<
PR g

893047

November 1989

061001

&L O//3 7‘5

ANNUAL REPORT

E.L.25/88 (DIP RANGE)

for

MINERAL HOLDINGS AUSTRALIA PTY. LTD.

|

Vi¢c Threader and Associates Pty. Ltd.
Kingston Beach.



CONTENTS

Abstract

Location and Access

Geology
Exploration
Previous
Current
ruture
Figures
1. Locality map
2. Regional Geology (L. & M. after Gee)
3, Location of Quartzite in Mineral Lease area
4. Sections along strike and dip of Quartzite
5. Prospecting for silica in E.L.25/88
6. Grain size analyses of sand (3 localities)
/. Detail of proposed exploration (1989-90)

261002



Abstract

A Precambrian quartzite deposit has been previously investigated
as a potential feedstock for silicon manufacture. The area was rejected
on the grounds of finsufficient reserves. Further investigation has
indicated that the Dip Range c¢ontains a significant reserve of silica
sand suitable for glass manufacture and of quartzite suitable for
ferrasilicon. The resource may also yield a higher quality quartzite
fraction suitable for silicon manufacture, Additional exploration
and testing required to determine the reserves: of these products
and gauge the potential for beneficiation is itemised.

Location and Access

Dip Range lies about 6 km. south of Montumana on the Bass Highway
and some 20 km. from Pt. Latta. It is reached by a steep access
four-wheel drive track but a better grade road has now been constructed
along the valley of Hogarth Creek.

Geology

An Upper Proterozoic sedimentary seguence referred to as the

Rocky Cape Group occupies the area. (Gee 1971)

The stratigraphy is summarised thus:

Thickness

Jacocb Quartzite 1130 m.
Irby Siltstone 760
Detention Sub Group 1400

Cave Quartzite

Port Slate

Bluff Quartzite
Cowrie Siltstone 2440+

The Detention sub group are the rocks of interest and their boundaries

are indicated on Fig.2 (the thickness 1s 1000m. as measured in Fig.3).
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Gee describes this unit as a uniformly fine grained orthoquartzite
with a granular to glassy texture depending on the degree of cementation.
He states that it consists of 99% quartz grains with a quartz cement.
Some accessory minerals are also present including haematite.

In some road cuttings up to 10% feldspar or 4% mica was observed
(Sisters Hills area, to the north of the E.L.).

The 1influence of rock type on slope development is clearly evident
in Dip Range where resistant cap rock (silcrete) has created a series
of Hogsbacks, of which the main ~quartzite~ ridge is a prime example.
Recognition of this landform 1is a useful indicator in exploration

in the area.

Exploration

Previous: This area has been held by Mineral Holdings Australia
Pty. Ltd. since 1960.

Surface sampling led to a joint venture agreement with B.H.P.
to investigate Maynes Creek Prospect. This and Pokes Road Prospect

are remnants of the Jacob Quartzite member which has been elsewhere

~eroded from the sequence. They occur outside (respectively east

and south) of the reduced area of E.L.43/70 (north). B.H.P. carried
out a limited percussion drilling programme and blasted a bulk sample
from the SW end of the Maynes Creek Prospect. The grain size and
chemical purity of the samples did not meet their requirements and
the company withdrew from the venture.

In 1981-82, Longworth and McKenzie carried out a programme of
costeaning, percussion drilling, hammer seismic traverses and diamond
drilling for Kaiser Aluminium under a Jjoint venture agreement with

M.H.A.
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Summary Logs of Percussion Holes on Investigation Sites

Site No. B.H. No. Depth (m) Description Reasons for
Termination
1 1 12 White sand Rods jamming
2 15 White sand Target depth
3 9 White sand with some chips at
surface Rods jamming
4 15 White sand Target depth
2 5 15 White sand, mixed with sandstone
6 7 wh1tecg; 3 ?3%33 l§p1d dr11]1ng) ¥gggggfdepth
7 15 Target depth
8 15 ” “ “ “ “ - -
9 15 “ g - - - ” “
10 15 - " ” “ - ” “
L 11 15 Cream to brown sand and some ” ”
siltstone
3 15 15 U-> white quartzite, remainder
white and yellow sand -
16 15 White sand “
17 15 White sandstone/quartzite " ”
18 12 0-2.5 White sandstone Too hard
2.5-7.5 White sand
7.5-12 Brown quartzite
4 19 15 0-2.5 White sand Target depth
2.5-15 White and brown sandstone/
guartzite
20 15 0-1.5 White sand “ -
1.5-15 White and brown sandstone/
quartzite
21 14.25 01 White and brown sandstone
and quartzite Bit collapsed
22 15 0-1 White sand
1.5-15 Brown and white sandstone Target depth
23 12 White and brown sandstone Too hard
24 15 0-2.7 White sand Target depth
2.7-15 White and brown sandstone
25 9 Light brown sand Rods jammed
2 £b 12 White sand
27 6 o Bit braking
b 12 15 White and brown sand and
sandstone/siltstone Target depth
13 12 White sand, 1ight brown sand
from 3-6m. Too wet
14 15 White and brown quartzite Target depth

Hammer seismic

to determine the depth of weathering.

spreads were conducted by L. & M. in an effort

Their conclusions were that
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the method did not produce consistent results but it did show that
the weathering was widespread.

Diamond Drilling: In stage 3 of the L. & M. exploration programme,
a limited diamond drilling programme was undertaken to ~“(1) Define
the physical and chemical variations with depth in the quartzite/sandstone

and (2) Provide a basis for realistic estimates of reserves.”

Summary of Diamond Drillhole Logs: Samples
T. 0 - 10.5 sand and sandstone (60% recovery) 1, 2
10.5 - 11.7 brown/black sandstone 3
11.7 - 30.2 1ight brown highly silicified quartzite 4 -9
30.2 - 36.1 iron-stained silicified silty sandstone
2. O - 6.7 fine white sandstone
6.7 - 17.7 thinly bedded brown and green shaley
micaceous sandstone
3. 0 - 6.5 Fine to medium white variably silicified
sandstone - 85% friable
6.5 - 27.6 Glassy thinly bedded extremely strong 1,2,3,4,5,6,7

guartzite with micaceous material on
bedding planes.

27.6 - 31 Grading down into interbedded quartzite 8,9
and siliceous mica schist.

4, 0 - 1.4 Sand and slope wash
1.4 - 2.3 black schist
2.3 - 9.5 brown-grey quartzite with frequent bands

of mica schist.
9.5 - 11.2 black schist
11.2 - 36.1 thinly bedded micaceous quartzite

Longworth and McKenzie concluded that:
1. There has been deep weathering and variable secondary silicification.
2. Below the leached zone, the rocks are thinly bedded and decrease
in purity with increasing depth, as 1llustrated in plots of A1203 and 5102
against depth.

As a result of this work, L. & M. reported to Kaiser Aluminium
that “no further exploration effort is recommended on the agreement

area for silica of the specified physical and chemical quality.”
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Discussion: The purpose of the exploration by Kaiser Aluminium
was to search for a lump silica resource for the production of ferro-
stlicon or silicon metal (see specification) and analytical testing
was confined to sandstone and quartzite samples in the diamond drill
holes.

In general, the Detention Quartzite was reported to be variably
weathered to depths of 15m. and resilicified at the surface to produce
a silicified (quartzite) cap and an underlying silica sand which grades
down into impure sandstone and interbedded schist.

The L. & M, investigation can be summarised as a concentrated
surface and near surface examination along two ridges. Most of this
work was concentrated on the band of quartzite which extends from
the Hogarths Creek cliffs to a similar outcrop 1300m. to the northeast.

It s considered that the exploration to date has not adequately
defined the resource, and that with selective mining and sand beneficia-
tion this deposit would have the potehtia] to provide both lump quartzite
and silica sand for silicon, ferrosilicon and glass manufacture.
More exploration is required to confirm this.

June 1987, Three percussion holes were drilled along I.5.2
by Monier Ltd. Depths were: 12m, 9m, S9m 1in sand. Samples were
taken at 3m. dintervals and the company states that the material is
suitable as an export quality glass sand, The mean Fe203 content
of ~as mined” material was stated to be 167 ppm (.0167%) in nine samples,
and mean grain size distribution is indicated in curve A figure 6.

August 1987, An access road was constructed by M.H.A. to gain
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access to cliffs of gquartzite which were exposed in the gully of Hogarths
Creek. These cTiffs could contain 0.5 million t. of quartzite, but
this has yet to be proven (or disproven) by drilling. A site has
been bulk sampled at the westerly end of this quartzite exposure for
testing by Temco and Pioneer Silicon.

Quartzite also crops out as cliffs at the northern end of the
main ridge and the resource could probably be of the order of one
million tonnes.

Current Exploration: During 1989-90 traverses were run through

(1Y freehold land in the northern portion of the E.L. to examine a
large silicate exposure and (2) ridges 1in the southeastern portion
to search for a quartzite and sand resource on the line of continuation
of the gquartzite ridge. Colluvial sand samples were collected from
both these areas (samples B and C respectively).

Five pits were dug with a P.C.200 30t excavator in the northern
part of the licence area to test the depth to and thickness of colluvial
sand below a prominent silcrete ridge. A1l pits bottomed in schist

at 2m or less and were not sampled. It was inferred that the colluvial

sand only occurred at the base of the outcrop and was not an economic
resource, |

Six excavator pits were dug iﬂ_{fﬂﬁ__lEEEEL_EE?a along the ridge
crest to test the practicability of this method of mining. The mean
soil thickness was .5m and sand thickness 0.5 - 1.0m.  AIT pits bottomed
in sandstone which was too hard for the machine to penetrate,

A sand sample was collected from a percussion hole drilled at

IS.1 by Monier Ltd. (sample A figure 6).
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Further Exploration: The following four-step programme is proposed

in order to allow a full assessment of the resource:
1. Resampling of the area by percussion drilling to determine the
following:

a) the ratio of sand to quartzite

b) grain size distributien of the sand

¢) chemical purity of the sand

d) amenability of the sand to beneficiation

e) ratio of quartzite of acceptable quality to other rock types

and the amenability of the sequence to selective mining.

2. Drilling and sampling along the south side of the Hogarths Creek
access road to establish the full extent of the quartzite bed (discontinu-
ous exposure of quartzite was observed over250m. along the road cutting).
3) Field mapping and sampling to search for continuity of the quartzite
along the strike of the bed,
4. Percussion drilling into the Hogarths Creek cliffs 1is required
to ascertain the vertical and Tlateral extent of the resilicification,
the size of which was not fully appreciated until the new access road
was built. The known depth of this resource is twice that of other
Dip Range “quartzites”, which suggests a greater degree of access
for percolating ground water, perhaps by faulting along the 1ine of
Hogarths Creek, Diamond drilling angled at -40°(Section B in Fig.5)
would ultimately be required to obtain more accurate data on the sequence
at depth. Some of this exploration relates to development of the
resource within CML 8M/89. Exploration in E.L.25/88 during the year

1989-90 will be to further define the sand and quartzite resource



<

<3

2

561010

along 1its south-eastern extention (figure 7). The resource within
the mineral lease will be fully developed for mining provided the
metallurgical testing proves satisfactory.

Sources of Information

The regional geology 1is drawn from mapping of the Burner (1
63360 - 1967) Sheet by D. Gee and the Smithton (1 : 50 000 - 1982)
Sheet by P. Lennox et al which are part of the Tasmanian Geological
Atlas - Department of Mines.

Exploration data has been drawn from reports by the consulting
firm of Longworth and McKenzie (TCR 81-1640) who carried out the programme
for Kaiser Aluminium Company and Mineral Holdings Australia and from

the results of recent exploration.
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LONGWORTH & VIicKENZIE PTY. LIMITED
CONSULTING ENGINEERS

REF: PXT250/RJC/sed
24th June, 1981

The General Manager,

Finance and Flanuning,

Kaiser Aluminum & Chemical Corp. (Aust.} Ltd.,
7th Floor, A.M.P. Ceuntre,

50 Bridge Street,

SYDREY NSW 2000

-Blandy

N

Attention: Mr. C. W.
Dear Sir,

" RE: REPORT ON STAGE 3 — PRELIMINARY DRILLING PROGRAMME

Please find attached our report on the above,

In summary the exploration programme has shown the prospects
drilled (and the Detentlon Sub-group generally) to have a
physically unsuitable weathered zone of variable strenmgth
sandstone overlying a limited thicknesses of chemically unsuitable
but extremely strong quartzlte which in turn overlie beds of
inferior rock types such as phyllite and quartz schist.

No further exploration work for silica sources 1s proposed within
E.L. 43/70.

We trust this repert meets your requirements, should you require
clarification of any feature of the report please do not hesitate
to contact us.

Yours faithfully,
LONGWORTH & McKENZIE PTY. LIMITED

| G

Dr. L. de. AMBROSTS

Directors: CR. Longworth, BE. O1GC., FLEAust, FICE, M Aus. | MM, — Charman @ W.O, Sherrard. B.E. BSc. MLEAust. ®» B.AMcManus, ASTC MIE Aust,
P.W. Vaughan, BSc. M1E Aust. @ E.TC Johnstone. BA MA MiM MAWWA. MaustLMM. ¢ L P. de Ambrosis, BE.. B.5¢c. PH.D. MIE Aus!
@ M.5. Smith, 8. MIE Aust ¢ T.R Kershaw. BE MLEaust. ® F A Robinson. BSc. (Cv Eng, MIC.E. MIEAyst o RB. Engleman, 83c. MIE Aust
DH. Fawcetl, Ma BEng CEnp FIME MAusIMM
Associate Directors: J.H. Pearce ¢ P.C. Stone, BE, MEngSc. » L.M. Wilson BComm & ASASen), FCIS AAUQ e AJ Hansen, BSc. Mzns Geol). MG S5.A
J. Cook & TH Killich, RE M IE dust .
Consultants: AH Macken  JG Toon FRAPI AMTIPI ARAIA ARIBA
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1.0 SUMMARY

Stage's 1 and 2 have previously been reported. This report
contains the findings of Stage 3 (Preliminary Drilling Programme at

Dip Range No. 1 North and Quartzite Peak).

The quartzite units were found to be interbedded with mica schists,
siliceous fine grained beds, and poor quality silicified limonitie

sandstone units.

The quartzite beds within the prospects drilled were found to be
overlain by an extensive weathered zone of variable depth. The
surface and subsurface weathered beds are composed of white
variably cemented (laterally and vertically).units of relatively
pure (A1203 ¢ 1%) sandstone. The sub-weathered zone quartzite
appears 1In drill core as a 1light brown to blue grey, glassy,
eitremely strong quartzite which frequently is thinly bedded.
These bedding planes are prone to contain a variable thickness of
micaceocus material and the quartzite showed a general trend to
decrease in silica quality with depth. From chemical analyses only

a small percentage of this quartzite may be considered to have

(AL,04 < 1%).
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2.0 TINTRODUCTION

This report sprovides the details of the Stage 3 Preliminary
Drilling Programme on silica deposits within the northern half of

Exploration Licence 43/70 near Wynyard in northern Tasmania.

The area (known as the Agreement Area} covered by this multi-
staged investigation is shown in Figure No, 1 and is the subject of
an agreement between Mineral Holdings Australia (MHA) the holder of
the E.L. 43/70 and Kaiser Aluminum (KA) who have undertaken the
investigation of silica deposits within the Agreement Area,
Longworth & McKenzie Pty. Limited (L&M) have been engaged by Kaiser

Aluminum to proceed with the investigation programme.

Within this part of northern Tasmania the occurrence of very large
reserves of high grade quartzite have been reported in wvarlous

official publications.

A number of quartzite prospects had been identified during
preliminary i1ovestigations of this area by personmel assoclated
with MHA,. Surface samples had been collected, but only on one
prospect {Maynes Creek) had any subsurface investigation been
carried out, At the Maynes Creek deposit, BHP collected a bulk
sample from surface outcrops and performed some percussion

drilling, the cuttings of which were chemically analysed.

A preliminary visit by J.H. Callender (KA), C.L. Adamson (L&M) and
K. Pinner (MHA) 1in Janavary 1981, identified the Dip Range No. 1
area as the prime prospect for the Stage 2 investigation. During
the Stage 2 investigation (11th March to 5th April, 1981) the
Agreement Area was Investigated by a reconnaiséance mapplng survey
to identify other promising prospects in addition to those already
identified by MHA; while the prime prospect (Dip Range No. 1 area)
was investigated Iin detall by costeaning, blasting and percussion
drilling. Surface samples were also collected from other sites

{Quartzite Peak and Mt. Sunshine) by blister blasting.
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The major coneclusions contained within the Stage 2 report may be

summarized as follows:-

1) Althougﬁ the surface chemical characteristics of the
quartzites are promising from the surface and 1limited
subsurface exploration it had not been possible to establish
the likely stratigraphie variations in chemical and physical

properties.

2) On the basis of surface and near sub-surface exploration
Quartzlte Peak and Dip Range No. ] North were identified as

the prime sites for further work.

"As a result of the recommendation in the Stage 2 report and

subsequent site visit by Dr. J.J. Deric and J.H. Callender (KA) a
limited driiling programme was mobilized to drill cored holes at
Dip Ranmge No. 1 North and Quartzite Peak (locally known as

Shakespear). The aobject of this programme was to:-

1) Define physical and chemical variatjons with depth in the

quartzite/sandstone,

2) Provide a basis for realistic estimates of reserves.
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3.0 GEQLOGIC SETTING

3-1

General Geolbgy

The eastern half of the Agreement Area has been mapped on a
scale of 1:63,360. This mapplng is published in the Table
Cape and Burnie gological maps, both of which are covered in
reports by R.D. Gee (1971 and 1977).

Apart from Quaternary alluvium and Tertiary basalt and

sediments, some of which have been converted to silcrete, the

rocks of the Agreement Area are predominantly composed of

relatively undeformed Precambrian clayey, silty and sandy
sediments, These contaln the quartzite and sandstone units

which are the targets of the exploration programme.

Gee (1971 p.9) in his report on the Table Cape 1:63,360

geological map summarises the Proterozoic sequence as’

follows:
KEITH METAMORPHICS Not relevant
ROCKY CAPE GROUP

Jacob Quartzite 1130 m

Irby Siltstone 760 m

Detention Sub-group

Cave Quartzite )

Port Slate ) 1400 m
Bluff Quartzite )

Cowrie Siltstone 2400 +m

Initlal prospecting established that the rocks of interest
are the Jacob Quartzite and the quartzite beds within the

Detention Sub-group.
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Geology Of The Agreement Area

The geologlc setting shown in Figure No. 1 is a combination
of the factual information recorded during the Stage 2 fileld
reconnaissance survey, data from Geological Survey Mapping
and the Interpreted regionmal geology based on the above

information.

The Tock types mapped in the Agreement Area consist of the
relatively undeformed Precambrian Keith Metamorphics and the
Rocky Cape Group. These are overlain to a large extent by
deeply weathered Tertlary basalt, Quarternary sediments and

isolated deposits of silcrete (ref. Figure 1).

The units of interest within the Area are the sandy beds of
the Detention Sub-group and the Jacob Quartzite. Begionally
the strike of these beds is fairly constant at NE - SW. The
Jacob Quartzite crops out along strike in the southern and
southwestern part of the Area in the Pokes Road Quarry area

and again at the Maynes Creek Prospect.

The quartzite of the Detention Sub-group forms the largest
unit in the Area, cropping out along strike diagoﬁally across

the central portion of the Agreement Area.

Gee (1971, p.l10) states, of the Detention Sub-group, that it
contains about 10% siltstone, of which the Port Slate is the
thickest bed, but that siltstone lenses from a few metres to
80 metres thick oeccur irregularly. Most of (Gee's
observations were probably made along the coast but from the
current exploration it appears that hisogeneral description

would apply to the Agreement Area.

Within the Agreement Area the Detention Sub-group has been
eroded to produce a rugged topography. The ridge lines are
strike controlled but have been dissected at frequeat

intervals to give a hummocky appearance.
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The ridges show scattered semi-continuous white silicified
outcrops of quartzite, but the surface is generally composed

of sandy and peaty soils.

From surface exposures of the silicified quartzite the
Detention Sub-group appears to be a relatively massive unit
with occassional thinly bedded quartzite beds. Afrer the
Stage 2 Investigation it was consldered that the near surface
rock. was a variably silicified (with depth and along strike)
sandstone ranging from a poorly cemented sand to a highly
silicified quartzlte. However, the drilling undertaken
during this stage of the exploration programme showed these
surfaée and near surface variations In physical state to be
an effect of weathering resulting in surface leaching of
silica and a somewhat irratic secondary silicification of the
scattered ridge surfacé outcrops and valley bluffs reported
in the Stage 2 report. The nature of the quartzite.below

this weathered zone is described in Section 5.

The Jacob Quartzite has been eroded to form a less rugged
form with bedding strike outerop control net being as
distinct as with the Detention Sub-group. In the Maynes
Creek Deposit this increased susceptibility to erosion in the
Jacob Quartzite may be explained by the frequent occurrence

of interbedded phyllitic siltstone units.

From the work undertaken on E.L. 43/70 it has not been
possible to elucidate the details of the geological structure
within the Agreement Area. .The general strike of the beds
within the E.L. is NE to SW and the majority of the dips
measured are to the NW at angles generélly between 45° and
70°. Some restricted areas of SW dips have been recaorded,
but owing to the limited number of outcrops the true
significance of these anomalous dips has not been determined.
With respect to the Stage 3 drilling programme the areas of
particular interest were Dip Range No. 1 North and Quartzite
Peak.
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Dip Range No. 1 North lies at the northern end of the Dip
Range No. 1 prospect (Ref. Figue No.l). This prospect was
seen as the most promising location after the Stage 2
costeaning. had 1located near surface high quality, but
physically variable sandstone and quartzite in IS4 close to a

massive quartzite bluff on the adjacent valley side.

Quartzite Peak forms part of a high ridge line which lies
south of Dip Range No. 1 but runs parallel to it. A
prominent quartzite bed 1s exposed across the top and slopes
of Quartzite Peak and adjacent portions of the ridgeline.

This outcrop extends for approximately 1 kilometre and forms
the longest outcrop cobserved within E.L. 43/70. The width of
this bed measured from surface outcrop was estimated to have
a minimum width of 15m with a maximum probable width of 30
metres, Due to the exposed nature of Quartzite Peak no
costeaning was carried on this bed during the Stage 2
investigation however, the resistent nature of this bed to
weathering indicated its physical suitability and chemical
anaylses of blister blasted samples were also encouraging.
This bed was called the Shakespeare Quartzite Bed and was the
target for drilling omn Quartzite Peak. Envirommentally,
Quartzite Peak Is extremely prominent, belng visible from
tens of kilometres in either direction along the Bass

Highway.
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4.0 NATURE OF THE INVESTIGATION

4.1 Field Activities

-

4.1.1

3

General

The Stage 3 site work was carried out by geologists
R.J. Carr (L&M) and T. Rath (KA) between the 8th of
April and 8th of June, 1981. The programme consisted
of hammer seismograph traverses and the diamond
drilling of four cored holes. This work was carried
out at and between Dip Range No. 1 North and Quartzite
Peak (see Figure No. 2 & 3).

The hammer seismograph programme was undertaken prior

to drilling, firstly to provide information on the

- subsurface conditions to assist in the siting of drill

holes and secondly to provide a basis for the lateral

extrapolation of units identified by drilling.

Envirommentally, due to the visability of Quartzite
Peak and the central portion of Dip Range No, 1 drill
site access was limited to existing access tracks and
locally to ridge lines. Cuts for drill site pads were
kept to a minimum and restoration uasrcarried out on

hole completion.

The field activities wWere hampered by adverse weather
during the seismic work and the latter stages of.
drilling. DDH No. 4, in particular, was drilled under
extremely difficult access conditions caused by

continuous rain.
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4,1.2

Seismic Traverses

From shallow subsurface exploration undertaken in
Stage 2 and the random surface outcrops, the physical
state of the surface cover and rock was known to wvary
widely, Hammer seismograph traverses were undertaken

to attempt to quantify this variation.

The subsurface variations observed during costeaning
{see Stage 2 report) indicated that wvelocity
inversions could be expected and in association with
the lateral variaﬁions in silicification would make

interpretation of results difficult,

Some 15 seismic traverses were carlied out using a
Nimbus seismograph. Ten traverses were rTunm at Dip
Range No., 1 Horth, one at each of Investigation Sites
1 and 5 and three on Quartzite Peak, The length of
these traverses varied from 30 to 40 metres with the

total meterage being 490 metres.

The field recorded data was computer analysed by the
Hawkins method., Where the field data indicated that
the subsurface profile differed froq the modelled
layered case (traverses 3,4,and 6) quantitive analysis
was not performed, however field data is presented to
allow qualitative 1nterpretaton. To faciliate the
identification of subsurface quartzite 1layers the
selsmic veloclty of the surface silicified quartzite

was also measured.

The field recorded seismie data and the results of

computer analysis are contained within Appendix A,
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Diamond Drill Holes

Four diamond drill holes were drilled at the locations

shown in Figure No. 2.

The holes were drilled using a Gemco trailer mounted
rig towed into position by a D7 Dozer. This type of
drill rig is limited to the drilling of wvertical
holes. Initialiy the core size drilled was NQ
(47.6mm), however in DDH No. 1 the standard HQ diamond
bit effectively refused to drill (with the rig fully
anchored down) in extremely strong quartzite at a
depth of 13.3 metres. Subsequently a thin walled core
barrel with impregnated diamond bits was used in the
remainder of DDH ¥o, 1 and 2,3 and 4. The core

diameter produced by the thin wall system was 35.6 mm.

The use of the thin walled tube and Impregnated bit
gave drilling rates between 5m/day for the extremely
hard quartzite and 13m/day for the interbedded

siliceous shists and quartzites.

DDH No. 1 {at Dip Range No. 1 WNorth) was located to
intersect quartzite at depth, to correlate with
massive quartzites bluff in the adjacent river valleys
sides and surface vresults from IS4 (Stage 2

investigation).

DDH No. 2 (on top of Quartzite Peak) was located at
the southern edge of the wvisible outcrop of the

Shakespeare Quartzite Bed.

DDH No. 3 was located to penetrate the Shakespeare
Quartzite Bed., The location was chosen to minimise

the visual impact of the drilling activities,
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DDH No. 4 was located to Intersect the next apparent
semi-continuous quartzite bed above the Shakespeare

Quartzite Bed.

The geological logs and core photographs are contained

in Appendix B,

Laboratory Testing

Representative samples were split from the core of DDH No. 1
and No. 3. These samples were returned to A.C.I. Technical

Centre Sydney for testing.

Samples from DDH No. 1 at depths 4.9, 8.9, 11.1, 12.1, 14.16,
16.1, 18.17, 20.17 and 22.17m were chemically analysed by
full X-ray fluorescence and thin sections were prepared for

petrological analyses.

Samples from DDH No. 3 at depths 10.25, 12.0, 15.0, 17.12,
19.2, 23.9, 27.0, 28.5 and 30.9m were chemically analyses by
full X-ray fluorescence. The sample from depth 28.5 metres
was also tested by X-ray diffraction to identify the

micaceous component.

The results of the above analysis are contained within

Appendix C.
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SUMMARY OF FIELD RESULTS AND INTERSECTED STRATIGRAPHY

5.1

Bammer Selsmograph

From measurements on the silicified surface quartzite the
target, subsurface quartzite velocity was expected to vary

between 2500m/sec to 3500 m/sec.

It was expected that the steeply dipping (+45°) bedding of
the Detention  Sub-group would dominate the seizmic
response. However, in all traverses the near subsurface
weathering effects proved to be the dominant featue detected

by the seismograph.

The lateral variations in depth of the first silicified zones
within the weathered zone resulted in some traverses being
quantitively un—interpretable based on the conventional
layered model. The poor fit of some points on the line aof
best fit in a number of traverses may also be partly

attributable to irregular silicified surfaces.

Correlations between D.D.H. No. 1 (see section 5.2) and the
traverses at Dip Range No. 1 indicate that the depth of the
first layer picked up by the selsmograph did not necessarily
correlate to the full depth of the primary weathering.
Additionaly due to the effect of velocity inversions the
first recorded highly silicified largely continuous layer

obscured subsequent layers below it,.

While the depth of the weathered =zone could not be
interpreted from the seismograph the traverses did show the

weathering to be wide spread.
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Hammer selsmograph traverses at Quartzite Peak (No's 13,14
and 15) although again masked by the subsurface weathering
effects did show that a high velocity material.countinued at
depth to the south east of the Shakespeare Bed outcrop on
Quartzite Peak, thus inferring that the Shakespeare Bed may

have been thicker than its surface outcrop suggested.

Traverses No. 11 and 12 at Stage 2 Investigation Sites HNo. 1
and 5 again reilnforced the existence of quite deep poorly
cemented sandstones (weathered zone) in some 1locations as

previously reported in the Stage 2 report.

Diamond Drilling

Prior to undertaking the drilling programme, on the basis of
the Stage 2 work, the Detention Sub-group quarﬁzite vas

regarded as a variably silicified sandstone unit.

Diamond drill hole Ho. 1 at Dip Range No. 1 intersected some
10.56 metres of the white variably silicified sandstone

(which typifies surface éxposures). Of this 10.56 metres

‘some 0.3 metres was top soil and sand, 4.05 metres was core

loss (sand) and 2.465 was classified as haying a tactile
strength from extremely weak to moderately strong.
Collectively these represented some 65% of this 10.56
métfes. Immediately below this weathered and leached zone a
brown black stailned éilicified sandstone unit occurs
slightly above the water table. This medium’ grained
sandstone contained numerous jolnt and fracture planes which
are infilled with black oxide deposits. Petrological
examinations showed the individual {interlocking quartz grain
boundaries to be etched with a limonitic stain.
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Beneath the sandstone a light brown to grey, glassy, highly
silicified thinly bedded, very strong quartzite extends from
i1.7 metres to 30.2 mertres, Within the bedding planes fine
beds of yellow micaceous minerals occurred, these became

thicker and more prevalent with depth,

Taking into account the dip of the bedding (approximately
45°) the true thickness of this quartzite bed 1is
approximately 13 metres. The quartzite unit is underlain by
an iron oxide stained silicified silty sandstone. The hole

was terminated in this rock type at 36.12m.

Having established the general subsurfaﬁe stratigraphly at
Dip Range No. 1 North, the _next' target, the Shakespeare
Quartzite Bed on Quartzite Peak was drilled, DDH No. 2 was
drilled on the south eastern edge of the Shakespeare
Quartzite Beds surface outcrop to establish its subsurface
extent. From the seismic work (see Section 5.1) it was
expected that this bed may have been wider than surface
cutcrop indicated. DDH No. 3 was drilled through the bed to

establish its thickness and nature with depth.

The core of DDH No, 2 consisted of 6.75m of white fine to
medium grained sandstone underlain by a thinly bedded brown,
green, shaley, micaceous sandstone. This borehole was

terminated at 17.7m in the above material,

Core from DDH ¥o. 3, which intersected the Shakespeare
Quartzite Bed, consisted of spme 6.53 metres of white, medium
to fine grained, variably silicified sandstone. Of this core
approximately 85% of the strata was sand‘or had its strength

appralsed at less than moderately strong.
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Below the weathered quartzite layer a 1light grey glassy,
extremely strong quartzite bed extended from 6.53m to 27.6m
before grading into an interbedded quartzite and siliceous
mica schist. The quartzite was a thinly bedded sequence
containing micaceous material within the beddinmg planes. The
true thickness of rthis quartzite bed would be approximately
15 metres. However, 1f the leached zone is included (ie.
down dip this zone would not be weathered due to the cover of
younger sediments) the -thickness of _this bed increases to

18.4 metres,

DDH No. 4 penetrated the next prominent semi-continuous
surface outcrop stratigraphically above the Shakespeare
Quartzite Bed. This hole intersected some 1.4 metres of sand
and slope wash overlyimg a black schist to 2.3m. The schist
was in turn underlain by a brown grey quartzite with frequent
bands of schistoze micaceous material, At 9.5 metres another
black mica schist bed was intersected., This was underlain at
11.2 metres by a thinly bedded in part micaceous quartzite,
This hole was terminated at 36.0]1 metres where the quartzite
had deteriorated to a brown silicified sandstone with a

micaceous patrix.

Core from DDH Nos 1l and 3 was sampled for amalysis., However,

DDH No's 2 & 4 were visably substandard and not sampled.

DDH Nos 1 to & selectively penetrated most of the major
quartzlite beds of the Dentention Sub-group, viz:- from close
to its base (DDH No. 2) adjacent the Cowrie Siltstone south
west of Quartzite Peak through to the upper parts of the
sequence (DDH. No. 1)} adjacent the IrbyISilstone (Ref. Figue
No. 2).

On the basls of these diamond drill holes the following

general cbservatlons may be made:-
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1)

2)

3)

The quartzite beds within the Detention Sub-group have
suffered deep weathering and variable secondary
silification producing surface rocks which vary from a
sandstone with 1little or no cement to a highly

silicified glassy quartzite,

The depth of this primary weathering =zone wvaries in
the diamond drill holes from approximately 6.5 to 10
metres. However from Stage 2 percussion hole drilling
this sequence is known to extend deeper than 15 metres
in other portions of Dip Range No. 1. (Ref, Stage 2

report}.

The quartzite below the leached =zone is largely a
thinly bedded sequence and much of this bedding
structure is lost in surface outcrps through
weathering effects and presumably secondary

silicification.

At the sites drilled, quartzite below the leached zone
shows a general tendency to decrease In purity with
depth, The frequency of micaceous material occuring
in bedding planes Increases with depth as does the

number of thin micaceous beds.
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SUMMARY OF ANALYTICAL RESULTS

The results of full x-ray fluorescence on samples from DDH No. 1
and DDH No. 3 are contained within Appendix € and the relevant

chemical trends are shown graphically in Figures No. 4, 5 and 6.

Figure No. 4 is a plot of drill hole depth vs alumina and silica
percentage by mass for the samples analysised from DDH No. 1. The
range of alumina and silica content in the surface samples
collected at Dip Range No. 1 North during Stage 2 and the analysis

from percussion hole No. 22 are also plotted.

The cross hatching and shading represent the interpreted expected
range of results, while the general trends with depth are shown in

heavy dashed lines.

Figure No. 4 shows increasing alumina with depth. Within the upper
leached =zonme the alumina content Increases from an approximate
average of 0.5% to approximately 1% at ten metres. Again in the
lower highly silicified 1light brown to blue grey quartzite the

alumina content Increases with depth.

Within the black to brown silicified sandstone which lies just
above the water table at 11.7m both the alumina and iron content
are high, The high iron content correlates with the limenitic
staining observed arcund grain boundaries during the petrographic

analysis and the black to brown joint infill material recorded on

"the drill hole log.

Figure No. 5 gilves a similar plot for the analytical results from
DDH No. 3. The general trend again shows aﬁ lncreasing alumina
content with depth both in thelvisually apparent upper leached zone
and the lower quartzite unit, Figure No. 5 also shows the expected
large increase in alumina in the mica shists which occur at a depth

of 27.6 metres., There is also a dramatic increase in the magnesium
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content of the rock below 27.6 metres and this correlates well with
the presence of blotite mica in the schist (X-ray diffraction
tesult). It is Interesting to note that the alumina content etc.
of this lower unit approach that found in the siliceous mica schist

on the cliff face at Quartzite Peak.

Figure No. 6 gives gives a plot of alumina and potash for DDH NO. 1
and 3. There exists a continuous correlation between the two in
the ratio by mass of approximately 5:1 A1203: Kzo'respectively.

Thus the mineralogical assemblage causing the contamination of the

~silica may be expected to be generally of the same type, hut

increasing in quantity with depth. Based on visual, petrographic
and limited X-tay diffraction results, this assemblage appears to
be made up of muscovite, kaolinite and sone fgldspars in the
quartzite units with the addition of biotite in the lower schistoze

units.

In summary then the silica content may generally be =said to
decrease with depth both in the upper leached zone and lower
quartzite units. Correspondingly there is a increase in Impurities

with depth, the major contaminant being alumina,
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DISCUSSTON AND CONCLUSIONS

The quartzite of rhe Detention Sub-group and the Jacob Quartzite
within the Agreement Area (based on the results of this multi
staged programme) are interbedded with schists and other
deleterious siliceous fine grained sediments. Surface outcrops of
these sediments are generally obscured by sandy slope wash from the
gquartzite units, This surface cover, in conjunction with the
quartzite outcrops, gives the quartzite the false appearance of

belng present in massive units.

The results of tactile appraisal and chemical analysis of the near
surface quartzite sandstones indicate the near subsurface profile
{(te a depth in excess of 15 metres in some areas) to be a weathered

derivative of deeper quartzite units.

Based on the Stage 2 mapping and costeaning work this wvariable
surface weathering is a widespread feature of the quartzites of the
Detention Sub—group and the Jacob Quartzite, As described in the
Stage 2 rteport the rock within this weathered =zone varies in
character with depth and along strike from a white very poorly

cemented sandstone to a white glassy silicified quartzite.

While generally the quality of the silica in the upper zone is
good, it is conservatively estimated (based on the Stage 2
costeaning and the diamond drill hole results) that ét least 50% of
this surface zone would be physically unsuitable for the production
of ferro silicon (based on the T.E.M.Co standards ref, Stage 2

report).

Below thls leached zone the quartzite properkappears as a light
brown to grey glassy, extremely strong, largely thinly bedded
unit, The bedding planes and to a lesser extent the rock matrix
contain variable quantities of micaceous material. The frequency

of the occurrence of the fine micaceous bedding planes within the
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quartzite appears to 1increase with depth, The chemical analyses
are conslistent with this observation. The impurities in Ithe
quartzite tend to grade from the lighter coloured micas (muscovite)
and kaolinite to the darker biotite micas with depth as the

quarctzite grades into schists.

Chemically, figures 4, 5 and 6 show that only a small percentage of
quartzite won from this lower zone would be good quality (< 1%

A1203) material.

Finally, in addition to the poor chemical quality of the quartzite
beds drilled by DDH No. !, 3 and 4 the general thin width of the
units detracted from the deposit. large quantities of overburden
(both in terms of rock between the quartzite beds and spoil from
the weathered =zone) would have to be moved and stockpiled to

recover the required tonnage of quartzite.

In summary, the Detention Sub—group quartzites have been shown by
drilling in the Dip Range area to be unsultable, and based upon the
Stage 2 reconnaisance survey there exists no reason to believe that
conditions elsewhere within the Agreement Area would be
different. The surface 6utcrop of Jacob Quartzite at Maynes Creek
was tested by B.H.P. and failed on physical specifications (Stage 2
report) and the recommaissance mapping showed the central portion
of the Maynmes Creek deposite to be interbedded with weathered
phyllitic schist beds.

Based on the foregoing it 1is not considered that the quartzite
units within the Agreement Area contain a sufficlent nineable

tonnage of quartzite of the chemical and physical quality vequired.



!

0621049

8.0 RECOMMENDATIONS

Based 'on the results from the Stage 3 drilling and subsequent
sample analyses no further exploration effort is recommended on the
Agreement Area for silica of the specific physical and chemical

quality nominated by Kailser Aluminum
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FIGURE NO

TRAVERSE NO 2

LAYER VELDCITY FORWARTDI VEL. REVERSE VEL.
{m/sec) (AFFARENT) (AFFARENT)
1 334.99 337,00 333,00
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THICKNESS (m)
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FIGURE N©
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TRAVERSE NO 7
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FIGURE NO-
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TRAVERSE NG 8
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(n/sec) (AFFARENT ) (AFPFARENT)

1 335.97 339.00 331Z.00
2 2109.38 1852.G0 2217.00
FIRST LAYER

STATION NORMAL
THICKNESS (m)
1 4,51
2 5.2
3 .87
YOUR INFUT DATA IS AS FOLLOWS
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TRAVERSE NO 9

l-AYER VELOCITY FORWARD WEL. REVERSE VEL.
{m/sec) (AFFARENT) (AFFARENT)
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FIRST LAYER

STATION NORMAL
THIEKNESS (m)
i 4.73
2 2.93
3 C.%7
YOUR INFUT DATA IS AS FOLLOWS
NO OF LAYERS= 2
NO OF STATIONS ANALYSED= 3

THE AFFPARENT FORWARD VELOCITIES ARE!
380 2214

THE AFFARENT REVERSE VELOCITIES ARE:
279 1250

THE RECIFROCAL TIMES FOR EACH REFRACTOR ARES

ra

’

ARRIVAL TIMES,EACH STATIOMFIRST FORWARD RUN ARE!
29.5 28.2 " 30,038

REVERSE TIMES,»FIRST REFRACTOR,LEFT TO RIGHT:aRE!

31 19 7




TRAVERSE N° 10 FROM L. 10 /7

CISTANCE | 0 | 5 | /D /)";20[25 30 '[ |
FORWARD | ~ |38l 2g | ~ |33 « — |37 )

[ REVERSE |37 | - | 3¢ | - 29 | /w2 -
'ﬁ 5610066

'.' &0 T T
. '
B t
L
T
l l
1
50
r Li
} ¥
' | ,
! }
1
40 F
' Al . { J'-
I =
== 5 H e+ +
S oTMe R i T e
l (miilisec) - : a ' T : Sasmazame:
't t * 1 )
30 H 1 L encsamaanen
: t e S AR
: T r AL
. , L : . e + -+
L I ! i e
T L N T A o T
R BN 1 [T H : [ T B
I 1 R 1 N !
20 P A e e -
. n i [ L
1 = ; 19 9 AP S T A
H y r 14 ¥ NI T
D SR N
H H i i H .
4 ' 1 T s H .
1 3 H | 1 :jl-
b + ; i . Y
] 1< 1 T 1 Ll i
y. - : 1 —
12 1 ; i -y
' T T FEHEA N
- ' 44 '-'['I‘ g - T
+ + T i
. . ; t
._-'.- 0

DISTANCE (metres)
5T} §TZ srd

OPERATOR. R [ & REFRACTION SEISMIC TRAVERSE PXTRS50

MACHINE - aimdu S ‘

I |

l . L _ | 7

l ’ JO8 N
[ ]




ay N S e B

FIGURE NO-

562067
TRAVERSE NO 10
LAYER VELOCITY FORWARD WVEL. REVERSE VEL,
{m/sec) (AFPARENT) (AFFARENT)
1 355,56 367.00 345.00
2 3203.13 3083.00 3333.00
FIRST LAYER
STATION NORMAL
THICKNESS(m)
1 4,92
2 4,97
3 5.01
YOUR INFUT DATA IS AS FOLLOWS
NO OF LAYERS= 2
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THE AFFPARENT FORWARD VELOCITIES ARE:
3487 ' 30832
THE AFFARENT REVERSE VELOCITIES ARE!
345 31333
'%HE RECIFROCAL TIMES FOR EACH REFRACTOR ARE:
37
ARRIVAL TIMES,EACH STATION:sFIRST FORWARD RUN ARE!:
n7.5 z2.25 2 37
KEVERSE TIMES:FfIRST REFRACTORyLEFT TO RIGHT,ARE:
37 2.5 28
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FIGURE NO

561G60

TRAVERSE NO 11

LAYER VELDOCITY FORMWARD VEL., REVERSE VEL,
(m/sec) (AFFARENT) (AFFARENT)
i 400.14 395.00 405,41

2 2000.00  2000.00 2000.00 Ddummy LAYER
FIRST LAYER

STATIDON NORMAL
THICKNESS (m)

1 11.84

2 11.84

3 11.84
_ YOUR INFUT BATA IS AS FOLLOWS
NO 0OF LAYERS= 2
N} OF STATIDNS ANALYSELD= 3

THE AFPFARENT FORWARD VELOCITIES ARE:
3959 2000

THE.APPQRENT REVERSE VELOCITIES ARE!
105,41 . 2000

THE RECIFROCAL TIMES FOR EACH REFRACTOR ARE:

ki)

ARRIVAL TIMES,EACH STATIONsFIRST FORWARD RUN ARE!
ae! 9.5 et
REVERSE TIMES.FIKRST REFRACTORSLEFT TO RIGHT»ARE:

81 4%.5
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FIGURE NO

TKRAVERSE NO 12

LAYER VELOCITY FORWARD VEL.
(m/sec) (AFFARENT)
1 333.54 345.00
2 1250.,00 1250.00 1
- ITRST LAYER
STATIGH HORM&L
THICKNESS (&)
1 701
2 & 23
3 7.01
YOUrR INFUT DATA IS AS FOLLOWS
NO OF LATERS= 2
NI OF STATIONS ANALYSED= 3

THE AFFARENT FORWARD

on
—

THE AFFARENT REVERSE

VELOCITIES ARE:

VELDODCITIES ARES

323 1250

THE RECIFROCAL TIMES

&7

ARk IVAL TIMES.EACH 3

e
ov
oo
Lgan]
-3
bt

REVERSE VEL.
(AFFARENT)
323.00
250,00 < Ddumtry LAYER

FOR EACH REFRACTOR ARE:

TATICHFIRST FORWARD RUH ARES

P L%

HEFRACTORSLEFT T0

(=]
Q)
I
—
I

1i

n

L]
Lh

Consulting Geotechnical Engineers

3 Eden Street, Crows Neat 20865
LONGWORTH & MCSKENZIE

Telephone: 929 0122
PTY. LIMITED

Job NO

PXT 250
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REF /¢ <2

TRAVERSE N° 13 FROM A T0 s

GISTANCE | o | 5 Yo |s5” 120l a5] 20 1
FORWARD | — | 6108 | — 1332135 /1% 7
REVERSE |32.3138.0/3¢-3 3/-éu28-9J/¢'5 —
' 561072
60 n
1
50 '
40 -
. 4
. = :
E ] .
TIME = 2is TR
{(millisec) 30_ ‘[,_.: = =
LET TR - ?
b | .E : LT
i a i e ‘ .
r rr o AT
20 . Hae NEsareeisas
T r A I RE I a
It : H ;
1+ i 1 } : 11
o ’ %_ u
/i ; )y I ;
19 I T " ! 1
IS Ea BeRESauTREEAIHE
I_;,_4._1 -1 J}
. :
Q 1
DISTANCE (metres)
ST sT.2 sT.3
N N
OPERATCR. R7.C REFRACTION SEISMIC TRAVERSE w25
MACHINE . A/MHE0S _ :
DATE . | FMKS




-y O -

FIGURE NO

N TR G &

. 4
-) - :

TRAvERSE'NQ 13

564073

LLAYER VELOCITY FORWARD VEL, REVERSE WEL.
{m/sec) (AFFARENT) (AFFARENT)
1 320.%3 300.00 345,29
2 1879.52 £210.00 1884.,00
FIRST LAYER
STATION NORMAL
THICKNESS im)
1 4,49
2 S.71
3 3426
YOUR IWNFUT DATA IS AS FOLLOWS
O OF LAYERS= 2
NO GF STATIONS ANALYSED= 3

TAE AFFARENT FORWARD VELOCITIES ARE:

Ll
<
Zi
[
I
=
a

THE AFFARENT REVERSE YL OCITIES ARE:

E45 186448

VTHE RECIFROCAL TIHES FOR EACH REFRACTCR ARE!

A
ARRIVAL TIMES»chACH STATIONSFIRST

25 21

REVERZSE TIMESsFIRST REFRACTORILEFT

41 32

ORWARD RUN ARE:

Consulting Geotechnical Engineers
3 Eden Streel, Crows Nest 2085 Telephaone: 929 0122

LONGWORTH & MCSKENZIE pPTY. LIMITED

: Job NO
[LAAN [ pxr 250
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TRAVERSE N°14 FROM R T0 7
REFE Ay 2
T T
CISTANCE | o 15 /0 | t5 | RO 25!301 l
FORWARD | __ /3.5 /9-5"20'.»?2 28835/
REVERSE |38 133 |33 {22 Dv31/2-8] —
561074
60
50 ; I
: :
1L 1
40
L gk
TME e i o
{(millisec) 30 4H 1 = : + _%‘{'_r‘ *
% -% ;1 - ] !: :
:.iL'_ " : ]l = A :r I
Saums —HTH T
20 -t + E-f”?;yf : ii e ';
e e S vAYSEEEESE FRE:
d ¥ ] I H HHEBG H —-
3 .:; \ !‘ i T
A ! : * :
19 F '[ i . I 4 1
I H : I - t :‘r
SRS SR e PR TR e
T ! ~
+ 12
0 . -
(@ /0 A0 30
DISTANCE (metres)
ST 572 ST 3
R T
OPERATOR £ 7.C REFRACTION SEISMIC TRAVERSE exr 250

MACHINE Afgu) s

CATE

LA\

-
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FIGURE NO

TRAVERSE NO 14

36LOTVO

LAYER VELOBCITY FORWARL VEL. REVERSE VEL.
(m/sec) (APPARENT ) (AFFARENT
1 371.82 400,00 347,00

2 16886.67 1428.57 2000.00
FIRSY LAYER

STATION NORMAL
THICKNESS (m)

1 2.48

2 3.05

3 3.72

YOUR INFUT DQTA iS AS FOLLOWS

NO OF LAYERS=
NO 9F STATIOMS ANALTSED“ 3
THE AFFARENT FOQRWARD VELOCITIES ARE:

400 1428.57
THE AFFARENT REVERSE VELOCITIES ARE:R
a7 2050

THE RECIPRDC%L TIMES FOR EACH REFRACTOR ARE:

,.
L

AR IVAL TIMESEACH STATIONsFIRET FORWARD RUM ARE:

10.5 24 31.5
REVERSE TIMESsFIniT REFRACTORSLEFT TO RIGHT»A&RE:

2745 20 23

Consulting Geotechnical Engineers
3 Eden Street, Crows Mesl 2065 Telephone: 929 0122
LONOGWORTH & MSKEMNZIE PTY. LIMITED

Job NO

PXT 250
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TRAVERSE N°15

FROM

fATE

CISTANCE

olslro

/5 a0 25130135

!

37,5 4O

FORWARD

i |
— | jp3iasr |34 34

32

'TSS;

REVERSE

22 w27/

397.36-9310265 a4 2/

60

ST
u

T2

T I ]
} ]
T
1t
[l
!

50 Yt

!
o T
T L
.ll L]
.l‘
s
40 t
- —
? +
TIME S S AR T
H i I
. AT E ;
{miilisec) . T SwdnEnm : : *+

30 s ? + i ; n
[ T P H i
! L 13 T

. e R | r H

T .y T T : H

H AL A g’ it t o R

SENRANEEHEEEY, Y B 7 .

T lliﬂfr Fr ! 17 T 1
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o7 am i i Sazas
AT : ' i N !
8 BV HEE T . 1 b T
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o 10 20 30
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LDATE

REFRACTION SEISMIC TRAVERSE

J

08 M°
PxI250




-l

FIGURE NO©

TRAVERSE NO 15

LAYER ‘ VELOCITY FORWARL VEL, REVERSZ VEL,
{m/sec) (AFFARENT) (AFFPARENT)
1 391,465 415,00 370,00
2 2558,33  21000.00 13581.00
FIRST LAYER
STATION NORMAL
THICKNESS(m)
i H.464
2 4.18
3 1.4%
YOUR IWFUT DATA IS AS FOLLDWS
MO OF LA&YERS= 2

5]

NO OF STATIONS ANALYSED= )
THE AFFARENT FORWARD VELDCITIES ARE:

114 21000
THE AFFARENT REVERSEE VELOCITIES ARE!

12451

[»]
~l
L]

THE RECIFRQCAL TIMES FOR EACH REFRACTOR ARE!

ARRIVAL TIHMES EACH STATIONsFIRST FORWARLD RUNH ARE!

8]
Lil
L]
L

24

Ll

)

'EVERSE TIMES,FIRST REFRACTOR,LEFT TO RIGHTsARE:

g 24 2,5

Consulting Geotechnical Engineers = : ~ 1Job N©
3 Eden Stroe!, Crows Hest 2085 Telaphone: 929 0122 i
LONGWORTH & MCEKENZITIE PTY. LIMITED M PXT 25 0
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BOREHOLE LOG SHEET

Client: KAISER ALIMTNIIM

Project:

SILICA PROSPECT E.L. 43/70

Location: WYNYARD TASMANTA

HOLE

SHEET OF 1

NoDDH 1

Position: DIP RANGE NORTH

REF, FIGURE 2

Surface Elevation:

G.L,
Date Started: 14/5/81 Date Completed: Logged By:R.j.cC,
Rig Type (Mounting): TRAILOR (GEMCO) Contractor: H. STACPOOL -
Sample | Depth . s
Progress or (RL) |Strata Description .
g Test metres {moisture, colour, consistancy, structure, SOIL TYPE, origin )
[ URE RS .
L U | Moist, black, loose, sandy top soil. i
0.3 (WRWE W
i SEE ROCK CORE LOG .
}_ -
Ly ]
- 11.7 _
i 36.12 END OF HOLE —
A ]
i -1
Consulting Geotechnical Engineers Job N©

3 Eden Street, Crows Nest 2065

LONGWORTH & MCKENZIE PTY. LIMITED

Telephone: 929 0122

PXT 250
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CORE LOG SHEET N I R Y

Client : KAISER ALUMINUM .
T —
HOLE NoQDH NOJ
b Location: WINYARD TASMANTA SHEET 1 OF 2
Position: DIP RANGE NO. 1 NORTH REF. FIGURE 2 Surface Elevation: G.L. Angle from Morizontal: 90
A Rig Type:  GEMCO Mounting: tmavron  Contractor:  #, STACPQO, Drillef: g ¢y ETHRORG
Casing Diameter: N Barrel _{length}: 2.445 Bit: NO/T46 Bit Condition Befors: goop Altet:  ~hancED
Date Started: 12-5-81 Dale Completed : Logaed By: R ] CARR Date Logged: ;4/5/4]
Progress 2'* ® E Weathering s[a;;?a:;_- l MATURAL FRACTURES
% | - "
y S ot 3.@ E . DESCRIPTION g sp.dngu o gémma j ADDITIONAL DATA
- § g & _{3_'- Aa T =3 ROCK TYPE, Colour, Grain size. Structure il - “"..,,g_ E { joints, n-m: seams, tauits)
J Y JDAILL i o e = {texture, minaral tomposition, hardness, BIRBIR(, 3;;}00 o @ | Description, dip, amootnness,
& 3 z JpEPTH] v w o 0 slteration cementation, slc. as applicable ) Jwi| TIEfa fil> | > costing, other.
- s 6.3 0.3 SEE BOREHOLE LOG SHEET
F T.5 |.....| SARDSTORNE, white, Iine graiaed, 1
3 quartzose, poorly cemented and
L g 76 friable. —1
r B 1.15 ]
4 . 100 CORE LOSS ]
i 1.99 1.95 j
o I
P 1 2,10 §.:%..] SANDSTONE, white, fine prained Bedding dipping o
: quartzose, poorly cemented and approximately at 45
[ friable.
s 39 ]
8 CORE 103§ ]
F H 1
| Thinly bedded with -
L ~ solution cavities and
4+ SANDSTONE, white and light brown, ; clay minerals aleng
- - fine to medium grained, i ., beddigg planes. Jeints
’ S quartzose, minor harder bands \ at 15 to core { 1
L generally poorly cemented and I ]
- s porous, /) N
Ea > 1
e | . 1
: [ 1
X L 1
s b CORE LOSS .
6.3
. [ he % 1
H /,( Silfcification aleong
M 0 % .} Joint planes ]
: 7o i SANDSTONE, white, fine to medium | {17
= 7.41 | grained, quartzose, some rose L / ]
.- I ] quartz, partialily silicified. ] 1
- »: ]
[ O = =
8L 21 As above crosshedded. L~ 1
1 8,40 |1i1i0 g ]
i 8. 71 5. 71 CORE 10SS ]
[ 33 - ]
9 -
] éISANDSTONE, white to light brown, / 1
| 13 |9, - fine grained, siliciffed,
10,11 ] 4
10 L ““|CORE 1083 (sand .
| 10.31 10.31 {sand)
F 10.56 [::.: ] As above i / Joints and fractures |
" . infilled with black
| 0 [z1.1 : ;| SANDSTONE, black browm, iron/ A 1iron oxides etc. B
I x lalunina, oxide stained, medfum ] Py 4
- [ Jgrained with micaceous matrix o 1
[ 11.63 |material. . 1
. i 'l 11.7 L'T AR )
1 12,1 QUARTZITE, light brown, minor 1
- [ 0 micaceous material, fine to / i
L medivm grained, stlicified / ]
[ 12.6 : sandstone. 1 4
I —
13 r‘ 13,13 13.0 E L.—- /
i T L7 ar 13.33 Q bie 1
et 3 QUARTZITE, light Brown and grey, refugsed. Changed te ]
b glassy, fire grained, pussible \1 thin walled AQ barrel
B secondary siliciffcation, grains and impregnated bit. |
14 - 14.16 structure obhsequed by silica j
I cement, Bedding structure still N 1
- i o] apparent as thin micaceous bands. Joints and fractures
: 46 infilled with brown ]
15§ black oxides. Joint 7]
L spacing varies from ]
- / 150 to 600mm, Two joint]
- " sets observed 30° apart]
i both at 10-150 to cored
16 ! -
SCALE Job N©
. 0 10 20 Consulting Geotechnical Engineers :
™™ ™ ™ ™ 3 Eden Susel, Crows Nost 2065  Talophooe:929 0122 PXT 250
Motres LONGWORTH & MEKENZIE PTY. LIMITED j
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CORE LOG SHEET L0 O R B

r. Client : KATSER ALUMINUM B o
‘ ‘ Project - SILICA FROSPECT E.L. 43/70 : HOLE NODE]H N 1
S Location: WYNYARD TASMANIA SHEET 2 OF 3
Position : DIPF RANGE NO.1l NORTR REF. FIGURE 2 Surfaca Elevation: G.L. Angie from Horizontal: s0°
Rig Type: GEMCO Mounting: TRAILOR  Contractor: H. STACPOOL Driller:  R.G. LETHBORG
Casing Diameter: N Barral (length): 2.445 Bit: NQ/T46 Bit Condition Before: GOOD After: CHANGED
Date Started: 12-5-81 Date Completed: Lo by: R.J. CARR Date logged:  14-5-8i
T Pragress g— ® E sc o [Westnecing]  Strengtn NATURAL FRACTURES
: - = i~ - DESCRIPTION Is (30)MPa
i’ g §§ b= =t < - sg'g"‘""‘"" ADDITIONAL DATA
SO 2E| =(8% 12, § g ROCK TYPE, Cotour, Grain size, Slructure 372 “',3_§§ 2 | Ujoints, veins, seams. faults)
22 2 |oRiLL 3 o & « (texture, minaral composition, hardness, ;!;;nggif"lm e =1z Description, dip, smoothness ,
M S o 3 [DEPTHE v i a 1D alteration cementation, stc. as applicable ) w| XX e i A [ ! = cosling, other.
i G, 12 J
L i 552 [ N
. 3 17.0
. 17 | Joints brown cxide -
- o -
[ | 0 As above with finely interbedded / :z::ed at 10-159 to )
] | micaceous bands. QUARTZLTE - ]
. K grading to earth brown colour as ]
} 18 8.17]18, 1 ~
L B 18 ”__. n;fs_.m_.c.r_"'ﬁe_'.—..—..—.—__.__ q( Joints and fractures
£ ,
| L QUARTZITE with abundant ::diijl'.zgc:ci:f:: ::izijﬂ 1
. s et micaceous minerals, white to / o
: 1 0 ) light brown, in part schistose. 1
: 19 - -
I [ 54 )
( I 9.67 ]
) . 20.0 .
» 20 2014 —_——— e —— -j
= [ 0 QUARTZITE in part, micaceous, ]
[ blue grey, fine grained, glassy.
- r 20.61 - 1
21 5 21,17 ‘ -
e _ \ ]
= 22 :- 0 As above minor micaceous beds. ._.
[ 22,17 ]
s e |
- 22.67
4 - FZ'GT S~ 1
23 i
L
| 0 Jofnes tight and cleand
e
- \ minor infill. E
. B o] E
- 26 | 24,12 \ Jolnt 10-159 to core.(—
£ i 24.6 / -:
o 0 h
o 25 .
: QUARTZITE, grey, fine grained "
- | 25.62 with frequent interbedded fipe Joint, 10-15% to core. 11
yellow micaceous beds. ;
26 - —
L 0 / 1
! i 1
|
_ 27 L 27.12 \ _ -
[ Joine, 10150 to core.(]
_ [ 0 )
o b 4 1
- [ 28.47 Joints, [0-15° to |
5 | cote,( 1
- | 28,671 As above. ¢ ]
29 / -
— : 0 Joint
: ) Bit replaced with 1
- 0 k- 30.12 KRl i ] | | new impregnated unit.
- st Joint and fracturing.
i B SANDSTONE, dark brown to black,
[ fine grained and silty, ]
- k) 0 silicified. Black oxide in joints,
. [ " bedding and
. - 31.62 : fracture surfaces. ]
12 i o
SCALE Job N©
- Q 10 20 Consulting Geotechnical Engineers
3 Eden Stuset, Crows Nesl 2085 Telephone : 929 0122 PX T 2 50
Metres LONGWORTH £ MCKENZIE PTY. LIMITED
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33

34

35

36

37

CORE LOG SHEET

[

P

Zvens s

VATSER ALUMINUM .

HOLE NOODHN®

Fryjoct . =rTitea PnoADRaT RE.1.- A/ T0
Location ; WYNYARD TASMANIA sweer O oF_ 3
| Position: DIP RANGE NO. 1 NORT¥ REF. FIGURE 2 Surface Elevation: ¢.L. Angle from Horizontal: 90°
Rig_Type: GEMCO Mounting: TRAILCR  Gontractor: H. STACPOOL Drilier: R.G. LETHBORG
Casing Diameter; N Barrel (length): 2.445 Bil: NQ/T46 Bit _Condition Belore: GooD Mter:  cuancED
Date Started: 12-5-81 Date Completed: Logged by: R.J. CARR Date Logged: 14-5-81
Progress E.-. w| E Westhering|  Strengih NATURAL FRACTURES
— Sallnl D DESCRIPTION '8 (SOIMPe (s pacing (mm)
© g joul & 2 Py ADDITIONAL DATA
§ g % _Ela 2a x E ROCK Typg, Colour, Grain size, Structurs :i::g— -0 ,8_§§ = | Uioints, veins, saams, taults)
= E’ % loaL 3 - E = {texture , minsral composition, hardness, EdEd 3]3“_ X o M z Description, dig. smoothness
£S5 F loerm| S5 | B siteration cemantation, sic. ss applicable)  [w| T|3[A“ ful>[Tj " >{w 5 | coating. other.
| -
L 0 _.7
- 33.12 As above SANDSTONE, brown ] ~
black, fine silty {(carbonaceous) 1
- 0 black oxide stained. Z
B \ Black oxides in -
s £4.22 Q fracture, joint and 4
F [ 0 bedding planes. 1
i 4,67 > ]
| 0 F t ./ :
——t
-t A ]
- 36,12 % ]
D.D.H No. 1 TERMINATED
s i
- E
|
- -1
a
ScaLe Job NO
o 1@ 2;:1 Consulting Geotechnical Engineers
3 Eden Streel, Crows Nesl 2065  Telephone. 929 0122 PTX 25 0
Motres LONGWORTH B MCKENZIE PTY. LIMITED
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BOREHOLE LOG SHEET

5620860

Client: KAISER ALUMINUM 0 H 2
Project: SILICA PROSPECT EL 43/70 HOLE N . D.D'____
Location: WYNYARD TASMANTIA SHEET 1 OF 1
Position: QUARTZITE PEAK REF. FIGURE 2 Surface Elevation: APPROX 380m
Date Started: 247/5/81 Date Completed: 26/5/81 Logged By: R.J. CARR
Rig Type {Mounting): GEMCO (TRAILOR) Contractor:  H.J. STACPOOL -
Sample | Depth . .
Progres or (RL) | strata Description
ogress Test metres {moisture, colour, consistancy, structure, SQIL TYPE, origin }
5 UUw | Moist, black, loose, sandy TOPSOIL. -
- 0.3 powu B
(SRR
5 :11111] White, moist, very weak SANDSTONE. l_
8 0.945]- . ... §
[ . -]
- _
3 SEE ROCK CORE LOG _:
r- —
[ S
[ i
= ~
| i
- 17.7 END OF HOLE ]
= .
3 1
N j
- 4
- -
L -
Consulting Geotechnical Engineers ’ Job N©
3 Eden Street, Crows Nest 2065 Telephone: 929 0122 m PXT 2 5 0
LONGWORTH & MCSKENZIE PTY. LIMITED
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13

14

15

16

CORE LOG SHEET

o

R

Client : KATSER ALUMINUM 0
Project : _SILICA PROSPECT. EL 43/70 HOLE NOD,DH N 2
Location : WYNYARD TASMANTA SHEET 1 OF 2
Position ; QUARTZITE PEAK REF. FIGURE 2 Surlace Elevation:  ¢.L. Angle from Horizontal:  90°
Rig Type: GEMCO Mounting: TRATLER Contractor:  § j. sTacPoor Driller: R.C. LETHBORG
. T,
Casing Diameter; NG Barrel {iength): 1.955 8it Imﬁgcmmn Bit Condition Before: WORN Alter: CHANGED
Date Started: 24/5781 Date Completed: 26/5/81 ngged by: R.J. CARR Date Logged: 28/4/81
Progress | §—~| » | E Weatheriog|  Strength NATURAL FRACTURES
= Sl Bt DESCRIPTION misoMpe [
) gc || & « - gy ADDITIONAL DATA
28 = 55;3 dal T 5 ROCK TYPE, Colour, Grain size, Structurs 8T -nt "'§§§ 2 | Ujointe, veins, seams, fauits)
24 £ JoRlLL _:‘ = E E (texture, mineral composition, hardness, EJEd ’[if.._l; XN T | 3 | cescription, dip, amcothness,
E 3 % (DEPTH| wo & o in atteration cemantation, efc. as spplicabis) [WT EJCE O o > coating, oiher.
| O
! % SEE BORE HOLE LOG
F <L
- 0.94510.945
- SANDSTONE, white, fine to medium y i
t_—' 0 grained, silicified, colour
grades to glassy grey, )
[ 2.245 1
2.4
Claystone band 3mm
L wvide
SANDSTONE, white, medium grained ]
- 0 and friable, Core fractured, near |
[ vertical joint ]
3.745 1.8 ‘
3 Bedding at 45° to {
o 0 SANDSTONE, white, medium grained,
- thinly incerbedded fine clayse. ]
- 4.6 4.6 bands. Gen. highly silicified. )
: ] ]
o .
- 5.25 SANDSTONE, white, medium te fine ]
[ grained, friable, sandy sandsteong Core partially sand J
L 1
4
3 0 o
- 6.75 6.75
3 1N ]
|, Shaley SANDSTONE, light brown 1
3 0 grey, interbedded medivm grained [ ]
- sandstone with silty and clay- F ﬁ
- stone beds, thinly bedded :
o 3.23 gequence, banded colours Vary Parting, along )
I' from brown, green to black. 1] bedding planes |
, i J
L 0 ]
i .
L / ;
8 9.75
t‘ Near vertical joint -
s 0 ]
[ 11,25 ]
s \ Joints at 15° to ¢
s 0 _
i 1
2.65 4
0 N
- hs. 24 \ )
i 4
[ AN 1
[ o N
. / Joint at 159 tog
- 4.7 ]
L —
[ o] _ —_—] M- __I / Joint at 30° tog B
™ - As above 1light grey, green I“I 1
SCALE Job NO
V) 10 20 Consulting (Geotechnical Engineers
m 3 Eden Streel, C:ows Nest 2085 Telephone : 929 0122 N X T 2 5 0
Metres LONGWORTH £ MOKENZIE ATY. LIMITED
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CORE LOG SHEET

Client : KAISER ALUMINIIM

Project:  SILICA PROSPECT EL 43/70

HOLE NoDDHNe2

tocation: WYNYARD TASMANIA

SHEET 2z OF 2

Position: QUARTZITE PEAK REF. FIGURE 2 Surface Elevation: G.L. Angle from Horizontal: 90¢
Rig Type: GEMCO Mounting; TRAILER Contfact'?zé H.J., STACPOOL Driller: R.C. LETHRORG
Casing Diameter: NJ Bariel {length): 1.935 Bit - TMPREGNATED  Bit Condition_Before: ynpy After: CHANGED
Date Started: 24/5/81 Dale Completed: 26/3/81 Lo, by: R.J. CARR Date Logged: 28/4/81
Progress | 2.~ ol E Weatheting|  Strength NATURAL FRACTURES
= it ol = GESCRIPTION n {50} MPa :
a 2 |2 8| & « o Spacing tml ADDITIONAL DATA
f_; g [ §-L 53 E E ROCK TYPE, Colour,Grain size, Structure . 858 -m® “',8_§§ g { joints, veins, seams. fauits}
2w £ oAl { text , mineral composition, hardness, = = hri Description, dip, smMoothness ,
E 3 ; DEFTH ; & ‘C‘: 1S ul:o‘r’nr:ionmlcemon:ﬂi:: sis. as spplicabl ]} |wiT 53“ g el ;’%m ;'EI 2 :Dllil'::'. otho:? e
[ 16.2 :
5
B ¢ Bedding at 452 to j
17.7 17.7
[ CORE HOLE TERMINATED
| E
! ]
[ ]
| ]
[ 1
3 R
L -
3 4
[ ]
o 4
- -
L , _
- 4
- _
! ]
[ ]
: 1
4
] i
| 1
4
SCALE Jjob N¢
0 10 20 Consulting Geotechnical Engineers T
m 3 Eden Stresl, Crows Nest 2065 Telaphone : §29 0122 N XT 2 5 0

Metres LONGWORTH & MOKENTIE PTY. LIMITED
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BOREHOLE LOG SHEET SRy

Client: KAISER ALUMINUM

Project: SILICA PROSPECT EL 43/70 HOLE NODDH 3
1 OF |

Location: WYNYARD TASMANIA . . SHEET

Position: N.N.W. OF SHAKESPFARE (REF. DMC) Surface Elevation: G.L,

Date Started: 27/5/81 Date Completed: 1/6/81 = Logged By: R.J. CARR

Rig Type (Mounting):  GEMCO (TRAILOR) Contractor: H.J. STACPOOL -

Sacr::ple ?g‘l’_t;’ Description
Proiress Test metres Strata {moisture, colour, consistancy, structure, SOIL TYPE, origin)
—
B LdJUUUU Wet, black, organic, sandy TOPSOIL.
- 0.3 wuwu R
5 e M e e e e e ——— ]
:_ [ Moist, light grey to white, medium dense SAND.
k o fi :
: E SANDSTONE, white, weak, highly weathered,. -
3 Pl :
:_ 1.5 LLlild
B SEE ROCK CORE LOG ﬂ
— M
_ A ]
W
- 36.19 HOLE TERMINATED 1
}__ —
- 1.
- +
- -4
] ]
N J
4

Consulting Geotechnical Engineers | Job N©
3 Eden Streel, Crows Nest 2065 Telephone: 929 0122 i [ 2 5 O
LONGWORTH & MCKENZIE PTY. LIMITED PXT







e R B SN A
CORE LOG SHEET 2510484
- | Client : KAISER ALUMINUM
. o
K Project : SILICA PROSPECT EL 43/70 HOLE NOD.DH N
' Location: _ WYNYARD TASMANIA SHEET 1 OF 3
— | Position N.N.W. OF SRBAKESPEARE FEF. FIGURE 2 Surtace Elevation: G.L. Angle from Horizontal: 90°
v f: | _Rig Type: GEMCO Mounting: TRAILOR Contractor: H.J. STACPOOL Driller:  R. LETHBORG
- T46
- Casing _Diameter:  NQ Barrel {length): 1.995m___Bit: IMPREGNATER  Bit Condition Before: 5 USED After:
Date Started: 27/5/81 Date Completed: 1/6/81 Logged by: R.2. CARR Date Logged: 2/6/81
Progress [ 2| w | E {wemhering!  Strengtn NATURAL FRACYURES
- a3 DESCRIPTION 13 (SUMPE g acing (mm)
o 2c & a bt ADDITIONAL DATA
z g = _S_E E‘: T E ROCK TYPE, Cofout, Grain size, Structure 255- .2 39'8_§§ = | ticints, veins, sesms. fauns)
2@l 4 [oRLL Ed E [ L textlure, mineral composition, hardness, £ 33[;,_3? BP'(... n T 1 @ | Description, dip, amoothness,
— [ 3] 2 |DEPTH] o & = w alteration cementation, stc. as applicable ) it | it ™ [ R 2w =~ conting, other.
_ | SEE SOILS BORE LOG ]
. D 0
| =
e itwn -
| <
i < 1.57 1.57
o 2 L SANDSTONE, white, medium to fine | Sand in barrel -
[ Q grained, silica leached. I.J ]
'l - 4 .4
) [ N / Near vertical joint ]
- 3.07 ¥
= T LEigs ]
] | Sand in barrel 3
! 0 ]
5 L ] ]
— 3 4.37 T ]
L ]
- 5 :_ i} Joint ]
at L ]
L. - 5.87 | J"
6 -
[ Joint dipping 20° 1o 1
| 6.53 Depth of primary leaching / to KE oxide infilled i
B 0 e e — e -
. L QUARTZITE, light grey, medium Oxide infilled joinz
” 7 F gratned, glassy, silicified and Bedding plane fracture 7
- 7.37 crystalline with some black j
B ot [ staining along fine bedding /
: L planes. in Tight joints «
3 B Joint and fracture clay_|
” [ 0 >/ coated ]
r— j / Bedding plane fractures 1
1 led
B g.87 clay fille j
L. 9 |- ,<
': Clay filled jolnts 1
ey 1 0 near vertical and at 1
i | 209 to cored
: L o —1
-~ ! 10.25 d Clay filled bedding
B 0.3 7pcxx ’ plane
L As above with frequent bedding }
Bedding plane with
[ 1 t; planes and joint clay and oxides. shistose infilling ]
> | Q \ material and joints
-
Bedding plane fracture ]
— 2 Y i _
L 12 | Lo / As ab '1
N - 2,17 above
S 3 / j
-
: Q0 A
13 | ; n
i 3.67
| D .
la L Bedding plame fractures ]
As above rockmass generally /
- [ 0 crystalline with bedding and : / Some quartz viewing
F joint plane impurities ; / finely bedded
15 |- 15.0 ; ]
- 15. 1 7I=msx 4 A .
L i 1 R |
. 16 |
Job N9
e Consulting Geotechnical Engineers ™
3 Eden Street, Crows Nest 20865 Tolephone - 928 0122 N X T 2 5 0
i LONGWORTH E MSKENZIE PTY. LIMITED
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CORE LOG SHEET 5 6 3 O 9 G

Client : KAISER ALIMINUM 0
Project : STLICA PROSPECT EL 43/70 HOLE NOD.D,H N 3
Location: WYNYARD TASMANIA SHEET 2 OF 1
Position: N.N.W. OF SHAKESPEARE REF. FIGURE 2 Surface Elevation: G.L. Angla [rom Horizontal:  gg?®
Rig Type: GEMCO Mounting: TRAILOR  Contractor; H.J. STACPOOL Driller:  R. LETHEBORG
: T4E
| Casing Diameter: NQ- Barre! [length):  1.9%5m Bit : IMPREGNATED _ Bit Condition Belfore: 5 USED  After:
Date Started: 27/5/81 Date Completed:  1/6/81 Logged by: R.J. CARR Date Logged: 2/g/8]
Progress 3] - E Waatharingf  Stremgth NATURAL FRACTURES
— xR S DESCRIPTION LY CUTTT S Paswrpwermms
F fclue) = ‘Am papy ACOITEINAL DATA
E F| = _(3_3 Za T ROCK TYPE, Colour. Grain mize, Struelura d;g_"g "',8_§§ = | Ujoints, veine, sasms. tavis}
2@ E orILL| 2 2 E { taxture, minaral compostllon, hardress, £t - 1% e wn}on T | @ | vescription, dip, smoothness,
BS) 2 e} o altaralion cemaniation, eic. as spplicsbie] Jwix|¥ > ]l = | coaling, other. :
- 0 MICA SHISTS, black (100mm thick) l I ]
b.67 - i i
[ ... ]=] Near vertical joints
R 17.1 L)~} with mica and oxide -]
2 -
0 As above QUARTZITE, glassy grey, | |- surface depoailts.
fine to medium greined with
impurities in joint, bedding and
- 8.17 frequent wicro fracture planes. / .
/ Bedding plane fracture 1
[ 0 ]
g.27 19.2
0 ]
| / Bedding plane fracture =
[ 20.67
L i0 1
[ 21.07 L Bedding plane fracrure
1 / Bedding plane fracture
B o / Bedding plane fracture
i 22.57 / Bédding plame fracture
5 g /L Bedding 40° o @ ]
[ 0 : { Near vertical joint at
L /| right angles tao bedding]
s L"/ plane k
7
L 23.9 - Bedding planc fracture
_ 4.0 [~ -
I :/ 1
r Mica lined verrical ]
| 0 k11 yoincs with frequent X
B bedding plane l'racr_ures_{
L As above % J
L 7
| é .
[ N
F 0 X('
| 27.07 2’58@7.0 1
1 27.8 — f
| 0 Interbedded QUARTZITE and *A/l
- SILICEQOUS QUARTZITE MICA SCHIST, / -
- light grey, finely bedded. Mumerous bedding plane 1
L [28.5 fractures aloag
||: 28.82 ((( micaceous bedding planes)
- /( Bedding plane 10° co(\t_ -
s 0 \\
29.7 N E
i 30.00[5, o / \ J
- - QUARTZITE, STLICEOUS MICA SCHIST, ;
[ liglit grey and green, flne to
: 0 medivm grained with Interbedded /
| green maceous banda. | t
- 1.16 .
[ 0 ; 1
[ 31.86 /1 1
[ :
SCALE Job NO
Q 10 20 Consulting Geotechnical Engineers
m 3 Eden Simaet, Crows Hast 2065  Telephone 029 122 N X T 2 5 0
Melres LONOWORTH & MSKENZIIE FTY. LIMITED




3

12

34

35

EL]

37

CORE LOG SHEET

S561007

Client : KALSER ALIMINUM
liemp: __ KALS:ad ALUMING e OD 0
Project:  SILICA PROSPECT EL 43/70 HOLE NC
Location: WYNYARD TASMANIA SHEET 3 OF 1
Pasilion: N.N.W. OF SHAKESPIARNE REF. PICURE 2 Surface Elevatlon: G.L. Angle lrom Morizontal: ap®
}_Rig Type: GEMCO ) Mounting: TRAILOR Contractor:  M.J. STACPOOL Driller: R. LETHBORG
T4E
Casing Diameter; N0 Barrel (length): 1.995w Bil : [MPRECwaTen  Bit Condilion Before: 5 USED After:
Date Startea: 27/5/81 Date Completed: 1/6/81 Logged by: R.J. CARR Date Logged: 7/6/81
Progress (.} o[ E Weathoring | Strength NATURAL _FRACTURES
= L DESCRIPTION s {50)MPa
& te 28] = s n Spacing mml ADDITIONAL DATA
5 9 & <_§_3 2o z E AQCK TYPE, Coloyr, Grain ize, Structure g;g—_"g & "‘§ 81 d | loints, veina. sasms. fauns}
sol £ lemu(ZEd( & [ { texture, minecatl position, dneas, > 21X 7| @ | Deseription, dip, smoothness,
] 5 ; OEPTH 3 E & & :I:o‘r':llm cemantation, sic. a3 epplicable) [WiT ’-ﬁu ‘ﬁl;;g" el u;, ml-;\:. oor:tm e
[ ¢ -:/“
t 33.19 / —]_
|' Ae above / ]
. o e
é Frequent partings ﬁ
7 along micaceous 1
! 34,69 / bedding planes j
B 35.19 // -
L END OF BORE HOLE E
)
-
= —
[
4
’L ?4
| 4
i
|
[ |
SCALE Job NO
0 10 20 Consulling Geotechnical Engineera
m 3 Edan Sirest, Crows Nest 2085 Tetephons . 920 127 N X T 2 5 O
Metres LONGWORTH & MCKENZIE FTY. LIMITED
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61008

Client:

KATISER ALUMINUM

Project:

SILICA PROSPECT EL 43/70

Location: WYNYARD TASMANIA

SHEET ] OF 1

HOLE NoDDH 4

Position

: REF. FIGURE 2

Surface Elevation: G.L.

Date Started: 1/6/81 Date Completed: 4/6/81 togged By: R.J. CARR

Rig Type (Mounting):

GEMCO (TRAILOR) Contractor: H.J. STACPOOL -

Sample | Depth
t

Description

o (RL
Progress Test metre)s Strata {moisture, colour, consistancy, structure, SOIL TYPE, origin )
oy
v uuy{ Wet, black, organiec peaty TOPSOIL. .
[SRERW]
FRUNS
l SH 7
i [ Moist, white to black, loose cobbly, silty j
: R SAND (slope wash) R
1 b i
~ SE 1
- L b
| —]
i .
SEE CORE 1LOG SHEET .
| -
1o
1 B
i i
s
Y
HO i
36.01 L.E TERMINATED _

T .11 11t III‘_rI

T

[ LI L]

= S B

T

1

Consulting Geotechnical
3 Eden Street, Crows Nest 2065

Engineers | Job NO
Telephone: 928 0122 PXT 250

LONGWORTH & MCSKENZIE PTY. LIMITED
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CORE LOG SHEET ahLUU
Client : KAISER ALUMINUM ]
0
Project: SILICA PROSPECT EL 43/70 HOLE NO.D.D.H N 4
Location:  WYNYARD TASMANIA SHEET | OF o
Position : REF. FIGURE 2 : . Surface Elevation: G.L. Angle from Horizontal:
Rig Type: GEMCQ Mounting: TRAILOR Contracter: H.J, STACPOOL Drifler: R. LETHBORG
Casing Diameter: NQ ROD Barrel {length): 1.953 Bit: IMPRECNATED Bit Condilion Before: 3 USED After:
Date Staried: 1/6/8% Date Completed: 6/6/81 Logged by: R.J. CARR Date Logged:  7/o0/a%
Progress T;-j.;. vl E CESCRIPTION ing]  Steangth NATURAL FRACTURES
= Er bl 1 (50)MP3 |
g §§ gl = < o "‘5‘2""‘"“"‘ ADDITIONAL DATA
= g R E [ ROCK TYPE, Colour, Grain size, Siructure ggg__ -] "‘",8_§§ 2 | tjoints, veins, seams, tauts)
2@ B Rl X o [ { texiure, mineral composition, hardness, =313 % | 2 1 Dascription. dip. smeothre .
5| 3 ermm|iE] B & lteration comentation. atc. as applicable) {w|X S E B 2 miin.:‘,m:lhu‘? "
[ 0 SEE BOILS BORE LOG SHEETS
1.4 1.4 )
1 —
[———§ SCHIST, Black and white, fine e
1 o [——1 grained, very finely hedded. / F::g:ent bedding plane
- —] P =
2.1 = /; ng 1
bl ey o
! / Bedding at 43° to ;
B 3.0 QUARTZITE, Brown grey with / Micaceous minera?s :
- occaslonal bands of interbedded a?undanl: ;n bed‘:lng )
schist (modevarely silicified), planes and matrix
9 finely bedded, medium to fine /( ]
grained, 4
- .
- PR EY DRI N N ¢ m 3 é 1
+ 0 As akove light brown, micaceous / T
- QUARTZITE, fime grained, highly
silicious, T
L 5.83 Frequent closed micro
[ - fracrures and infilled
[ bedding planes. =
8 0
2 7.23 / 4
r B
3 /y -4
- 0 = . —
I Black Oxide coated
i fractures and near
i 8.7 vertical joint _‘
9 ]
1 0 411 ’
0 7 Frequent bedding
R 10.1 / R
SCHIST, Black and white, fine plane partings
| grained, very finely bedded. / 9
L Q ——‘
! QUARTZITE, light grey, fine :
- grained, highly silicified, . .
2.4 micaceous matrix, finely Shistoze material 1
3 bedded with some quartz to
inin occasionally forms
I velning. 1mm beds in quartzite
| o / bedding plancs —
[ Bedding plane fracture
[ 13.8
Kear vertical joints
| a As above, some brown staining
| from jeint infill material.
B 15.2
SCALE Job N©
o 1E 20 Consulting Geotechnical Engineers
3 Edsn Street, Crows HNest 2065 Telaphona® 929 0122 NXT 2 5 O
Motres LONAGWORTH & MSKENZIE PTY. LIMITED
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CORE 1LOG SHEET B

= Client : KAISER ALUMINUM o
- Project: SILICA PROSPECT EL 43/70 HOLE NODDH [}
Location: WYNYARD TASMANIA SHEET 2 OF
o Position : REF. FIGURE 2 Surface Elevation: G.L. Angle from Horizontal: 90
Rig Type: GEMCO Mounting: TRAILOR Contractor:  H.J. STACPOOL Driller: R, LETHBORG N
- Casing Diameter: NQ RO  Barrel (length): 1.955 Bit: IMPRECNATED gt Condition Before: 3 USED Agter:
Date Started: 1/6/81 Date Completed: 6/6/81 Logged by: R.J. CARR Date Logged: 7/6/81
B Progress ‘?:_, o E Weatheting§  Strength NATURAL FRACTURES
! — I 2 ~ DESCRIPTION ts (SOIMPE o cing tmm))
e 5} e |2t 2 < @ Qe ‘ ADDITIONAL DATA
- § g E l_§_3 a‘n § = ROCX TYPE, Colour, Grain size, Structure ?gg_ -] '§§g g {joints, veing, seams, faults)
2w| E lpmL|E el {textura, minersl composition, hardness. X 33 3 T 1 % [ Description, dip, smoothness ,
. 20 ; DEFTH] o & a & alteration camlnlakic':’n, ste. as applicable) X EE"" E” ;glﬂ E4be o mnlinz, other . -
¥z [ Jaint, near vercical,
L ¢ black oxide coated 1
[ 16.7 As above QUARTZITE wich / Jot ieal
17 L accaslonal shist bands and / btlJ n;, n;::r vert za o
i I variable micaceous impurities ack eoxlde couate ]
. | 0 in matrix / 1
4
; //
L 18.05 / _
i 0 ]
19 | / ]
1 [ 19.42 {
[ /%* Joint and bedding planes
20 L o 4 coated with micacecus -
. L / minerals 1
: 1 20.67 ]
nt B -
21 . / ]
[ 0 ]
. 22 [ 22.09 / —
[ Bedding plane fractures
5
S 4
1 | N . =
8 23.59 Y )
24 3 ; o e —— ot ——— —— o — o e o —
3 "~ ;
+ 24 .53 QUARTZITE, fine grained, highly — )
3 silicified, wminimal clay in g ]
25 " rock matrix, abundant micaceous |
-~ 0 minerals in the thinly bedded i
- bedding planes, some thin black ! ]
or yellow schist beds. b
i 25,83 .
26 { Near vertical joint
I showing silica leachingT]
b 0 around sand grains
: 27 | -
i 27.29 ]
b As above 4
3 0 / ]
28 L 1
L 28.72 / Bedding plane fractures;
29 | / -
E | o / As above -
b 30 | N
! 3¢.22
L |
Y s 0 ‘ v
[ 30.821 1
Ly 3 i
l F 0
-~ i 31.65 1
. 2 [ |
SCALE : Job N©
o 1@ 20 Consulting Geolechnical Engineers ['_
3 Eden Strest, Crows Nest 2085  ‘Telephone: D29 (N22 NXT 2 5 0
Metres LONGWORTH & MCKENTZIE PTY. LIMITED B







CORE LOG SHEET 561104

Client - KAISER ALUMINUM o .
- 0
Project : SILICA PROSPECT EL 43/70 HOLE NQDD}_] N 4
Location : WYNYARD TASMANIA SHEET 3 OF 13
Position: REF. FIGURE 2 © Surface Elevation: G.L. Angle from Horirontal: 90°
Rig Type: GEMCO Mounting: TRAILOR Conlractor: H.J. STACPOOL Driller: R. LETHRORC
Casing _Diameter: NQ ROD  Barrel {length}: 1.955 Bit . IMPREGNATED Bit Condition Befora: 3 USED After:
Date_ Started: /6/81 Date Completed: 6/6/81 Logged by: R.J. CARR Date Logged: 7/6/8]
Progress E___ w] E 'Weathering | Steangtn MATURAL FRACTURES
- Sw | n| o DESCRIPTION s (SO)MPE  {goncing (mm)
@ Ye |pu | £ a o ADDITIONAL OATA
z b 152 = x = RQCK TYPE, Colour, Grain size, Siructure ann R *§ 2 | ticints, weins. sesms. fautts)
AR EERR 3 f hard ESEJEIETT AT T | 2 | oeacription. i th
= texture, mi 1 com tion, rdneas, riptlon. dip, smoothnes,
E a ; DEPTH| ;E g S J:.r::lmmT:::ontlliap:.gc:e. a3 applicable ) W T 1““%:%“% 5 coating, other.
8 As above &
B 311 Ve .
34 | : / -
34,35
4.61 Near wvertical joinc
[ QUARTZITE, brown, fine to medium ‘“fjlled with black ]
35 L grained, silicified, mlcaceocus axlde N
5 N .mactrix, clay and oxide filled * J
: bedding and joint planes. Near vertical jolnt ]
16 [ 16.01} )

F HOGLE TERMINATED

T T
l

T

Job NO
Consulting Geotechnical Engineers
3 Eden Street. Crows Mest 2085  Talephome: 920 022 N X T 250

LONGWORTH & MSKENZIE PTY. LIMITED
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APPENDIX C

SAMPLE ANALYSES

5



Client: Longworth and MacKenzie Pty. Ltd.,
3 Eden Street,
CROWS NEST, N.S.W. 2065

Attention: Mr., R. Carr

] 3]

561100
813 Dowting Street, Waterloo, NS.W, 2017
Postal Address: Box 1, PO, Waterloo, 2017

Telephone: 698 6611 x . SB19.. ..

TEST REPORT

No.: 102587
Date: 5th June, 19381
Client O/No.:

Sample t 9 drilled cores ex DDH No,
Date : 25th May 1981

preparation.

XRF results in percentage:

1

Work required ¢ Full ¥X-ray fluorescence analysis and Thin section

Drilled Core 4.9-5.4 8.9-9.5 11.10—11.50 12.1-12.6 14,16-14.63

l Fe 0, 0.028 0.044 0.60
A1,0, 0.14 0.64 1.2
v Ti0, 0.23 0.073 0.061
[ Cr 0, <0.001  <0.001 <0.001
. Ca0 0.10 0.01 <0.01
[ Mg0 0.01 0.02 0.04
Na,0 <0.01 <0.01 <0.01
l K,0 0.02 0.19 0.31
L.0.I. 0.12 0.17 2.26
SiO2 (Bal.) 99.3 G8.8 95.5

0.07T 0.047
1.4 0.63

0.074 0.041
<0.001 <0.001
0.01 0.03
0.05 0.02

0.01 <0.01

0.40 - 0.18

0.26 0.45
97.7 38.5

form no. T 56A

Approved by BART CHEN
Section Leader
Spectrographics

332714



Longudrth & MacKenzie

102587

-

061107

Drilled Coré

16.12-16.62

20.17-20.61 22.17-22.67

Fe203

A1203

TiO2
Cr203
Ca0
MgO

" Na,0

2

K20

L.0.I,
SlO2 (Bal.)

Please Note:

The powder bricquetting technique XRF analysis of Quartz or Sand for Al20

.0.062
1.1
0.052

<0.001
¢.01
0.03
0.01
0.30
0.38

98.0

0,072
1.2
0.051
<0.001
0.01
0.04
0.01
0.33
0.35
97.9

0.12
1.0
0.061
£0.001
0.01
0.04
0.01
¢.30
0.20
98.2

above 1.0% is not as accurate as the fusion technique.

have been sent to you separately.

o

0.12
2.0
0.1

£0.001

0.01
0.07
0.01
0.54
0.34
96.7

3

Thin section slides

3327134



561108
_ R vy R 813 Dowiling Street, Watsrioo, NS.W, 2017
. . L IO 3 Postal Address: Box 1, P.O. Waterloo, 2017
@Eg +ACl Technical Centre Pty. Ltd. Telephone: 698 6611 x .. 379....

TEST REPORT

Client: Longworth ‘& McKenzie,
3 Eden Street,

CROWS NEST, N.S.W. 2065 No.: 102591
Date: 3rd June, 1981
Attention: Mr. R. Carr
Client O/No.:
= ) Sample : 9 Rocks
. Date :  1st June, 1981
i Work required : Full X-ray flucorescence analysis
XRF results in percentage:
' DDDH3 | 10.25-10.37 12.0-12.17 15-15.17 17.12-17.24% 19.2-19.28
' Fe,0, 0.095 0.065 0.26 0.063 0.065
A1,0, 2.4 0.67 2.2 0.97 1.2
' TiO, 0.063 0.025 0.086 _ 0.038 0.050
Cr ;05 <0.001 €0.001 0.001 <0.001 £0.001
[ Ca0 0.01 0.01 0.01 0.01 0.01
Mg0 0.11 0.03 0.10 0.04 0.22
! Na,0 0.01 0.01 0.01 0.01 0.01
K,0 0.57 0.17 0.46 0.25 . 0,24
L.0.I. 0.34 0.14 0.29 0.21 0.24
510, (Bal.) 96.4 98.8 96.5 98.4 97.9

W
(18]
o
™
0

form no. T 56A

BART CHEN
Approved by gaction Leader
Spectrographics



561109

Longworth & McKenzie 2 102591
DDH3 23.9-24.0 27.0-27.07  28.5 30.9~31.0
Fe 0, 0.28 0.064 0.51 0.26
K10, 2.8 1.5 7.4 4.9
T102 0.089 0,040 0.31 0.20
Cr203 0.001 <0.001 0.002 0.001
Ca0 0.05 0.01 0.06 0.06
MgO 0.13 0.10 1.5 2.3
Na20 0.02 0.01 0.04 0.04
K20 0.64 0.30 1.7 1.0
L.0.I. 0.40 0.21 1.37 1.34
510, (Bal.) 95.5 97.7 87.2 89.8

Please Note:

The powder bricquetting technique XRF analysis of Quartzite samples for

Al.0_ above 1% is not as accurate as the fusion technique.

273

332/9



813 Dowling Strest, Waterloo, N.SW, 2017
TN . Posta) Address: Box 1, PO, Waterloo, 2017
Telephone: 699 0055
Cables & Telegrams: "Carboy’ Sydney

332/16

11th June, 1981

Longworth and MacKenzie,
3 Eden Street,
CROWS NEST, N.S.W. 2065

Attention: Mr. R. Carr

Dear Sir,

This is to confirm our verbal report that sample of quartzite labelled
28.5 metres was examined by X-ray diffraction and petrological

microscope., The following minerals were noted:

Biotite -  moderate
Muscovite ~ Low

Feldspar -~ V. Low
Kaclinite - Low to V. Low

The presence of biotite would correlate with the presence of A120

KEO' Fe203, Mg0Q and T102 {also L.0.I.) as noted in the analytical

report.

3'

Yours faithfully,

(,9%( /47 e

D. MacKENZIE

_,. \_’I . 3

- pree
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OQETAILED PLANS AND .
| SECTIONS

961112

R

Consulting Engineers: 3 Eden Street, Crows Nest, 206(
MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS, AUSTRAL

LONGWORTH & ‘M"-‘KENZlE PTY. LIMITE
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* APPROXIMATE R.L.

STRONG SANDSTONE.

" NOTE:

DRAWING N©°1.

O  PERCUSSION BORE HOLE LOCATION IN F’LAN.

® PROFILE LOG LOCATION IN PLAN.

PERCUSSION & PROFILE LOG LOCATION ON SECTION.
[_] SAND, SANDSTONE (VERY WEAK TO WEAK)

i QUARTZITE/ SILICIFIED SANDSTONE.

Br. BROWN CUTTINGS AND/ OR DUST.

1. THIS DRAWING IS TO BE READ IN
CONJUNCTION WITH PHOTO MOSAIC

2. THE RELATIVE POSITION OF BOREHOLES
AND COSTEANS WAS FIXED BY TAPE,
COMPASS AND INCLINOMETER

3 THIS DRAWING IS TO BE READ IN
CONJUNCTION WITH REPORT  STAGE 2
'GEOLOGICAL INVESTIGATION OF EL 43/70"
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