22 2y e0H 2, | 70/70 .

X Crnpailt Soeplsg's WS/ 'o,--~-,¢§’_;Ma@~( wHS /1013




032
GEOLOGICAL DRILLINGLOG ~ TLC gxeyoranon

PROJECT waokim Hise  CLIENT oxcorp yse 55 PAGE No I/}
LOCATION 24k W Swd musipuisg | R 264 HOLE. Nowu¢/eq
DATE COM..2/5 /s7 FINISH.._/ £ /29 TOTAL DEPTH24:$hy.
LOGGED BY.ZL.cukrs DRILLED BY wuremscis  TITLE 44 /sss.
DEPTH GRAPHIC SAMPLE |
RO o GEOLOGICAL  DESCRIPTION A
ST - ey WH 6/,
9 I E Ry Y e ened | very very e TP $Yro <
< L{— :‘:Df_;:' 3 {F e 6/4 -
55 _&LM_MJ dedonili grois o
- —__ ll— - (> 4
6 ¥ === P
I K ber o f Pk el yetln, fFoox 2 (it . ’ é/ _
< [0 - - v /b0 loc
w o |T==o E| o ‘ {;"? 'T )L“M’ !”"Ms Aﬁi g pi ] ¢ [i2p
3o by Zae { (0o Radlh
& /(f l: '-f'.Hm'—' 7 Jf\hc W, Deapen nmu-q. . J?/FD b //FF
o e Lhote 1w~ MWJ MA&MQ- é
|6 j==== ﬁ% Lo 'd0 b eluary bt fn > 1] %ﬁa [le :
| 22T 7 *
# |y g5 i Clee|"
ASN LN -Fet R ST Y PR sitbo Y

(lzl .\

(

ol I L Sl PSS w‘m&/fﬁzﬂige.:}a;;, el ] 4212)] bf2ee

TS Db ik Mﬂ”m‘*ﬁf’j bt s07 o brmca e
21 | ¢ L vy WA . 2ael 5k 4/74%:
A "*'La‘&‘i&i&_' ‘ 0*(@'&""1 &L 4 _.»bﬁ""" O~y Lj
L I S T etlo I 1%
PR LGl (’J/Vim/(,v. -r/@’f/ /‘)v-uw 4 e
% | 28 | A T o e o INZ1e
I P 907 oo !
& |3 |es Wm ST e s,
RL 1s '8 3q
Kl CA = gyl '
1$%0 8 = Sm '
Al7s = 89

*cm?mw W6/ iy —20




GEOLOGICAL DRILLING LOG
PROJECT _wege tuv b1y

JL

LOCATION 185 ke

DATE COM. &£ /5 /__57
LOGGED BY_Z-2.curzes

033

EXPLORATION

SERVICES
CLIENT oagiro s gos. PAGE No I /|
W mumpaird Rk z SH HOLE. NOMS’?
FINISH.£ /5 /22 TOTAL DEPTH %,

DRILLED BY wvzmzeesn

TITLE _#xs/558
DEPTH GRAPHIC SAMPLE
FROM LOG GEOLOGICAL DESCRIPTION NS
Tl A sodeotepal ff Gty poed  cltvec, e dal e | WH7/,
o 2 ;;T"ila':/l_;‘ oea—no a«J/L/ W | P (74//4\—\4 MM'MJ Zry20 Z(
PR VR el Gty 0l Loy, ooe gt Domerids o i . )
S —MLMELL@L%(_MO b oo d (i ) bao 429¥° 7/ ¢
S Rt a0 oo é‘—’"@l Ll !(éé)
Y 6 a':““_"”-m ’b!-\hvnﬂ- 2 t5 M . 7970 7/éF
.-'.j‘(,;_: Feo wlw(x J—Mﬁa/\ e A ‘7/7 I SR,
‘ 5 H e Blng M ,ZMWMW cubalaliik, 790 7/5?F
'.. . ; "«'.\' MLM H\-w _MM': c.d-nJ Le p
5 /D Hm e‘hb:n“ 7 g (= jwczm/zo 7//0F
RUC) wr%ék Mum o in"w A deho AT 7
o | 2 Qoo P v YT
3:{‘}; Y bz o(a.«j abes cole poa
/2 /5{ ’ C/}. "' 70/70 7////) {:
“.""'*"‘J_ broun Cbﬁ‘/w'\—u(t gj@c L/A,(e b’ru—m
V- Via /é/Z
RL ¢35 = 4]
AL cp = 43
o s = 7a, .,
RLZS = 4q

!

Fe  Corwp ,M’W' 2

wH7/6-8




034

GEOLOGICAL DRILLINGLOG  TLC ggionaron

PROJECT woonte? wine  CLIENT oReown wse b5 PAGE Nol/l
LOCATION 106M. WMW y muninusro RL =Y HOLE. No wHE)g9
DATE COM. 5 /.5 /_T;‘I FINISH.é/é/Bﬁ TOTAL DEPTH _{2.59m;
LOGGED BY_ZL. Curtis  DRILLED BY mzorecu TITLE _&£¢u558
o PTH - GRAPHIC GEOLOGICAL DESCRIPTION ~ [sAMPLE
T | dhoeddadid b mé; Lga fz. oﬁ%‘ alreoy ;,1,441 WHE
© 2 Z‘f';; J L VA e, H- o l~~¢ M Zfz0 /2-0
“_T'_c‘,\f 9 ' rkw«_;u,ozém ¢
2 |5 | o oed &Mﬂuw 0 o et pot Wc.d,(;%o Lol |
2 NN PO L ] ek
S d U 4 7
BN 2y gpia] e o b e
¢ j mm vevyt gk Hhe z ‘/wwu ﬂé/ﬁgi Umd Zwro S//;/‘:
& lo é :. “~’~.f 7/70 f'//D F
4 THIA;. . ~
o | » f:;-fgg;;:.%mié iy iz’fufgmszééiiwif :fj:% R B
:.;'C-CC‘“.". v Ho veaod '
A L RSN oy Loy getlbir o o €/ p
» ‘6 _::—“:::z \/ 04 ) hn;u—\ \/W uﬁ\, o@e»-:,; s ke L S,//éc

e Ho . L(HJ,I-/)?J Mz/fa

61w Froa QM_MMMWMJ hode, 7o/e Wi e

AL 1S = gy
R: €A = s
156 § = 1w ?
AL 7 r $7

X Cmppile bavel. whg/6—)2




8035
GEOLOGICAL DRILLING LOG ~ JTL.C &xgionarion

PROJECT _wourdan prée CLIENT oxrorp  iysir AL PAGE No / 7

LOCATION L _fix MNW) nusmpusrpy  gr = §0 HOLE. No WHY/8g

DATE COM.£/5 /57 FINISH.£/5. /87 TOTAL DEPTH /L2,

LOGGED BY_Z4 wr7u  DRILLED BY srzer7ecs. TITLE £2/55S8
DEPTH [GrRAPHIC

croe T TH - [GRAPH GEOLOGICAL DESCRIPTION SAMPLE

R A&#ﬁ“’é‘ﬁ” bt ga-ly porid corty b wy
o 2 == ' e 2

*«;,;—_WM*%.%%&L@
5 [ | S5 | L Bburdnt celele | LlE, olog 5T ulyore itk
9‘ ,o:;”—“-"" ov ‘ 27 'éfafé/léa—f/;/kéw}-/g/’a 7/‘/‘1@
Y 5 271}”2 Mo bze o4, z /5 ST = ) a 7/é i

] e, o Al Lok ptatind ot LU i L iyl *

v /O, . - _ﬁl_ﬁ;é_w wls o cle pteilirala pilzc 52 2 7 10[:

7

A~

10 | 1R | yotdhs o /L %#%“W/aw,ma; Lot s PLEY

¥ D g WHC’I,/ b6—i0




036
GEOLOGICAL DRILLING LOG T LC &gyomanon

PROJECT _wovram pise .CLIENT _oxrore wic sgsa PAGE No I/I
LOCATION 4L kn sw 4 mumiouucn . 2h3 S HOLE. NoO wmyes
DATE COM..&/s /&g FINISH. &/ / &9 TOTAL DEPTH 325
LOGGED BY_Z 4 cunzes .DRILLED BY (wzerzees . TITLE _£4 4555,
DEPTH |crAPHIC
ROV | To | 106 | GEOLOGICAL DESCRIPTIO SAMPLE
o 2 -oes A L £ : o 0/, Iu/t+/o/1C
L |y = o [ ' e 7 1o/ c
T T et Aoy ik i (i »
R e | o] e
- - - M oee g e o hA
6 & T~ | &5&0 /o/f‘:
il BRTE R ) L o ot 0 ofroe||
v eno. | Rk Esk!'!g ot (3t ,:m:e,(ptl[_;u e |
0 | 12 §.A 9 ole g ’ /50 /"//LF x
Pl povy LA bk itk ploy B g0l Kod o) Gf 7 2172 |
2| g AT 7 ’ Bho| O/14¢
/y /6 _:-; . 25 p /0,//[‘:
6 | \ e /0//[/ ¢
(6 |20 |2 ! 7 Whd__10/10¢
{ciwfzgeif,‘ QJKJ v A ,éw wdﬁ e vy A oz, "/Qa
20 2L 2P e S = h Lo o ia (J.rlin—g‘ -/Wiﬂ r9f2rc
oo L DA s odpee ’
2| 2y |y W 2xc
‘ BN
2/6 2% . :‘.' \7‘:."}: %ﬁé" .m o Loy ("MM) e/, ’O/ZVQ
".,g_‘ " . -~ of - oS TA—aL
1y 20 |.% C |“ " Y . W//‘U /0/3DL
LR m;hmw}hwv&;—p&
30 52, ,'.54:11:5;_&@4 candoat ol ufpmiee %M@/O/ﬁz_c
32 22-3 lw W [r'{/v-v% bharnn L 2 (g | L—%"‘"‘v/o/gg_‘
&b c
Re 15 = 33
RL €A =<»
IS0 s =7
RLs =S7
¥ Conmanids Sonods w10 /(6 ~ 1k




037
GEOLOGICAL DRILLINGLOG  JTLC ggyoraron

PROJECT wooram ity CLIENT _oxiorp  ise pss. PAGE Nol/l
LOCATION L2 5  ormuripice ma68 = HOLE. Nowwsye
DATE COM..7/5 /%9 FINISH. 2/2 /%9 TOTAL DEPTH _33m_
LOGGED BY.Z-4.curtis DRILLED BY sai7enzecs TITLE _£<1555
o TH - joRAPHIC GEOLOGICAL DESCRIPTION SAMPLE
i | Veelliny brown & pirdy, a«ZL Loy . Zoo He wHil,
© | 2 |- (w:/y),w ool ) il C
L'L 6 v T . A 0 " Y o - g ll/éc
6 | & [iin ‘ Fetelely T ] |9
« 10 H. RAL | gleort ?é'lcaﬂ_t://flﬁ/tz.
A i 6o/t il roe
.CA.“'. >
(o 2 -.'.'TI-}Q 3 —M%M///}m YL 7 //// 2
12 /Y ' Cld“ Rl Ga/Ga /1//[7,;
6 | e R LRk _oeorrven e violualil i I o Fh 6l
1§ 20 CA —M&-M%_%AMM_?%M [//20
coe _éﬁ%_maum. . : c
» |22 .'.'64-1%‘*“‘4‘0“&@*‘9—% I//ZLC
22 2y C/} . 6/bo l//z Ve
2y [ R6 |0 e ol (/26
’26 2«8/ A C/’}' %_EM%% Ha Tac. z L(/Zg/c
& | o |cen [BIE — (20 .
@..Lk}, b rava iy (s %& bnala o M h?m
32 23 S  Lea s 00 o e @o/éo ,//),(/
c
BL LS s 3y
RA_CA = b\
508 = ©7
Rt 75 = b= S elgash-,
* Cﬂ%ﬂm SQA?,/PQ& — None




. Us8
GEOLOGICAL DRILLING LOG ~ J1_C gxgyerarion

PROJECT wounrow piee CLIENT oprame  pie pssr PAGE No I//
LOCATION _T He. 5§ ohumpuupn _ Rizgo HOLE. No wua/ss
DATE COM.Z/.Z/EZ FINISH..Z/i/.ﬁ TOTAL DEPTH _£6 -Sm
LOGGED BY. 74 . curzri DRILLED BY wuzer7ecrs. TITLE £</s5s
D PTH GRAPHIC =
crog T (GRAPH GEOLOGICAL DESCRIPTION SAMPL
o 2 Y, y wm?/
2 Y R/¢
¢ L= ] r1/k
, ~"$£?MM_LM ad ome fe.
é g :l,—,:l.,..ru_,:‘“aﬁ-—ﬂ C;yu,(_ H o CVO ‘.lﬂ‘_,d ualdm./\%é{fo /Z/?
r | o JERT ARl ennd DL T oy i et i fe] 2
P J”;H_,,.,: LK ber Ak Cpl S5 Yo T = 12 2
12 ‘o :Hm W WhlsZ 077//’) m«éyx u/)é“«//f He . %l;;a ,2//’6
15 QM e szluu/afe;{ Jll”yﬁ@—-—,ﬁ. 1
¥l /L — codr he? Lze J 7 ole /1€
J'L"h_é’m,nw Lot dn& /6 .Co —
6 | ¥ 7
RL LS = 42
RL_CA = 65( ch olgased =~ 25)
£ 190 = 7m.
AL TS = 72m

#* Cn\'nw;,ix WL WH—I.?I/ 10— 1k

e et e s i



033
GEOLOGICAL DRILLINGLOG ~ TLC ggtenanos

PROJECT _wop risoi 1L CLIENT _exewmp jige  0%c PAGE No l/,
LOCATION Ll hw S& Mumpuwa. glogom HOLE. No WHI3/sg
DATE COM. /S /€7 FINISH.£/5 /&7 TOTAL DEPTH _32.5n. |

LOGGED BY_Z4. Cyr74s DRILLED BY _wzer 7z TITLE  £4/5cc

o RTH - foRARHIC GEOLOGICAL DESCRIPTION SAMPLE
N A E L s I,
2 |y |t 154
4 4 * ’j.“‘;f ’3/éc
6" | ¢ y,,. -y / e, U/FC
§ oo | H»“ A«V prtey e i’ e - /5//06 |
2 2| ;‘H \_/ R bak 1. MJL?—//“LL/ e T o, . /3//26
2|1y |l V___% - T Ny
g |16 | hs %@W ;./,; 3106,
% |1y : " 2 //9(
/F | 20 THM _gél;—/’i g cthos = - ud /2/«2&
2 |a2n ._'.:' : | Rl vy cale gei(Coo foefere, boo ? Ho — 1/

{

/A -
-~ 'E/I;.f:' —
22 | Ry |- A, ‘R‘L—ﬁ&%—m““@-h: R AP Y AL

2y | 2 | aep - wla] 1Y%
..‘UT‘

% | 2 | (et il ~dal 1Y%,
.-Ch. " ,

& |20 |- wim ] 13/30¢

20 | 22 irt:f—_rr'f‘fﬁ—o‘i Lo frpeearnd sl 13/32
Co 1

32 |32-5. gyt hat £ol 32-Sp,, /3/3,5‘.0

* Fo. By 4~bu ¢, mﬁ\ﬁ Fa 0

_IM_&Q‘B%M»@K%“M&M
__oirillog | -QGVW?&A'IJ/O )

)
7

RL L3 = Lo
RL €A = 647 o $8m,

50 S = [l
AL 7s = Pem.

i . P o et e <8



GEOLOGICAL DRILLING LOG
PROJECT _wourim uis.

JLC

CLIENT oxpeono  pse asc.

LOCATION _37 p.

DATE COM..&/.5 /%9

PAGE

5 4 Mun puiip R = bo

FINISH. & /5 / 89

040

EXPLORATION
SERVICES

No l/‘x

HOLE. No wg’z
TOTAL (IPTH_M(-__

LOGGED BY_Zt.canvy DRILLED BY _mzmzezss.. TITLE _&x 1555

DEPTH GRAPHIC SAMPLE
o RAPH GEOLOGICAL DESCRIPTION AM
e e wihy
© 2 :MZJM o ,,Lf}[rc,Lt}W» drey sosl, ooy Lc
s Ll hon e T AN AL
* L ’_X_,l{u: Phe Lo o, "F/({ac,
T e . — B Pt ¢
y ¢ _;T_‘,':,"_,T \—%_M%%_M aa/u l‘(—/é o)
T M , S T
¢ |mim M&MLLM/ T l‘f/YF
o | o |Fwr @%m-,éw pi ] e g oo
S e e sl een il e .
[0 O I 7 7 v /L@//QF
N = SuS YD ) /, n ‘rw‘
P RAS |, b b e A /WL [ /4//%
T Mﬂ—b“k lwbk
" i ,_V_H':;_ - h/\a,vm?" w XWWNA /L‘L//Lp
o | | %q s "Mm‘ LA
b p
r @&wu wdd
e |20 |, 2 oo [t R bpymat Loete 5 *weo
c® . [ ,ov/
20 |[x2 ;%HE—%@L[%_@F,_&J ; /?/2/&6
i , 7




GEOLOGICAL DRILLING LOG
PROJECT _wooR ke 41y
LOCATION
DATE COM. & /S5 /f_?

041

EXPLORATION
SERVICES

JLC

CLIENT oxrgte  #fc  psr

T fim

PAGE Nol //
SSw A MUppusl d 212

FINISH.K/_«S_/Q TOTAL DEPTH 20-35n

HOLE. No was/sq

LOGGED BY L L7y DRILLED BY AMTAT et TITLE £LYSES
R TH - JoRAPHIC GEOLOGICAL DESCRIPTION SAMPLE
oo & (¢ : Lo M.
) 2 il _&7%_%%@% = @/&oﬁ WH/S/ZF
R W) P H—~—"Fu ¢
2 ¢ | TH > G- | e
S Lk
y é j,\yffl?.: » Aty rx,éw [4/&6 /X/éF
S S 2 et | 1%
e
(0 /2 I/ K ~ /s / :// v
K . ’ Lilc Q—u A va?v\a/ o &/2“"
| r¢ “H”“_M&%_# r/‘<ow }fr‘ox Hnd ey a/g/“‘l:
(J/M«zwbm‘u—n ol doe il vt Chope 4
/Y /£ CQ‘J;—%MMMWJ ,LV*HW/I\Lt!N.? : gn/://gc/
2epl /5
(6 /‘F/ C& M./eﬂﬂ—t Col < Mo, ﬂmmﬁl &9, //(;/C,
r oo | Q0 bod b L 40 rrf\—J.:J ’}\.\Mof 2l et /J/eo
I4 290 i ecaabo e 7 %zézs-_&,_ég.pﬁ 2 L;,:Juzv L C
'v'p/—‘?-rer v 0-Con
2o |2% _}’Aﬂath_ap‘:,nan/ 20-Co, (@/40/‘5-/2"{,
Rigs > S)l.m
cA =~ 57
Isp $ = 13
78 =322 m

¢ e g et b



042
GEOLOGICAL DRILLING LOG ~ JL.C ggyeraron

PROJECT wop Ao wie CLIENT _OxForp scdss PAGE No} /]
HOCATION Ll Mt S0 4 rustbiie Rh=son  HOLE. Nownsfes
DATE COM.&/5 /%1 FINISH. &/5 /89 TOTAL DEPTH 3£0m
LOGGED BY_ 4-cut7y DRILLED BY 1azex s TITLE _zz 4558
OB P TH - (cRaPHIC GEOLOGICAL. DESCRIPTION SAMPLE
o | 2 | W""’é/zC
2 i Wl
4 | ¢ 14/€ c
6 | ¢ Kfye
b /1o,
o | b 6 /pe
|y /‘{//54 c
v | g |C e
k| w |5cn X/l
| 20 : ‘v:_" ’{/wc,
20 122 |: - ) / 5/22
22 | 2¢ -:"-:,f : el ' . | o %125 ¢
X2 IPYHN AR ol /%6
Aoy | Bl e ANLA
a7 | 30 |- Cf'* 3 WM % & sm,
so | 2g |7 e sketea O r oy 16 )]
Ry 23 <
L]
o = 142




043

e \ ~~ _g:uu!.vyn.. b Tarddye ~ I
. \ Ly i QTR :
%ﬂ‘ f) o Serd ™. BMG.%H venugye EEW iow ) AL bsags § U‘__, A
\ ’ stechole 1, Pentyn IOld Carade|l* . 7~ = i D 3t~
o S 51 \ P ¢ rcliHoune gg ChollaWa Dgid_, I o
- F/ K lef Park '2 Kenwygallf 12 * 9] EI OO, T | vPlkes E
- B airview %, { > I . Glenvale) 19 Fafcaurd —~ | A%
«Glenisla Hazell Bell : oat Kongal| 1 }‘- A ; . o fe~ L, f " At
- r Wilooka, Afpdogs) 2-- Ry ockda rora Ol fir. Ca { ‘aflga . & \ )
am Cn!nu—Glen__ hrgh 1) g e < N Ok nyd* N Flail s Hope Fa Pigé 1Flat s & Y
_ O Pl L5 48 Farew Glenppt N, [ Sopling Flat Cooindhey W\ .2t Rovigpe s, SR
e Abe dour -~ Y * ‘}/ F’f”ﬂe' X L Hairview™ \ aren val pi ;7:,'" Falm o (A 7 : y K
S :. \ ‘\' - .K;']‘e a‘gS'Sat y - ]A.‘he' E':'ea':v'"e cANNOfBALL % ay!on . =t fbarmor:" 'T\; ",‘
SR . ] & I ,“é}
g4l Par o - 3 ‘1.,
g - I’ - Wafhpoon . «\ Buckinghar == .ad,l, lifton Farm & Iy
g angodln 47L 2l s . Ka Iy oy |"ea[da- _*r&
oo, ] evhill : w & Park
. 2 theeh "¥°' reYes. Te S ‘|
g s ny /7 |
S5 PN NoghGia . 2N g
=W e antia 5 "R‘” d Yo DL .t
h‘“% 'Mandale‘. ., Grest ™ %
\ ~.
Avieal * : & Bady
\ \ Overmer l\_ ! i’ \, "M ad
RS . B B WS T
\ w/ "‘wi\'— Ruens™ s | o | lev ai/ N 1 W\ .
} 20N Gumled Wil 23\ - x oodlan_ds Gra nge > KX
N o Hilk : Becklel N
oorfq Hil ol F s Woodlee Catgwarick¥ ¢ { »
2 Gige >, inghy~_. Pooqs;c'nic ¥l
Kellys Fl { \ \ 4 He
& pALO l__l(oonnqa :
o O . -}
AT A
5 ! o \o \ — % 5 ?}_l
Kyella Orofo&;v—va"fha {.Tamary ‘o v tEla
e d At "" Pt Y
i ACall-Ard Park - 1-7 ,.,;—‘*;/‘;d Gum ‘;L o
L uckland Qogm i 3 Jig 8 \o " e .— E Cunningham Ws
NHa! \ ‘, ravel pit 1 i . 0 o P
Le-Vale, : S N 0
) .G‘h'” ange M .’TOb;,h Hlat - Westhrn Flat f ¢
. OAO\Broadwew 5 // * .
A B. 3 -1 T e
DVIEW, LI 2
) Gl S : ,""/B;:tonuz Sosk
o Ilvll’ll 'r
" \ | ~
R ~
“’, 4 Fah H::J Vvlhev:\ ﬂumlmuqbaus and fanks b4
3O\, con R MTRK‘
By
U - \ ? $32

P

+ SRR )

TALIJ PAR
\, CONSERVATION

\

Mil Ty o 2

endon Par

-
Lravs

Clran

okt §

(f9

L 3
uralod,
GAP,

~_

way H

¥annnnh

Hab
b ¢
ol

nale Park |-

rook

#47

Crinog

<Ak
Wangab u§

'M-a:

T

Fi
vafniro

~4

Cenk

B4

o

Kar Park

U e



@ a’l‘ﬁdel Amdel Limited

(Incorporated in S.A)
31 Flemington Street,
Frewville, S.A. 5063

technology and enterprise

Telephone: (08) 3722700

5 July 1989

Oxford House Associates Pty Ltd
Suite 8

3 Mount Barker Road

STIRLING SA 5152

ATT: MR J L CURTIS

REPORT G 8092/89 - PART I

APPepo DI
044

P.O. Box 114,
Eastwood, S.A. 5063

Telex: AA82520
Facsimile: (08) 79 6623

YOUR REFERENCE: Letter dated June 1989

IDENTIFICATION: MTR and WH series

MATERIAL: 21 slurry samples

DATE RECEIVED: 8 June 1989

WORK REQUIRED: Determination of heavy mineral content.

Investigation and Report by: Michael Till

(et Wl

Dr Keith J Henley
Manager
Geological Services Section

bp

Offices in Sydney, Melbourne, Perth, Brisbane, Canberra, Darwin, Townsville. Represented world-wide



(&) amdel

HEAVY MINERAL CONTENT OF 21 SAMPLES

1. INTRODUCTION
Twenty one samples were received from Mr. J.L. Curtis of Oxford House

Associates Pty. Ltd. with a request for determination of heavy mineral
content. i

2. PROCEDURE

The procedure is as follows :

a) Dry and crush and riffle ~125g.

b)  Prepare a slurry of the ~125 g and stir mechanically.

c) Wet sieve at 1 mm and 38 um with a Tower 38 pum check sieve to ensure
full retention of +38 um material.

d) Weigh +1 mm and -1 mm+38 pm fractions.

e) Separate the -1 mm+38 um fraction centrifugally in tetrabromoethane
(TBE, 2.96 sp. gr.).

f)  Remove <2.96 sp. gr. lights and discard.

g) Top up tube with TBE and recentrifuge in order to remove any lights
in the >2.96 sp. gr. heavies.

h)  Remove second <2.96 sp. gr. lights and discard.

i)  Wash, dry and weigh the >2.96 sp. gr. product.

3. RESULTS

The results are given in Table 1 which gives the -1 mm+38 um >2.96 sp. gr.
product as a percentage of the -1 mm+38 um fraction and of the total
sample.
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Table 1 : SIZE AND SFECIFIC GRAVITY DISTRIBUTION
OF SAND SAMPLES
"""""""""""""""" SIZE DISTRIBUTION  -1mm+38um 2.96 sp.agr
as a % of
Sample no ”;1mm __—1rmﬁ-38mn _—38um i ———lrm'rr*;ﬁum total
wt% wt% wt% size fr. sample
. MR8/28-34 66 9.8 2.6 082 074
WR 9/18-26  27.9  62.8 9.3 0.9 012
‘WR10/8-16 1.1 914 7.5 0.25 0.2
WR 10/18-24 1.1 94.3 4.5  0.40  0.37
WR 11/10-14  12.0 857 2.4 0.51  0.44
- WH1/6-10 0.0 748 @52 0.3 0.25
WM 1/12-16 29 8.6 165 015  0.12
. WH2/6-10 9.4 58.0  32.6  1.91 1.1
W 3812 113 881 20.6 0.2z 0.15
W 4/8-10 76  72.0  20.4 022 0.16
| wisA0%-o 07 838 185 0.16 0.4
WH 51z e— 0.1 8.1 18.9  0.28  o0.22
ComsA4 0 ez 187 0.26  0.21
WH54A6 0.4 816 183 0.23 0.8
| wsns 01 788 212 0.20 0.16
" wies4e0 01 675 324 024 016
W 7/6-8 16.7  56.8 216 037 0.2
WH 8/6-12 143 716 14.0  0.22  0.16
WH9/6-10  16.6  58.4  25.0 0.19 0.1
WH 10/10-14  14.0  73.6  12.4 0.4  0.10
W 12/10-14 0.6 8.4 139 0.27  0.23
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MINERALOGY OF FOUR MINERAL CONCENTRATES

1. INTRODUCTION
A request was received from Mr. L. Curtis of Oxford House Associates Pty.

Ltd. for determination of mineralogy of samples previously reported in
Amdel report G 8092/89. -

2. PROCEDURE

The -1 mm+38 gm >2.96 sp. gr. products were examined in a loose grain oil
mount and in polished section (PS48723, 4) and the mineral contents
estimated visually.

3. RESULTS -

The results are given in Table 1.
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TABLE 1: MINERALOGY (EST. VOL. %) OF >2.96 SP. GR. PRODUCT OF FOUR SAMPLES

MJR8 WH1 WH? WH5

28-34 6-10 6-10 10-18
Altered ilmenite 17 15 3 Tr
Leucoxene 4 19 Tr 48
Zircon 5 15 3 8
Rutile 4 1 <1 2
Monazite Tr - - -
Anatase/brookite 1 1 - <1
Porous iron oxide 10 20 83 1
Tourmaline 5 20 5 25
Andalusite Tr 4 - 3
Sillimanite 2 3 - 3
Kyanite . Ir - <1 -
Garnet 47 - Tr 1
Epidote Tr - - -
Barite - <1 <1 <1
Staurolite 5 - <1 <1
Quartz (Fe-stained) Tr - 4 5
Pyrite Tr - - -
Others - 1 1 1
N.B. Results are +30-50% relative.
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