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Abstract

A Precambrian quartzite deposit has been previously investigated

as a potential feedstock for silicon manufacture. The area was rejected

on the grounds of i nsuffi ci ent reserves. Further i nvesti gati on has

indicated that the Dip Range contains a significant reserve of silica

sand suitable for glass manufacture and of quartzite suitable for

ferrosilicon. 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

Di pRange 1i es about 6 km. south of Montumana on the Bass Hi ghway

and some 20 km. from Pt. Latta. It is reached by a steep access

four-wheel drf ve track but a better grade road has now been constructed

along the valley of Hogarth Creek.

Geology

An Upper Proterozoic sedimentary sequence referred to as the

Rocky Cape Group occupies the area. (Gee 1971 1

The stratigraphy is summarised thus:

Thickness

Jacob Quartzite

Irby Si ltstone

Detention Sub Group

Cave Quartzite

Port Slate

Bl uff Quartzite

Cowrie Siltstone 2440+

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

are indicated on Fig.2 (the thickness is 1000m. as measured in Fig.3l.
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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"10 quartz grains with a quartz cement.

Some accessory minerals are also present including haematite.

In some road cuttings up to 10"10 feldspar or 4% mica was observed

(Sisters Hills area, to the north of the E.L.l.

The influence of rock type on slope development is clearly evident

in Di p Range where resi stant cap rock (si lcrete 1 has created a seri es

of Hogsbacks, of which the main "quartzite" ridge is a prime example.

Recognition of this landform is 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 i nvesti gate Maynes Creek Prospect. Thi s 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. 43 170 (north 1. B. H. P. carri ed

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 din 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 joint 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
Terminatlon

Too hard

Rods jamming
Target depth

Cream to brown sand and some
si ltstone

0-5 white quartzite, remainder
white and yellow sand

White sand
White sandstone/quartzite
0-2.5 White sandstone
2.5-7.5 White sand
7.5-12 Brown quartzite

15
15
12

15

15

16
17
18

15

194

3

1 1 12 White sand
2 15 White sand
3 9 White sand with some chips at

surface Rods jamming
4 15 White sand Target depth

----z~----,;5-----;-1 r-5----i'W"'hTiict e;;---;s:-:a"'n:;;d-,--;m='l'"'x;-;:e"'dr.::w""'lt"'h;;-;s:"":;a:;:;n":td";:'st'ho;:;n:;";e;--";":;'--""::":"-="::r:.=
chips below 12 . Target depth

6 7 White sahd (very rapld drilling) Too soft
7 15 Target depth
8 15
9 15

10 15
11 15

20 15

5

6

21

22

23
24

25
26
27
12

13

14

14.25

15

12
15

9
12
6

15

12

15

White sand

White and brown sand and
sandstone/siltstone

White sand, light brown sand
from 3-6m.

White and brown quartzite

Bit collapsed

Target depth
Too hard
Target depth

Rods jammed

Bit br~king

Target depth

Too wet
Target depth

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

to determi ne the depth of weatheri ng. Thei r concl usi ons were that
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the method di d not produce consi stent results but it di d 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 Dri11ho1e Logs: Samples

1. ° - 10.5 sand and sandstone (60% recovery)
10.5 - 11.7 brown/black sandstone
11.7 - 30.2 light brown highly silicified quartzite
30.2 - 36.1 iron-stained silicified silty sandstone

1, 2
3
4 - 9

2. ° - 6.7 fine white sandstone
6.7 - 17.7 thinly bedded brown and green sha1ey

micaceous sandstone

3. ° - 6.5

6.5 - 27.6

27.6 - 31

Fine to medium white variably silicified
sandstone - 85% friable

Glassy thinly bedded extremely strong
quartzite with micaceous material on
bedding planes.

Grading down into interbedded quartzite
and siliceous mica schist.

1,2,3,4,5,6,7

8,9

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

of mi ca schi st.
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. 8e low the 1eached zone, the rocks are thi n1y bedded and decrease

in purity with increasing depth, as 111ustrated in plots of A1 203 and S102

against depth.

As a result of thi s work, L. & M. reported to Kai ser A1umi ni urn

that "no further exploration effort is recommended on the agreement

area for silica of the specified physical and chemical qua1ity.-
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The purpose of the exp1orati on by Kai ser A1umi ni urn

was to search for a 1ump sil i ca resource for the producti on of ferro-

silicon 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 res i 1i ci fi ed 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 exami nati on along two ri dges. Most of thi s

work was concentrated on the band of quartzite which extends from

the Hogarths Creek cliffs to a similar outcrop 13DOm. to the northeast.

It is 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 potential 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 1.5.2

by Monier Ltd. Depths were: 12m, 9m, 9m in sand. 5amp1es were

taken at 3m. i nterva1s and the company states that the materi ali s

suitable as an export qual ity gl ass sand. The mean Fe
2
0

3
content

of "as mined" material was stated to be 167 ppm (.0167"10) 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 quartzite which were exposed in the gully of Hogarths

Creek. These cliffs 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 a1 so crops out as c1 iffs at the northern end of the

main ridge and the resource could probably be of the order of one

mi 11i on tonnes.

Current Exploration: During 1989-90 traverses were run through

(J) freeho 1d 1and in the northern porti on of the E. L. to exami ne a

large silicate exposure and (2) ridges in the southeastern portion

to search for a quartzite and sand resource on the line of continuation

of the quartzite ri dge. Co 11 uvi a1 sand samples were co11 ected from

both these areas (samples Band C respectively).

Fi ve pi ts 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. All pits bottomed in schist

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

sand on 1y occurred at the base of the outcrop and was not an economi c

resource.

Six excavator pits were dug in the lease area along the ridge

crest to test the practicability of this method of mining. The mean

soil thickness was .5m and sand thickness 0.5 - l.Om. All pits bottomed

in sandstone which was too hard for the machine to penetrate.

A sand sample was collected from a percussion hole drilled at

15.1 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 distribution of the sand

c) 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. Drill i ng and samp1i ng along the south si de of the Hogarths Creek

access road to establish the full extent of the quartzite bed <discontinu­

ous exposure of quartzite was observed over25Dm. 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 is required

to ascertain the vertical and lateral extent of the resi licification,

the size of which was not fully appreciated until the new access road

was bui It. The known depth of thi s resource is twi ce that of other

Dip Range "quartzites", which suggests a greater degree of access

for percolating ground water, perhaps by faulting along the line of

Hogarths Creek. Diamond drilling angled at -4D'<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
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along its south-eastern extention (figure 7). The resource withi n

the mineral lease will be fully developed for mining provided the

metallurgical testing proves satisfactory.

Sources of Information

The regional geology is 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 a1 whi ch are part of the Tasmani an Geo1ogi ca1

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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RE: REPORT ON STAGE 3 - PRELIMINARY DRILLING PROGRAMME

Dear Sir,

Please find attached our report on the above.

56J019

Please address all mail to P,O. Box 785 North Sydney 2060
Offices at Brisbane Bathurst Lithgow Singleton Wollongong

Attention: Mr. C. W. ;Blandy

The General Manager,
Finance and Planning,
Kaiser Aluminum & Chemical Corp. (Aust.) Ltd.,
7th Floor, A.M.P. Centre,
50 Bridge Street,
SYDNEY NSW 2000

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

LONOWORTH & McKENZIE PTV. LIMITED ~
CONSULTING ENGINEERS '
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In summary the exploration programme has shown the prospects
drilled (and the Detention Sub-group 'generally) to have a
physically unsuitable weathered zone of variable strength
sandstone overlying a limited thicknesses of chemically unsuitable
but extremely strong quartzite which in turn overlie beds of
inferior rock types such as phyllite and quartz schist.

No further exploration work for silica sources is proposed within
E.L. 43/70 •

We trust this report 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

A2a
Dr. L. de. AMBROSIS
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8
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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 limonitic

sandstone units.

I
I

-
I
I
I
I

1.0 SUMMARY

Stage's 1 and Z have previously been reported. This repor t

I
I
I
I
I

•

•

The qua rtzi te beds wi thin the pros pee ts 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 (la terally and vertically) units of relatively

pure (Al Z03 < 1%) sandstone. The sub-weathered zone quartzite

appears in drill core as a light brown to blue grey, glassy,

extremely strong quartzite which frequently is thinly bedded.

These bedding planes are prone to contain a variable thickness of

micaceous ma terial and the quartzi te 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
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2.0 INTRODUCTION

This report provides the details of the Stage 3 Preliminary

Drilling Programme on silica deposits wi thin 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 (MBA) 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 various

official publications.

A number of quartzi te prospects had been identified during

preliminary investigations of this area by personnel associa ted

wi th MBA. 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 (MBA) in Janauary 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 reconnaissance mapping survey

to identify other promising prospects in addition to those already

identified by MBA; while the prime prospect (Dip Range No.1 area)

was investiga ted in detail 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 conclusions contained within the Stage 2 report may be

summa rized as follows:-

1) Although the surface chemical characteristics of the

quartzites are promising from the surface and limited

subsurface exploration it had not been possible to establish

the likely s tra tigraphic varia tions in chemical and physical

properties.

2) On the basis of surface and near sub-surface exploration

Quartzite Peak and Dip Range No. 1 North were identified as

the prime si tes 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 drilling programme was mobilized to drill cored holes at

Dip Range No. 1 North and Quartzite Peak (locally known as

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

1) Define physical and chemical variations with depth in the

quartzite/sandstone.

2) Provide a basis for realistic estimates of reserves.
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which are the targets of the exploration programme.

3.0 GEOLOGIC SETTING

3.1 General Geology

2400 -I1n

1130 m

760 m

Not relevant

1400 m

These contain the quartzite and sandstone units

Jacob Quartzite

Irby Sil ts tone

Detention Sub-group

Cave Quartzite )

Port Slate )

Bluff Quartzite )

Cowrie Siltstone

sediments.

KEITH METAMORPHICS

ROCKY CAPE GROUP

5610 2~'

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

rela tively undeformed Precambrian clayey, silty and sandy

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

geological map summarises the Proterozoic sequence as

follows:

The eastern half of the Agreement Area has been mapped on a

scale of 1:63,360. This mapping is published in the Table

Cape and Burnie go logical maps, both of which are covered in

reports by R.D. Gee (1971 and 1977).

Initial prospecting established that the rocks of interest

are the Jacob Quartzite and the quartzite beds within the

Detention Sub-group.

I
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~
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Geology Of The Agreement Area

The geologic setting shown in Figure No. 1 is a combination

of the fac tual informa tion recorded during the Stage 2 field

reconnaissance survey, data from Geological Survey Mapping

and the interpreted regional geology based on the above

information.

The rock 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 Tertiary basalt, Quarternary sediments and

isolated deposits of silcrete (ref. Figure 1).

The units of interest wi thin the Area are the sandy beds nf

the Detention Sub-group and the Jacob Quartzite. ~egiooally

the strike of these beds is fairly constant at NE - SW. The

Jacob Quartzi te 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 diagonally across

the central portion of the Agreement Area.

Gee (1971, p.10) 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 occur irregularly. Most of Gee's

observations were probably made along the coast but from the

current explora tion it appears that his general 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 frequent

intervals to give a hummocky appearance.
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The ridges show sca ttered '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. After the

Stage Z investigation it was considered 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 quartzite. However, the drilling undertaken

during this stage of the exploration programme showed these

surface and near surface variations in physical state to be

an effect of wea thering resulting in surface leaching of

silica and a somewhat irratic secondary silicification of the

scattered ridge surface outcrops and valley bluffs reported

in the Stage Z report. The nature of the quartzite below

this weathered zone is described in Section 5.

The Jacob Quartzi te has been eroded to form a less rugged

form with bedding strike outcrop control not being as

distinct as with the Detention Sub-group. In the Maynes

Creek Deposit this increased susceptibility to erosion in the

Jacob Quartzi te 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

wi thin the Agreement Area. ,The general strike of the beds

within the E. L. is NE to SW and the majori ty of the dips

measured are to the NW at angles generally between 45 0 and

70 0
• Some restric ted areas of SW dips have been recorded,

but owing to the limited number of outcrops the true

significance of these anomalous dips has not been determined.

Wi th 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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Quartzite Peak forms part of a high ridge line which lies

south of Dip Range No. but runs parallel to it. A

prominent quartzite bed is 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 observed 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 maximUlll probable width of 30

Due to the exposed na ture of Quartzite Peak no

Dip Range No. 1 North lies at the northern end of the Dip

Range No.1 prospect (Ref. Figue No.1). This prospect was

seen as the most promising location after the Stage 2

costeaning had located near surface high quality, but

physically variable sandstone and quartzite in 1S4 close to a

massive quartzite bluff on the adjacent valley side.

metres.

costeaning was carried on this bed during the Stage 2

inves tiga tion however, the resis tent na ture of this bed to

wea thering indica ted 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 on Quartzite Peak. Environmentally,

Quartzi te Peak is extremely prominent, being visible from

tens of kilometres in either direction along the Bass

Highway.
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NATURE OF THE INVESTIGATION

4.1 Field Activities

4.1. 1 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 informa tion on the

subsurface conditions to assist in the siting of drill

holes and secondly to provide a basis for the la teral

extrapolation of units identified by drilling.

Environmentally, 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 was carried out on

hole completion.

The field activities were 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

s ta te of the surface cover and rock ... s known to vary

widely. Hammer seismograph traverses were undertaken

to attempt to quantify this variation.

The subsurface variations observed during costeaning

(see Stage 2 report) indicated that velocity

inversions could be expected and in association with

the la teral varia tions in silicification would make

interpretation of results difficult.

Some IS seismic traverses were caried out using a

Nimbus seismograph. Ten traverses were run at Dip

Range No. I North, 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 wi th the

total meterage being 490 metres.

The field recorded da ta was computer analysed by the

Hawkins method. Where the field data indicated that

the subsurface profile differed from the modelled

layered case (traverses 3,4,and 6) quantitive analysis

was not performed, however field data is presented to

allow qualitative interpretaton. To faciliate the

identification of subsurface quartzite layers the

seismic velocity of the surface silicified quartzite

was also measured.

The field recorded seismic da ta and the resul ts of

computer analysis are contained within Appendix A.
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4.1.3 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 hy a 07 Dozer. This type of

drill rig is limited to the drilling of vertical

holes. Ini tially the core size drilled was NQ

(47.6mm), however in DOH No. I the standard NQ diamond

bit effectively refused to drill (with the rig fully

anchored down) in extremely strong quartzi te at a

depth of 13.3 metres. Subsequently a thin walled core

barrel with impregnated diamond bits was used in the

remainder of DOH No. 1 and 2,3 and 4. The core

diameter produced by the thin wall system was 3S.6 mm.

The use of the thin walled tube and impregnated bit

gave drilling rates between Sm/day for the extremely

hard quartzite and 13m/day for the interbedded

siliceous shists and quartzites.

DOH No. 1 (at Dip Range No. I North) was located to

intersect quartzite at depth, to correlate with

massive quartzites bluff in the adjacent river valleys

sides and surface results from IS4 (Stage 2

investigation) •

DOH No. 2 (on top of. Quartzite Peak) was located at

the southern edge of the visible outcrop of the

Shakespeare Quartzite Bed.

DOH 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, 1l.l, 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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5.0 SUMMARY OF FIELD RESULTS AND INTERSECTED STRATIGRAPHY
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5.1 Hammer Seismograph

From measurements on the silicified surface quartzite the

target, subsurface quartzite velocity was expected to vary

bet~een 250Om/sec to 3500 m/sec.

It ~as 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

wi thin the ~ea the red zone resul ted in some traverses being

quantitively un-interpretable based on the conventional

layered model. The poor fit of some points on the line of

best fit in a number of traverses may also be partly

attributable to irregular silicified surfaces.

Correlations between D.D.H. No. I (see section 5.2) and the

traverses at Dip Range No. I indicate that the depth of the

first layer picked up by the seismograph did not necessarily

correlate to the full depth of the primary weathering.

Addi tionaly 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 ~eathered zone could not be

interpreted from the seismograph the traverses did sho~ the

weathering to be wide spread •
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sandstone contained numerous joint and fracture planes which

5.2 Diamond Drilling

561038

strong.

Petrological

moderately

This medium grained

Of this 10.56 metres

toextremely weakfrom

slightly above the wa ter table.

(which typifies surface e:><posures).

strength

examinations showed the individual interlocking quartz grain

boundaries to be etched with a limonitic stain.

are infilled wi th black oxide deposits.

Diamond drill hole No.1 at Dip Range No. 1. intersected some

10.56 metres of the white variably silicified sandstone

Prior to undertaking the drilling programme, on the basis of

the Stage 2 work, the Detention Sub-group quartzite was

regarded as a variably silicified sandstone unit.

Collectively these represented some 65% of this 10.56

metres. Immediately below this weathered and leached zone a

brown black stained Silicified sandstone unit occurs

Traverses No. II and 12 at Stage 2 Investigation Sites No. I

and 5 again reinforced the existence of quite deep poorly

cemented sandstones (weathered zone) in sOme locations as

previously reported in the Stage 2 report.

Hammer seismograph 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.

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

loss (sand) and 2.465 was classified as having a tactile

•
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Beneath the sandstone a light brown to grey, glassy, highly

silicified thinly bedded, very strong quartzite extends from

1l.7 metres to 30.2 metres. 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 is

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 subsurface 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.l) it ,""s

expec ted tha t this bed may have been wider than surface

outcrop 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 No.3, which intersected the Shakespeare

Quartzite Bed, consisted of some 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

appraised at less than moderately strong.
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Belo", the "'ea thered quartzite layer a light 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 bedding planes. The

true thickness of this quartzi te bed would be approxima tely

15 metres. However, if 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 overlying 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 36.01 metres where the quartzite

had deteriorated to a brown silicified sandstone with a

micaceous matrix.

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

DDH No's 2 & 4 ",ere visably substandard and not sampled.

DDH Nos 1 to 4 selectively penetrated most of the major

quartzite 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 Irby Silstone (Ref. Figue

No.2) •

On the basis of these diamond drill holes the following

general observations may be made:-
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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 little or no cement to a highly

silicified glassy quartzite.

leached zone is largely a

and much of this bedding

surface outcrps through

presumably secondary

The quartzite below the

thinly bedded sequence

structure is lost in

weathering effects and

silici fica tion.

The depth of this primary wea thering zone varies 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

repor t) •

2)

I
1
I
I
I
I
I
1
I,

3) At the sites drilled, quartzite below the leached zone

shows a general tendency to decrease in puri ty with

depth. The frequency of micaceous ma terial occuring

in bedding planes increases with depth as does the

number of thin micaceous beds.

1
1
I
i
"lP_
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6.0 SUMMARY OF ANALYTICAL RESULTS

Figur e No. 5 gives a similar plot for the analytical resul ts from

561042

The general trend again shows an increasing alumina

The high iron content correlates with the limonitic

DDH No.3.

The re"sults of full x-ray fluorescence on samples from DDH No. 1

and DDH No. 3 are contained within Appendix C and the relevant

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

are high.

The cross ha tching and shading represent the interpreted expected

range of results, while the general trends with depth are shown in

heavy dashed lines.

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 ~re also plotted.

Within the black to brown silicified sandstone which lies just

above the water table at l1.7m both the alumina and iron content

content with depth both in the visually 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

Figure No.4 shows increasing alumina with depth. Within the upper

leached zone the alumina content increases from an approximate

average of 0.5% to approximately 1% at ten metres. Again in the

lower highly silicified light brown to blue grey quartzite the

alumina content increases with depth.

staining observed around grain boundaries during the petrographic

analysis and the black to brown joint infil! material recorded on

. the drill hole log.
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content of the rock below 27.6 metres and this correlates well with

the presence of biotite mica in the schist (X-ray diffraction

result). 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 a t Quartzite Peak.

Figure No.6 gives gives a plot of alumina and potash for DDH NO. 1

and 3. There exis ts a continuous correIa tion between the two in

the ratio by mass of approximately 5:1 Al 20 3 : KZO respectively.

Thus the mineralogical assemblage causing the contamination of the

silica may be expected to be generally of the same type, but

increasing in quantity with depth. Based on visual, petrographic

and limited X-ray diffraction results, this assemblage appears to

be made up of muscovite, kaolinite and SOme feldspars 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 wi th 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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7.0 DISCUSSION AND CONCLUSIONS

561047

deleterious siliceous fine grained sediments. Surface outcrops of

these sediments are generally obscured by sandy slope wash from the

Detention Sub-group and the Jacob Quartzite

Area (based on the results of this mul ti

are interbedded l'ith schists and other

This surface cover, in conjunc tion with the

The bedding planes and to a lesser extent the rock matrix

quartzite units.

unit.

The quartzite of the

wi thin the Agreement

staged programme)

Based on the Stage 2 mapping and costeaning work this variable

surface weathering is a widespread feature of the quartzites of the

Detention Sub-group and the Jacob Quartzite. As described in the

Stage 2 report 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.

The results of tactile appraisal and chemical analysis of the near

surface quartzite sandstones indicate the near subsurface profile

(to a depth in excess of 15 metres in some areas) to be a weathered

derivative of deeper quartzite units.

Below this leached zone the quartzite proper appears as a light

brown to grey glassy, extremely strong, largely thinly bedded

quartzite outcrops, gives the quartzite the false appearance of

being present in massive units.

contain variable quantities of micaceous material. The frequency

of the occurrence of the fine micaceous bedding planes within the

While generally the quali ty 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 at 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) •
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quartzite appears to increase with depth. The chemical analyses

are consistent with this observation. The impurities in the

quartzite tend to grade from the lighter coloured micas (muscovite)

and kaolinite to the darker biotite micas with depth as the

quartzite grades into schists.

Chemically, figures 4, 5 and 6 show that only a small percentage of

quartzi te won from this lower zone would be good quality « 1%

Al203) material.

Finally, in addition to the poor chemical quality of the quartzite

beds drilled by DDH No.1, 3 and 4 the general thin wid th 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 sho;m by

drilling in the Dip Range area to be unsuitable, and based upon the

Stage 2 reconnaisance survey there exists no reason to believe that

condi tions elsewhere within the Agreement Area would be

different. The surface outcrop of Jacob Quartzite at Maynes Creek

was tested by B.H.? and failed on physical specifications (Stage 2

report) and the reconnaissance mapping showed the central portion

of the Maynes Creek deposite to be interbedded with weathered

phyllitic schist beds.

Based on the foregoing it is not considered that the quartzite

uni ts within the Agreement Area contain a sufficient mineable

tonnage of quartzite of the chemical and physical quality required.
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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

quali ty nomina ted by Kaiser Aluminum
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THIC~;NESS (n,)

6.13

-. ~..',0 • ..J

10000

40

4444

1
2

VELOCITY
(misec-)
1 368.49
2 6153.42

STATION

"'7', '-,
....... .:... . .:..

370

42

41

367

THE RECIPROCAL TIMES FOR EACH REFRACTOR

FIGURE NQ

3 7.11
YOUR INPUT DATA IS AS FOLLOWS

NO OF LAYERS= 2
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES ARE:

FIRST LAYER

LAYER

TRAVERSE NO 7

Consulting Geotechnical Engineers [!illffi Job NO
I,.3 Ed.., SHeet. Crow", H••' 2065 T-----.: 929 0122 I

LONGVIIORTH & MCKENZIE ':;V~'L1MITEO PX T 25-0-····

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,



I
I
j

I
I
r
I
j

I
I
I
I
I
I
I
I
I
I
I
I
•

- --_._-_._-_. - ._-

TRAVERSE N°B FROM If TO J
;<EF F,' .-- 3lor

DISTANCE 0 5 10 1::'- ~OI;?S- 30 I
33211F)ILdLu

,
FORWARD - 1/;--7 d95 - I
REVERSE 1J.<2./ fI/) #I·t 37-5 J9.J1 /'-1-- - I

561062

GO

50

40

TIME
(millisec) 30

.
, .

20

10

0
0 Itl I ~o 30

r

DISTANC;E (metres)
S11 ST2. Sfl!.

,
.jH 'R,R"/!.;>.5 £

No 7 CROSSES

OPERATOR f<..T c. SEISMIC TRAVERSE
JCS ,...

REFRACTION PxT,250
MACHINE I"IHI3VS.

[!illDATE·



Consulting Geotechnical Engineers ~ Job NO
3·Ed9n 5tr••t. CrO..,3 ,..••1 2065 TeMohone: 92'9 0122 )lit
LONOVIIORTH & MCKENZIE P"TY. LIMITED =- PX T 2S--O-

43

THE AFPARENT REVERSE VELOCITIES ARE:

NQ--FIGURE

32.75

44.75

5.21

FORWARD VEL. REVERSE VEL.
(APPARENT) (APPARENT)

339.00 333.00
1652.00 2917.00

NORMAL
THI CKNESS (IT,)

4.51

1652

2917

35.6

38

1
2

VELOCITY
(c,/sec)
1 335.97
2 2109.38

STATION

339

333

43

mAVERSE NO 8

L r, YEi'_

FIRST LAYER

3 5.87
YOUR INPUT DATA IS AS FOLLOWS

NO OF LAYERS= 2
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES ARE:

ARRIVAL TIMES,EACH STATION, FIRST FORWARD RUN ARE:

I~EVERSE TIMES,FIRST REFRACTOR,LEFT TO RIGHT,ARE:

.- THE RECIPROCAL TIMES FOR EACH REFRACTOR ARE:

I
I
I
I
I

•
I
I
I
I
I
I
I
I
I
I
I
I
I;

I
•



~----------~-_._---------------_.-----'

sr.a

r

!So

TO ,r

I
/?EF Flff'- 3

;(0

01 STANCE (metres J

:iTl.

10

REFRACTION SEISMIC TRAVERSE

5TI

20

10

50

o

40

TRAVERSE N° 9

TIME
(mi Ilisec) 30

OPERATOR 1-,:[. c..

MACHINE· tJli'18/J>

DATE

DISTANCE 0 j 10 1.5 "<0 !.25 J-7-S:<O

REVERSE 32 CJ5'e, ;)./·5 ~O /:5 11/·3 b·t -

•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I
I
I.



ARRIVAL TIMES, EACH STATION,FIRST FORWARD RUN ARE:

FIGURE NQ

REVERSE TIMES,FIRST REFR(,CTOR,LEFT TO RIGHT,ARE:

PXT 250"
Job NC?

56iOG5

Rn'ERSE VEL.
(APPARENT>

379.00
1250.00

7

FORWARD VEL.
(APPARENT)

380.00
6667.00

1250

19

6667

VELOCITY
(ni/sec)
1 379.50
2 2105.28

31

379

380

30.05

LAYEr,

FIr,ST LAYER
STATION NORMAL

THICKNESS(m)
1 4.73
2 2.93
3 0.97

YOUR INPUT DATA IS AS FOLLOWS
NO OF LAYERS= 2
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES ARE:

THE RECIPROCAL TIMES FOR EACH REFRACTOR ARE:

THE APPARENT REVERSE VELOCITIES ARE:

Consulting Geotechnical Engineers ~
3 ECS- S"•••. e,o... _. 2085 T........ '.: lI29 012:

LDNOWORTH & MCKENZIB PTY. LIMITED =

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
•



r--.-----.-------------- -- ---------.---------------------

f'£,c ~/~ 3

GISTANCE a 5 /0 lIS- ;WI~5 30 -r I :
i

;181 I ,
iFORWARD - /38 - .:i3 - 37 I

REVERSE 37 - 31-1 - a. 9 I /~--;. - i I I
561066

REFRACTION SEISMIC TRAVERSE
JOB ,...
PxTF.50

//

sra

If

3b

TO

; ..

;2..0

, '

, I ,

FROM

.1 '

01 STANCE (m..lr ..s)

STZ

/0

~o

o

:sT I

20

50

TRAVERSE N° 10

TIME
(m,I:,sec) 30

OPERATOR I? I. r:..
MACHINE tJlHecJ;'

DATE

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

I
I
I
I
I
I
I.
I~

I
I:
I.
•



ARRIVAL TIMES,EACH STATION, FIRST FORWARD RUN ARE:

.- 6 .. 1', C ,.,
~ .. .i.. \' \) S

FIGURE N-Q

PXT 2S a
Job Nt?

28

REVERSE VEL.
(APPARENT)

345.00
3333.00

37

FORWARD VEL.
(AF'PARENT)

367.00
3083.00

3083

32,5

3333

VELOCITY
(ro,/sec)
1 355.66
2 3203.13

27.5

345

367

37

REVERSE TIMES,FIRST REFRACTOR, LEFT TO RIGHT,ARE:

37

.-

THE APPARENT REVERSE VELOCITIES ARE:

STATION NORMAL
THICKNESS(m)

1 4.92
2 4.97
3 5.01

YOUR INPUT DATA IS AS FOLLOWS
NO OF LAYERS= 2
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES ARE:

THE RECIPROCAL TIMES FOR EACH REFRACTOR ARE:

FH(ST LAYER

TRA\,iERSE NO 10

L,WER

Consulting Geotechnical Engineers ~
3 Eden Slr••I. Crows N••t 20&5 Telephone: 929 0122

LONGWORTH & MCKENZIE PTV. LIMITEO =-

I
.~

I
I
I
I
I
I
I
I
I.
I
I
I
I
I
I
I~

I~

I
I.
I



-go--·--------- ---.- -- -~------ ~----~ - --_.-

30

561068

--1- --------.--

j

FROM ;I TO 0

J{Er FIc;:.,2.

- 8/

3S +0

1.3' 9 -

.-

;l.0

DISTANCE (metres)

sTL

20130
. ,~/

.---, /0

REFRACTION SEISMIC TRAVERSE

10

5 /0 /5

13·;? 12J'~ -

20

o

10

sTl

'"

a

50.

40

---70 ~-

TIME
( mill isec) 30

TRAVERSE N° 11

OPERATORR;:C

MACHINE 'NIJ'(&J~

DATE·

DISTANCE 0
FORWARD _

REVERSE ttl

II

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I~

I
I
I

•



8.1.

THE APPARENT REVERSE VELOCITIES ARE:

REVERSE VEL.
(APPARENT)

405.41
2000. 00 ~~M"'Y ~f\rl~~

81

58

FORWARD VEL.
(APPARENT)

395.00
2000.00

2000

2000

69.5

VELOCITY
(m/sec)
1 400.14
2 2000.00

395

58

81

rRAVERSE NO 11

LAYER

FIGURE NQ

FIRST LAYER
STATION NORMAL

TH I CKNESS (",)
1 11 .84
2 11. 84
3 11 .84

YOUR INPUT DATA IS AS FOLLOWS
NO OF LAYERS= 2
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES ARE:

ARRIVAL TIMES,EACH STATION,FIRST FORWr-,RD RUN ARE:

lHE RECIPROCAL TIMES FOR EACH REFRACTOR ARE:

REVERSE TIMES.FIRST REFRACTOR,LEFT TO RIGHT,ARE:

Consulting Geotechnical Engineer. ~ Job NO
3 Eden Str••I, Crows H..I 20&5 TeIIiOto..: 920 0122 PX T 25 0
L.ONGV\IORTH & MCKENZIB PTY. L.IMITEC =

I
I
I
I
I
I
I
I
I
I
I
I
I:
II

I
l
I
l
l
l
•



I
j

'",
I
I
I
t
1
t·
I..
I
I
1
1
I.
I.
I.
I

I.

I-
I

TRAVERSE No12 FROM /::J TO Q

I<EF r/? //0 2.
DISTANCE 0 5 /0 /"i ~OI;:513D I
FORWARD - Il'8 ?6BI4-S'1 56! - 64- i
REVERSE M-" - s 6'-oJ - 3/116' - I

~)61070

-
GO~

, -1C....
".,

50.

40

TIME
(millisec) 30

20

10

• 1

0

0 I 10 ;eo 30I
I DISTANCE (m..lres)I
I

$1351 1 I
5T.e.I

f' B,H,Nol Q

OPERATOR"'.J.~ REFRACTION SEISMIC TRAVERSE
~ Ne

PXT;?S-O
MACHINE N/I'IBVS. I

~. DATE·



ARRIVAL TIMES,EACH STATICt4,FIRST FORWARD RUN ARE:

~61.071

FIGURE NQ~

;~EVE~~SE TIMES,FIRST REF"RACTOR,LEPT TO RIGHT,ARE:

PXT 250

Job Nq

RH'ERSE VEL.
(APPARENT)

323.00
1250.00 q... ;)\JMt"'-'1 \..A-Yf! ~

40.5

FORWARD VEL.
(AP'P'ARENT)

345.00
1250.00

1250

r:"'-' =
...J.:..' J

C'-I c..­
...J..:.... •...J

VELOCITY
(IT,/sec)
1 333.64
2 1250.00

323

40.:-i

69

TRAVERSE NO 12

STATION NORMAL
TH I CKNESS L,,)

1 ?01
2 6.23
3 7.01

YOUR INPUT DATA IS AS FOLLOWS
NO OF LAYERS= 2
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES ARE:

69

LAYER

l~~E APF'ARENT REVERSE VELOCITIES ARE:

IHE RECIPROCAL TIMES FCR EACH REFRACTOR ARE:

:' I RST L>1YER

Consulting Geotechnical Engineers ~
3 Ed." Street. CIOWS ,... ...1 2065 Telephone: 929 0122 :

~!.I !.I \\
LOND\NORTH & MCKENZIE PTY, LIMITEO ~f\'--.Jf\'--.:i

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I~

I
I
I;
I
I-
I



r----'--.-'----------'- .------- '-------------,-

+'

i

s

561072

51.3

S

30

f!. TO

;=/(i Z

I

I

I
PEr

FROM

10 ;:0

DISTANCE (m~tr~s)

sT,i?

REFRACTION SEISMIC TRAVERSE

o

5T,/

50

20

o

40

TRAVERSE N° 13

TIME
(millisecl 30'

DATE

OPERA TOR R.1. Co

MACrlINE/lII'/t3 VJ,

DISTANCE 0 5 /0 /:,-,..2.0 I.;(~ I .30

FORWARD - /4:5 ~8 - 33).36'/367

I
I
I
I
t
I"
I
I
I
I'
I
I
I
I
I
I.
I
I
1­
l
•



5610'73

FIGURE NQ

1666

PXT 250
Job N9

RE~)ERSE \.rIEL.
(AP'PAF,ENT)

345.00
1666.00

36.5

FORWARD VEL.
(APPARENT)

300.00
2210.00

2210

31

32

VELOCITY
(.,/see)
1 320.93
2 1S99.S2

300

25

41

TR,WERSE NO 13

LAYER

STATION NORMAL
THICKNESS ,:.,)

1 4 • .;0
2 3.91
3 3.26

YOUR INPUT DATA IS AS FOLLOWS
NO OF lAYERS= 2
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES ARE:

f'[F,ST LAYER

THE APPARENT REVERSE VELOCITIES ARE:

THE RECIPROCAL TIMES FOR EACH REFRACTOR ARE:

REVERSE TIMES,FIRST REFRACTOR,L~PT TO RIGHT,~RE:

Consulting Geotechnical Engineer. [[]ill
3 Ed." SH••t. C,ow., H.-I 2065 Tetephone: 929 0122 -

I
LCNG\NCRTH & MCKENZIE PTY. LIMITEC -==-

I
I
I
I
I
I
I
I
I
I,
I
I
I
I
1
I
I
I
I.
I.
•



Jce PlI-

PXTi?S'O

" -_._--

FRO~1 X TO T

/'/=.F F/5'- 2., )

I i
I I !

(metres)

ST2.

DISTANCE

/0

REFRACTION SEISMIC TRAVERSE

R

o

STI

o

50

TRAVERSE w 14

40 ,

H-1E t- ..-
( mill,sec)

30

, ,
,

20

•
10

DATE

OPERATOR 1(:J,e.

MACHINE NIf'f!3tJS

I ,...-------------------- ------
I

l----r--r--,-/-o~-/------.,,'I'-"-O-'-'-"'S"1-3-0-.-,---,---:'-j-:-'

I~ ~~:::~~ ~ /:S /9'5:0, ~~ ::a-S35·/

Ie" I-:R~E:..:.VER~5=-E...L::::.3.=:8-L::3~3:..l.::3~3...L-=c~:::.2...JlJ~!.:.'1'3L~.c1/;:'~B~_L--'--_..L----I._---L--,-L.-----'-_...l.----1_-'-----t

56:t074

I
t'
I
I
I
I
I
I
I
I
I
I,
I~

I
I'
l
•



FIGURE NQ

561075

TfiAVERSE NO 14

L.I~YER

I:· r RST L,WER

VELOCITY
(n,/sec)
1 371.62
2 1666.67

FORWARD VEL.
(AF'F'ARENT)

400.00
1428.57

REVERSE VEL.
(APPARENT)

347.00
2000.00

ARRIVAL TIMES,EACH STATION, FIRST FORWARD RUt: ARE:

THE APPARENT REVERSE VELOCITIES ARE:

THE RECIPROCAL TIMES FOR EACH REFRACTOR ARE:

REVERSE TIMES.FI~ST REFRACTOR,LEFT TO RIGHTiARE:

PX T 250
Job NQ

31.5

23

1428.57

2000

30

..,.
~l10.5

400

347

37.5

STATION NORMAL
THICKNESSirr,)

1 2.48
2 3.05
3 3.72

YOUR INPUT DATA IS AS FOLLOWS
NO OF LAYERS= :
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES ARE:

Consulting Geotechnical Engineers [}ill
3 Ed.., 51,..1, Crow. H..I 2065 T-.on" 929 0122 j
LONG\NORTH & MCKENZIE PTY. LIMITEO =-

•
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I
I
I
I
I
I
I
I
I

1­
l



j/

56107G

4-D

TO

30

FRO!,1

-_._- --------_. ---------- ----------_..--- -

2.D

DISTANCE (m..I'''')
,<;rz

REFRACTION SEISMJC TRAVERSE

10u

~TI

U

!"f .~

o 15 I/o I/5~O'.,2S"130 35137~TlfO: i-TI [I
! I I' i t·~~-i-,-----'I'-----+---I---+---.;.~

-!/I,.-3.;<+-13+ 31-- 32:. ",35; I I

, t-,,
20

,
-,
'-

- •

1J

o

50

40

TIME
(rr!~~lsec) 30

OPERATOR Ii.,fc

GISTANCE

REVERSE

FORWARD

CATE•

le­
I
I
I
1
I
1
1
1
I,
1
1
I
I
I
I,
I
11
I



ARRIVAL TIMES.EACH STATION.FIRST FORWARD RUrj ARE:

FIGURE N9,

REVERSE TIMES.FIRST REFRACTOR. LEFT TO RIGHT.ARE:

PX T 250
Job N9

REVER::>:: ~1El..•
(AP'PARENT)

370.00
1361.00

35

FORWARD VEL.
(APPARENT)

416.00
21000.00

1361

34

21000

24

VELOCITY
(rTl/sec)
1 391.65
2 2556.33

370

416

38

TRAVERSE NO 15

F"IRST LAYER

/

.37

STATION NORMAL
THICK.NESS(n,)

1 6.64
'2 4.16
3 1.49

YOUR INPUT DATA IS AS FOLLOWS
NO OF LAYERS= 2
NO OF STATIONS ANALYSED= 3
THE APPARENT FORWARD VELOCITIES AR£i

THE RECIPROCAL TIMES FOR EACH REFRACTOR ARE:

LAYER

THE APPARENT REVERSE VELOCITIES ARE:

Consulting Geotechnical Engineers [!ill!;I "
JEd." Slr••t. Crows Nest 20e.5 TMephone: St29 0122 .

LONG\NORTH & MCKENZIE PTY, LIMITED
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I
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I
I
I,
•
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APPENDIX B

BORE HOLE LOGS

561078



,­,

BOREHOLE LOG SHEET

.. -~

i1

.'
• .;r.i

.-

• \ I ,

t.

,-.1

,
l~
-~,

L.

L

L

L

L

ClienL KATSER " NQD.D.HProject: SILICA PROSPECT E.!.. 43170 HOLE ,
Location: WYNYARD TASMANIA SHEET 1 OF 1

Position: DIP RANGE NORTH REF. FIGURE 2 Surface Elevation: CT

Date Started: 14/5/81 Date Completed: LO!l!led By: R.J.r..

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

Sample Depth Descr iplion
Progress or (RL) StrataTest metres (moisture, colour, consistancy, structure, SOIL TYPE, origin)

f-
UUU ~

U U Moist, black, loose, sandy top soil.
() ~ uuu

SEE ROCK CORE LOG -
- -

-

- -

- -
A.
rv -

U -

11. 7
• -

- v·

-
-
- -

-

-

I- 36.12 END OF HOLE -
-

-
- -

- ---
-
-

- -
c
f-

-

Consulting Geotechnical Engineers

~
Job N9

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITEO
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CORE lOG SHEET - - - .

Client: KAISER ALUMINUM._------_.
HOLE NC;>DOH NOlPro'ect; SILICA PROSPECT E.L. 43/70

Location: WYmARD TASMANIA SHEET 1 OF J

Position: DIP RANGE NO. 1 NORTH REF. FIGURE Z Surface Elevation: G.L. Anale from Horizontal: 90

Ai'" Tune: GEMCO Mounting: TRATI OR Contractor: H. ST'CP~' Driller: • r

~in9 Diameter: N Barrel IlengthJ: 2.445 Bit: No/T46 Bit Condition Be!o!e_~" Alter;

Date Started: 12 5 81 Date Comnleted: looned "'" R , c••• Dale Looged, "-1</"

Progress
...... w E WNthetil'lll Slr.~lh NATURAL FRACTURES"~

" -~ J DESCRIPTION 1'150'MPo S91d"Vt-J" ". ww • AOOtTlOHAl o.-,T...
~,

we - " g~gg~~ ~ • • , S ROCK TYPE, Colour. G."j" 'ize, Struelur.. ~ciri- "~ • 1 joint,• .,eins. ".m.. filull.)w • 0 e •• w e DRill •• ~ • (lulu'•• m;ne.al eo,-."posllion, h.,dneu. ~~~~IL~~~~
~ o..c:rlphon, dip ••mooth..... ,

~ ~ • •• ~
~ ~ 0• DEPTH w, 0 all...alion cemenlat,on, .re. "s appll<;.llbl.l > ; o:oatinv, olll.r.

0.3 0.3 SEE BOREHOLE LOG SHEET
ro:o ..... wflJ.te. ine grained •..... ,

76
quartzo>'le, poorly cemen ted and
friable.

~ 1. 15 -
100 CORE LOSS

1. 95 1. 95
... ..

e~ = -2. II ..... SANDSTONE whit f" Bedding dipping
quartzose, poorly cemented and approximately at ,,"
friable.

89

CORE LOSS

3.395 3.395

......

~
Thinly bedded with... ... solution caVities and......

~ 0
...... SANDS'fONE, white and light brown, clay minerals along......... fine to medium grained, bedding planes. Joints......

'"
...... quartzose, minor harder bands at 15° to CQre 4-.. ....

J~
... generally poorly cemented and

~
.. ...

0... porous •
~

....
'" ...

~....
5.5 ... ..

5. . ..
53

~ CORE LOSS -
6.3

......
1'<5-..........

Si licificat ion along..... r;;0 .....
joint planes.....

'"
......

SANDSTONE, white, fine.. ... to medium... ..Z 7.41 ...... grained, quartzose, some rose V.....
en ...... quartz, partially silicified......

V-< ..........
~U

........ A, above crossbedded. ../23 ..........
8.40 ...... ....

8. 71 8.71 CORE LOSS

m
......

JI--
............................

f...... SANDSTONE, white to light brown.
13 .. ....

9.4 ..... fine grained, silicified •
10.11 ....... ...

~
... -CORE LOSS (sand)

!10.31 10.31

10.56
.. .... A, above

1
Joints and fractures......

..... infilled with black

. O,m
....

SANDSTONE, black brown, iron! iron oxides etc. -., ....

t.....
alumina, oxide..... stained, medium......... grained with micaceous matrix..... /

LY-l1.63 11. 7
..... rna terial ......

12.1 QUARTZITE, light brown, minor
0 micaceous material, fine to

~medium grained, silicified
12.6 sandstone.

13.13 13.0

~ At 13.33 NQ bit
QUARTZITE, light brown and grey, t---- refused. Changed to
glassy, fine grained, possible thin ~alled AQ barrel
secondary silicification, grains and impregnated bit. .14.16 structure oosequed by silica
cement. Bedding structure still t----

0 apparent as thin micaceous bands.
Joints and fractures

14.6

~
infilled with brown

I- black oxides. Joint
spacing varies from
150 to 60Omm. Two joint
sets observed 300 ap;~.

both at 10-150 to cor

SCALE Job N9
0 10 20 Consulting Geotechnical Engineers

~...............J"I 3 Ed.n SIr..I.Cr~ NOIiI "'''
T._ 929 0122 PXT 250

Molres LONGWORTH &. MCK I!NZI8 PTV. LlMITI!.D

8

IS

9

6

16

\2

1J

11

10

r

..

- ,
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CORE LOG SHEET

2 OF

brown oxide
10-15° to

R. G. LETHBORG

SHEET

Joint

Joint 10-15° to corl"~

Joints. 10-15° to
core .ct

Black oxide In joints.
bedding and

fracture surfaces.

Joint, 10-1So to core:t

Bit replaced with
new impregnated uni t.

Joint and fracturing.

Joint, 10-150 to core.

Joints and fractures
infilled ~ith oxides
and micaceous material.

Joints tight and clean
minor 10fi11.

Joints
filled at
core·t

ADDITIONAL DATA

t }Oirtts....ift$. ........ leul" ,
DescrIption, dip, .mootn_...
coating, other .

Driller:

An Ie rrom Horizontal:C.L

H. STACPOOL

Elevation:Surface

Contractor :

DESCRIPTION

REF. FIGURE 2

Mountln: TRAILOR

As above minor micaceous beds.

SANDSTONE, dark brown to black,
fine grained and silty,
silicified.

As above with finely interbedded
micaceous bands. QUARTZITE
grading to·earth brown colour as
~ca~i~c~~l?:..:... _

QUARTZITE with abundant
micaceous minerals. white to
light brown, in part schistose.

ROCK TYPE, Co!O\lr, G~in 'it_, Slruetur.
(texlut•• mlnetal cornposltion, hIIrdnea,

• lteration cem"nt.tion, etc. as appligble)

QUARTZITE, grey, fine grained
with frequent interbedded fine
yellow micaceous beds.

QUARTZITE in part, micaceous.
blue grey, fine grained, glassy.

E w..tMring Strenglll NATURAl FRACTURES
'eISOIMP8 SpIIclngtlMl'l

" o.o.88§C!"":~ 0
000-"- -"

~:It:lVl~:3 11

GEXCO

WYNYARD TASMANIA

DIP RANGE NO.1 NORTH

o

o

o

20.1
o

o

o

o

o

o

22.17

o

1 .6

8.67

20.61
1. 17

0.12

18.1718.17

31. 62

19.67

28.47

25.62

27.12

e'T

Date Started:

Pro'eet:

Ri

location:

Position:

Progress

<;
% ~

~ in
~ ~

i-!Cdl"ie","ct'.c' ",KA""o.>S~ ALUMIN~ .,. _

SILICA PROSPECT E.L. 43/70

I---C9.a~Si","'!L~D~,~a",m~e~l~e,,-,.,.__~N:,-,__Ba"",~,~e~1~1~I~e~"~g~'h~I~,__2:-..4~4~5:,-,_-,B~it~,,--~N~Q~/~T24~6 ~B~il,-,C~O~"~d~il~io~",,--~B~erOt"e: GOOD After: CHANGED

12-5-81 Date Completed: La R.J. CARR Date Log ed: 14-5-81

JO

Jl

27

25

29

28

26

]
~ ..

:.}

~
,

'-'1""

l.
..
[

17

18

r

L~ 19

20
~-...

21

_C,',-'

~

22

-' .

j
2J

-""'

24

J2
SCALE

o 10 20

i;;I-.WV·......,~
Metres

Consulting Geotechnical Engineers

3 Ed'''' 5\,..1, Crowl! Nu' 2065 T.~. 929 0122

LONGWORTH &. MCKENZII! PTV. LIMITEO

Job N9

PXT 250
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CORE LOG SHEET
"J ~_.

~.!"'" V_I>.T<:1:~_'_~_'B,!_~ _

"IV ..... \. <,T,,-'''A <>"-O"'P"''-:"1" '" '.'•
Location: WYNYARD TASMANIA

HOLE N<?QOHN°1
SHEET 3 OF 3

Position: DIP RANGE NO. 1 NORTH REF. FIGURE 2 Surface Elevation: G.L. Anqle trom Horizontal: 90°

Ria Tvee: GEMCO Mounting: TRAILOR Contractor: H. STACPOOL Driller: R.G. LEIHBORG

NATURAL FRACTURES

Black oxides in _
fracture, joint and
bedding planeg .

ADDITIOHAL DATA
I joinll. ~_i"', Haml. I.ultl)

o.scriolion, diO. Imootl'ln_...
coalill9. oll'l.r_

-

WNthel'inv St,etI9ltt
I,CSOIMP.

a,,:~ 0
000-"­

~:t .. :t ... J:J: _cnl~o
W:l:... > ... '1:;';\11

ffif-H-t+-I:==t-="-=::.:..----i

DESCRIPTION

As above SANDSTONE. brown
black, fine silty (carbonaceous)
black oxide stained •

D.D.R No. 1 TERMINATED

ROCK TYPE, CoI.",r, Gfain alz., Structur.
(ta"tur., min.ral 1:ompoaUlon. hard_•

alleration camant.lion, ele:. as appUqble'

Date Started: 12-5-81

q Progress L 0 e
'. " -

-0 ";;
~2

ow !O.. z
~ ffi ~" x e:: <e

~~ " DRILL ." •
~ • • •• • "r u • DE"'" o. e 0

...........
0 " ............

" ........
f- 33.1

....
r· 33 .. ...........

0
.............
" ...........

34
...... ..

j. , , .. ...... ,

0 .......
4.62 " ......

" .... ...
35 " .......

r
.....
'.' ..

0 '" ..... .... .... .... .... ..
36

.. ..
36.12 .. ..

_r-

31 f-
_1'

f-

.r

f-

,
-

-

I-

SCALE

o ~ 2!J
~.. .\iF. Sii"""

Metres

.

Consulting Geotechnical Engineers

J Ed_n SUMt, Crowl Nell 20fl5 TeIIophoM 929 0122

LONOW'ORTH &. MCKENZIE PTY. LIIVUTeO

Job N'?

PTX 250



~-

Client: KAISER ALUMINUM

NQD.OH 2Project: SILICA PROSPECT EL 43/70 HOLE
Location: WYNYARD TASMANIA SHEET 1 OF 1

Position: QUARTZITE PEAK REF. FIGURE 2 Surface Elevation: APPROX 380m

Date Start~d: 24/5/81 Date Completed: 26/5/81 LOQQed By: R.J. CARR

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

Progress or (RL) StrataTest metres (moisture. colour, consistancy. structure. SOIL TYPE. origin)

~
vuu

Moist, black, _loose, sandy TOPSOIL. ~u .... u
0.3 uuU

vvu
••••• 4...... -

f-
..... .

-......
White, moist, very weak SANDSTONE ...... ...... .. . .. . .

~ ...... -..... .
~ ...... -

O.Qt.';
......

f- -

SEE ROCK CORE LOG
f- -

-
~ -
I- -
f-

l ••
-

,-

f--

-
A

-
-~

-
-

- --
-

17.7 END OF HOLE
-

f- -

~ -
-

I-- -
-

~ -
~ -

-
- -

Consulting Geotechnical Engineers [11ill
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250LONGWORTH & MCKENZIE PTY. LIMITEO

BOREHOLE LOG SHEET
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561.087



CORE LOG SHEET

Client:

Proiect:

KAISER ALUMINUM

"_._", "' ,,,,, HOLE
Location: WYNYARD TASMANIA SHEET 1 OF 2

Position: QUARTZITE PEAK REF. FIGURE 2 Surface Elevation: C.L. Annie from Horizontal: 900

ADOITKlNAL OATA

t joinls....ins•••ams, '"ulI,1
o.&eripllon, dip, .moon.,.,•••.
«l&ting. oth.r.

NATURAl FRACTURES

Bit COndition Befor.·c' _W""O.RN"--_-"."It"e"'"'~cC"HA""N"G"E'O!L.__j
R.J. CARR Date logged: 28/4/81

SlIangth
"(SOIIl,.

"~'":~ 0
000-"'­
:l ",onUl
> >.•

DESCRIPTION

SEE BORE HOLE LOG

ROCK TYPE, Colour, Grain .Il-e, Siructur.

t tUlure, miner" eompolllUol'l, tum:l..-sa,
alter.tiO<l eemenl.ticl'l, ete. as .ppliQb.)

NQ
24/5/81

~
j

~ •r
~

~ •• ~c ~

0.945 Q.9.45

Date Started:

Casing Dian:!eter:

co
z
~
u

Progress T_
t-:,:':::;':=--l 9_".« §.:

•to- DRILL
~ DEPTH

I--!R~';",-"~T~""~e~, _~G'lE.l1ICQO ~ ~M~o~u~n~I~ln~n'--1T]RA~m:u. 'E~R!L_~C~O~n~I~"~C~I~O~":-_JL.".L.-'-SJtA<:I'llm. ---'O~'~;;~I.~'~'_!R~.C~.,-lLJE~T]H~BQO~RG"_____1
Barrel lIenQthl. 1.955 Bil: IJ~~GNATED

Dale Comoleled, 26/5/B1 ""'"ed bo,

'j
r

2.4

.

C

2 l-
t'

J I-
r

4

r

5

'"
6

_I

o

2.245

o

3.745

o

4,6

o
5.25

o

6.75

),8

4.6

6.75

SANDSTONE, white. fine to medium
grained, silicified, colour
grades to glassy grey.

SANDSTONE, white, medium grained
and friable.

SANDSTONE, white, medium grained.
thinly interbedded fine clayst.
bands. Gen. highly Silicified.

SANDSTONE, white, medium to fine
grained. friable, sandy sandston

Claystone band 3mm
wide

Core fractured, near
vertical joint

Bedding at 450 to {

--

Core partially sand

-

,

J

8 I-

o

8.25

~'~

~=-

Shaley SANDSTONE, light brown
grey, interbedded medium grained
sandstone with silty and clay­
stone beds, thinly bedded
sequence, banded colours .vary
from brown, green to black. I Parting, along

bedding planes

-

o

f
-

1
L

10 I-

11

9.75

o

I" 2

o

::-:-:-"':

} Near ver,iea1 joio'

1\ Joines "' 15
0

'0 ~

-

-

-

1
L

lJ

14

2.65
o
3,2

o
Joint at 150 to{

.

~;~---------------
As above light grey, green

LONGWORTH &. MOKENZIIi PTY. LIMITED

Consulting Geotechnical Engineers
Job N9

NXT 250

V Joint at 300 to l

Te~ 92901223 Edon SIr..I, Crowll Nellt 2065

o

14.7

SCALE

o 10 20
.........J=t••-.d

15

16

L
1
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CORE LOG SHEET

Client: MISER ALUMJ~__

N90OHN02
.._--~~ ..

Proiect: SILICA PROSPECT £L 43/70 HOLE
location: WYNYARD TASMANIA SHEET Z OF Z

Position: "UARTZITE PEAK REF. FIGURE 2 Surface Elevation: G.L. Annie from Horizontal: 900

Rin T"ne: GEMCO Mounting; TRAILER Contractor: H.J. S'IACPOOL Driller: R.C. LETHBORG. T4•
Casin- Diameter: NO Barrel (length): 1.955 Bit: IMPREGNATED Bit Condition Befor.: uno.., Afle,: CHA.~GED

Date Started: 24/5/81 Date Comoleted : 26/5/81 La"""" by, R.J. CARR Date logged: 28/4/81

Progress L w e WNUteri"ll $Ir."gth NATURAL FRACTURES", , - DESCRIPTION 'a {SO)MPiI;; 'w " S9M:int{"""J

~~
w. !'O - 2~88§

AODITIONAI. OATA

~~ ~
~' : ~ ROCK TYPE, Colvur, Grain aize, Structure

0 __

-"~ " I Joinls• .,eitls. s.ams. r'ul" I_0 , 000 -- •
" w

~
CRILL ." - " (t'x!ur., mineral composition, h.,d..-s. ••• ~ Des<:rtplicm. dip. smool"n....

~ ~ •• • , "'w:>~:1 ~ w w
DE"'" W~ 0 w alleration e:em.nt.lio", .Ie:. as applieab") w:. ,. ; coating, other,

16,2 ................ ..... ..
:=-=

0 .~": Bedding at ,,0 to..... .....................
17.7

.....
17.7 .....

CORE HOLE TERllINATEn

~

I- -

~
,

I-

~ -

I

.
I
I

SCALE Job NQ
o 10 20 Consulting Geotechnical Engineers Dkm NXT 250.......v .......J"l

J Ede" Slr..t. Crows Nesl "'6' -~ 929 0122

Melres LONGWORTH &. MCKENZIE! PTY. LIMITED
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[ BOREHOLE LOG SHEET

r

r

J

, .

I

r

I,.'r

c

11
)

..J

'"

,
.J

J

j

I

1

1

Client: KAISER ALUMINUM

NQD.D.H 3Project: SILICA PROSPECT EL 43/70 HOLE
LQcation: WYNYARD TASMANIA SHEET 1 OF 1

Position: N.N. W. OF SHAKESPEARE (REF. DMC) Surface Elevation: G.L.
I

Date St,Hted: 27/5/81 Date Completed: 1/6/81 LogQed Bv: R.J. CARR

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

Sample Depth Description
Progress or (RL) StrataTest metres (moisture I colour, consistancy I structure. SOIL TYPE, origin)

f- uuu Wet, black, organic, sandy TOPSOIL. ~

u uu
f- 0.3

:L~ u
-

f- ,--_.- ..u....-----------------_.-...... -
c- 0 •• •• • -...... Moist, light grey to t<hite, medium dense SAND.0.··· . -........... ...... .

. 0····.......
1.0

..... . -......
f- -'-'- .-::: :~ ----- ------------',----
f- ...... -

f-
..... . SANDSTONE, white, weak, highly weathered ............ ...... ...... .

1.5 ..... .......
-
f- -

-
SEE ROCK CORE LOG

-.,
-

•
.

"

- 36.19 HOLE TERMINATED -

c- -
f-
f-
r
r
f- -
r

-
-

-
- -

r

r -

Consulting Geotechnical Engineers

~
Job NO

3 Eden Street. Crows Nest 2065 Telephone: 929 0122 PXT 250LONG\NORTH & MCKENZIE PTY. LlMITEO
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CORE LOG SHEET
~. ",

Client; KAISER ALUNINUM

Pro'eel: SILICA PROSPECT EL 43/70 HOLE N900H N°3
Location; WYNYARD TASMANIA SHEET 1 OF 3

Position: N.N.W. OF SHAKESPEARE REF. FIGURE 2 Surface Elevation: G.L. Anllie Irom Horizontal: 90°

Rio roneo GENCO Mountina; TRAILOR Contractor: H.J. STACPOOL Driller: R. LETHBORG

Casin'" Diameter: N° Barrel (Iennthl: 1.995m Bit; UJ~~NATFD 8it Condition Berore: 5 USED After:

Date Started; 27/5/81 oal. Comnleted: 1/6/81 Lon~'" hu, R.J. CARR Date logged: 2/6/81

Progress =- • E WMtthMi"ll SI'envUI NATURAL FRACTURES-- " -~ • DESCRIPTION "ISOI .Po SpKinglmml
0

~2
.w !O " ~~~~~

ADDITIONAL OATA
zo • ~" x • ROCK TYPE, Colour, Grain lin, Structur. 0_" ,g • I jGinls. "e'ns....ms . 'aulls J::::; ~ w ·0 l;: ~ cioo- •.. " :~ •• • It•• lur., minerai composition, hard_. ••• ~ I

,
O<netlption. dip. ii1mooll'O"e..,.

~ ~ ~
.w w " • >' ~ 0

~" 0 0 ,It.r,lion cementllion.•IC. as Ippllc:ilbtlll z. w > co.tiftg. olher.

SEE SOILS BORE LOG

'" 0"':
<f1 -
<!
U 1. 57 1. 5 7

l--- ....................
SANDSTONE, white. medium fine -..... to Sand io barrel.....

Q ..... grained, silica leached...........

1/
..........

Near vertical joint..........
3.07 ............... ;.....

Sand in barrel..........
0 ..............................

I.....
4.37 ....................

1/
...............

Joint0 ........................................
5.87

............... -..........
Joint dipping 20° tn.....

J6.53
.....

Depth of primary leaching to NE oxide inf1l1ed. ....
0 -----------

~
QUARTZITE, light grey, medium Oxide infill"d joint

grained, glassy, sil icified and Bedd i ng plane fnH'[un'
7.37 crystalline with some black

Vstaining along fine bedding
Tight jointsplanes.

t1
Joint and fracture cl3y_

0 coated

~
Bedding plane (rae-tures
clay filled

8.87 k
WClay filled joints

Q near vertical "d "
I

200 to core (

V- Clay filled bedding
10.37

,10.25
plane

As above with frequent bedding 11 Bedding plane withplanes and joint clay and oxides.
shistose infilling -

0

)-
material and joints

Bedding plane fracture

~ 12.17tU,;,@ ~ As above

Q
-

13.67 1"<
,/

,/
Bedding plane fractures

As above rockmass generally

0 crystalline with bedding and , C
Some quartz viewing

joint plane impurities finely bedded

- \
I~~;~, ~15.17

"

SCALE Job NO

k-.Jt. ~.~o Consulting Geotechnical Engineers [}ffi NXT 250• i\'L~. J Eden 51,..1. Crows N,st 20" TelephoM. 1129 0122

Metres LONGWO:::'TH &. MCKENZIE PTV. LIMITEO
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[

[
s

T
6

I.
e 8

[ 9

U 10

L 11

,~-

12........

L 13

L 14
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L
16



5 6 -4 (j n ~:)'
... ..J'_\'.,)"

r
f

i-

I
I
I
J

I
)

)

j

)

1

)

]

1

1

I



to'!.

R. LtTHBORG

Bedding pl~ne fracture

NXT 250

Bedding plane fracture

Bedding plane frill::ture

Bedding plane frilC:ture

Bedding plane [ra~ture

Bedding 40° tolt

Near vertical joint a~

right angles to bedding
plane
BC'dding pbnc fr.leturL'

ADDrrllNAI. DATA

'Ioint,....... ".IM. Illulis I
DMcrIpUQn. dill', IntOOIh_.
coali~. oIt..r

Job HI'

Reddiog plane fracture

Numerous bedding plane
fractures aloog
micaceous bedding plan~s

Hie'" lined vertical
joints vlth frequent
bedding plane fractures

.. Near vertical joints
~ ~ with mica and oxide

surface deposits.

561.096

SHEET OF

Driller:

Ie from Horizontal: 0

HOLE

•
B.3. STACPOOL

Surface EleYation: G.L.

Contractor:Mountin: TRAILOR

REF. FIGURE 2

Interbedded QUARTZITE and
SILICEOUS QUARTZITE MICA SCHIST.
light grey, finely bedded.

Consulling Geotechnical Engineers

DESCRIPTION

LoNGWORTH & M'=I(ENZIE. PTY. LIMITED

ROCK TYPE, CQICI'!l,arllin Blze, SuucluNi

I t••lur., ",inerlll compotillon, MrdneM. 3t :t
ener.IiOll ClllflllnllltJon, e1c:. e. epplle.b_1 III:E:::I

QUARTZITE, SILICEOUS .HICA SCHIST.
1.lght grey and green, fine to
medium grained with interbedded
green ~ceous bands.

As above QUARTZITE. glassy grey,
fine to medium grained with
impurities in joint,bedding and
frequent micro fracture planes.

MICA SHISTS. black (IOOmm thick)

GEMCO

o

Metres

o

o

o

7.0

o

KAISER ALUMINUM

1. 6

B.17

0

19.27
19.2

0

0.67
0

21.07

0

2.57

0

23.9
4.0

0

30.00 30 . 9

31.86

SCALE

o 10 20
t;r...........J"!

T

Date Stiitrt~d:

Pro' eel : SILICA PROSPECT EL 43/70

location: INNYA.RD TASMANIA

Position: N.N.W. OF SHAKESPEARE

Client:

Progress

CORE LOG SHEET

f-C""a~,;~n",--~D~,~·.~m~.~I~.~,~,__N~Q~.,---_Ba",~"~.~'_I~I~.~nll"lh".CI'_---'I~.~'~'5~m"__~e~;I~·~.~IMP""~RE~G~.~AliI"'__~e~II~C~o~n~d~i1~;o~n'!.._~e~.~lor.: .5 USED Arter:

27/5/81 Date Complel~: 1 681 eel R.J. CARR Date Logged: 2

19

20

21

22

17

18

24

25

31

27

28

JD

26

JZ

29

I
•
I
I
I

I
I

I
I

I

I
I

I
I
I
I
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I
I

JJ

"I
J5

I
J6

I
17

I
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I
I
I
I
I
l
l
l
l
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CORE LOG SHEET .~h~Ofl";!

Client; KAISER ~~~n-IlNUM - - .. ---
Proiecl: SILICA PROSPECT EL 4Jf7Q HOLE N900HN°3
location: WYNY ARD TASMANIA SHEET J OF J

Position; N.N.W. OF SllhKF.SP:'.Ar~E' R£F. FIGURE 2 s.",... Elevation; C.L. Angle 'rom Horj~ontal ; 90"

Ria T"pe; GEl1CO Mountina; TRAILOR ContraClor: 1I.J. STACPOOL Driller: R. UTHBORG

Casino Diameter: NQ (length!: 1. 995m
n.

5 USED After:Barrel 811 :...ll1PRfGNATfD Bit CondiUon 8g~~.,:

Date Started; 27/5/81 Da'. Completed : 1/6/81 Lon~'" bY' R.J. CARR Date logged: 'l/6/Pol

Progress L 0 E w-theoi", So,...... NATURAL FRACTURES
O. - - DESCRIPTION ~(50J--~ " _,-

i;
~~

~w • n
gS~~3

AODrTlJHAl DolT...

~~
w_

S ~"":~ " I Joint" ..eift.l. , ..."',. Ilullll• " X ROCK TYPE, Colour,Greln ,in, Structur. -.,~ •W AO - 000
~" ~ - DRILL 2~ • • (I•• lure, ",in.ta' compo.-lIlon, h.I,cInotss, ...~.~. I 0 DeKrl.,Uon. diD ••lIIOOlhn.... ,

!:5 ~
., w -DE"," ~. 0 ~ .ller.lion cementalion. -'c ... eptllll:llblel IIIJ::::l ... • ; ~I~, otMr

0 ~
~
I'-

:33 .19 h
As .above ~0

~
-

Frequent partings

~
.. long llliC.1CeOllS

3iJ .69 bedding planes

0
I;:
;/

6.19
I~ -

END OF BORE HOLE

-

-

-

r -

-

-

-

I-

SCALE Job N'?
o 10 20 Consulting Geotechnical Ell9ineefs

~~"'\iii"'''''aM 3 Eden Str_l. Cr~ N••t """
T_

0290122 NXT 250
Metres LONGWORTH & MCKENZII! PTY. LIMITED



BOREHOLE LOG SHEET

"
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1-
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Client: KAISER ALUMINUM

NQ0lJJ::l1lProject: SILICA PROSPECT EL 43/70 HOLE
Location: WYNYARD TASMANIA SHEET 1 OF 1

Position: REF. FIGURE 2 Surface Elevation: G.L.

Date Start~d : 1/6/81 Date Completed: 4/6/81 Logged By: R.J. CARR

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

Sample Depth Description
Progress or (RL) StrataTest metres (moisture. colour, consistancy, structure, SOIL TYPE, origin)

UUU
UUU Wet, black, organic peaty TOPSOIL. "

LJuu
I, ,I I............ -..... .

C- 0 ••••• -..... ...... .
Hoist, white to black, loose cobbly, silty......

~
......

SAND (slope wash)........... ...... ...... ...... .
C- 0 ••••• -..... ...... ............. -..... .

1.4
...... -..... ...... .

I- -.. -
SEE CORE LOG SHEET -

..
-

r
-

j,

I- -

36.01
HOLE TERMINATED

~

c- -

~

~

- -

-,... -

I-

Consulting Geotechnical Engineers

~
Job N9

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250LONGWORTH & MCKENZIE PTY. LIMITED
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('0 ...(

"I, ~)SHEETLOGCORE '~ ;. - -'. ,

Client; KAISER ALUMINUM
-

HOLE NQOOHN°4Proiect; SILICA PROSPECT EL 43/70

Location: WYNYARD TASMANIA SHEET , OF ,
Position: REF. FIGURE 2 Surface EleYation: G.L. Anale trom Horizontal:

Ri~ T"~e: GENCO Mountino : TRAILOR Contractor: H.J. STACPOOL Drifter: R. LETHBORG

Casinn Diameter: NQ ROD Barrel (length): 1.955 Bit: IMPREGNATED Bit Condition 8.'ore: 3 USED Aft.r:

Date Started: 1/6/81 Dale Comoleted: 616/81 Loooed bY, R.J. CARR Dale Logged: "<'0'
Progress L ~ E ~;... Strength NATURAl FRACTURES

" • - DESCRIPTION .. ,SOIIl,.
~

-~ • Spadng(_l·c ~w !O ADDITJOHAL OATA

.4' ~.
~

M

2~~gl~ ~ ffi z ROCK TYPE, ColOO,lr, Grllin slz., Structur. C!":~ M~ • I )Ointl...int...em., I.ullil·0
~ 000- c. ~ • OflILL •• • (t...tur., minet•• compo.ltion, t.,d_. ~~~

1L~~~:f
~

~ipHOfI. dip. lmoolhn... ,
~ti ~

C w w • 0~0 ~

DEPT>< ~~ 0 ~ allaration cemantation. atc. as aDP"ClIbl.1 wz' >w > _lift9. 011'1.'.

SEE BOILS BORE LOG SHEETS
0

1.4 1.4

~::: SCHIST, black and white. fine :% Frequent bedding plane
I - grained, very finely bedded,_

0 - -=--j /' parting -2.3

~
IIedding at 450 to

3.0 QUARTZITE, bro'WO grey with ~caceous minerals
-

occasional bands of interbedded abundant in bedding

schist (moderately silicified), ~
planes and mat rix

a finely bedded, medium to fine
grained. ? . -

4 " ------------ :;
0 As above light brown, micaceous /QUARTZITE, fine grained. highly -

silicious.

5.83 il Frequent closed micro
fractures and Infilled
bedding planes. -

0

1/
7.23 /

0
f/ -

Black Oxide coated
fractures and near

8.7 vertical joint

>- -
0 9.5 /

~ ~ Frequent bedding
10.1 ~ and white. I~ plane partings

SCHIST, black fine

/I=-=- grained, very finely bedded.§.:::,

I~F--=-
~~ -

0
11.2 -

QUARTZITE, light grey, fine
grained. highly silicified.

I '2.3 micaceous matrix, finely
Shistoze material

bedded with some quartz occasionally forms
veining.

1/ l~ beds in quartzite

0 bedding plan('s

Bedding plane fracture

13. R

I~ Near vertical joints

0 As above, some brown staining
from joint inHll materiaL

15.2

SCALE Job NQ
o 1~ 20 Consulting Geotechnical Engineers [}ill NXT 250lti/'••"....; ,......«~ 3 Ed.n Slr..,I, Crows Nest 206> T......... 929 0122

Motres LONOWORTH & MCKENZIE PTY. LIMIT2D

6

5

4

2

3

9

8

10

15

12

11

13

14

16

r

-[.<
' ..,.

I

r
I,'.!:

r
I

-I

I

T

1
1
-t

1
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CORE LOG SHEET

LETHBORG

SHEET OF

ADDITIONAL DATA
fjOin.. , vein....ami, 'aults)
o..crlplion. dip, I""oothn••••
c:oali",. other.

Bedding plane fractures

NXT 250

Joint, near ve rt ieal,
black oxide coated

Job N9

Joint, near vertical.
bla~k oxide CUJ(cd

Bedding plane fractures

Joint and bedding plam's
coated with micaceous
minerals

As above

Near vertical joint
showing silica leaching
around sand grains

Oate Logged: 7/6/81

J
/
/

\

NATURAL FRACTURES

An Ie 'rom Horizontal: 900

Strength
Is 150IUPa

"~"':~ 0
000-"-

"'~~~::l1 ~:e

eel

'hlephonll: 9290122

HOLE

L

Surface ElevalU)n: G.L.

Bit: IMPREGNATED Bit Condition 8.ror.,~'_~3~U~S=E=D-,A~I~t~"~''- -4
R.J. CARR

Contractor: H.J. STACPOOL Driller: R,

1.955

6/6/81

Mounting: TRAILOR

(length):

Completed:

DESCRIPTION

LONG\NORTH & MCKENZIE PTY. LIMITeO

Consulting Geotechnical Engineers

As above QUARTZITE with
occasional shist bands and
variable micaceous impurities
in matrix

QUARTZITE, fine grained. highly
silicified, minimal clay 1n
rock matrix, abundant mlcaceous
minerals in the thinly bedded
bedding planes, some thin black
or yellow schist beds.

ROCK TYPE, Colour, Gra;n lire, Structure
{texture, mineral composUlon, hardl14lsa.

alteration cemenletion. etc. es 'PCllicab'"

Barrel

Dal.

o

o

o

Motros

1.65

o
30.82

27.2

30.2

28.72

SCALE

t- _1£. CO .~o
"!F"'V 4% ••

Position: KEF. FIGURE 2

location: WYNYARD TASMANIA

Ri T e: GENCO

Cas..L~!,,"eter ; NQ ROD

Date Started: 1/6/81

Progress "- ~ .".B. -~ "~ ". ~w ~
Z

~ §' we• " z
0 w ·0 t" ~ e DRILL >"
~ • ~ •• w

u DEPTH ~" 0

0

16.7

0

18.05

0

19.42

0

20.67

0

22.09

0

23.59

0

24.53

0

25.83

0

I--'C~I~;.~n~I~'__-!>KA~!..~~~_.~l:..1'!.l~_YM ..
Pro"eel: SILICA PROSPECT EL lJ3/70

17

18

19

21

22

24

26

31

23

20

27

28

29

30

[
~j

r
L

[:
"j;.:

r
r
I
I

I

r
[.

I.
-I

I
-t.

I
-1

l
L
L
1
1





56~ 104CORE lOG SHEET ~

Clier1l; KAISER ALUMINUM
.

_.-
HOLE N9DOHN°4Pro"eel: SILICA T:'ROSPEcr EL 4]/70

location: WYNYARD TASMANIA SHEET 3 0' 1

Position: REF. FIGURE 2 Surface Elevation: G.L. Anale Irom Horizontal: 900

Ria Type: GEHCO Mounting: TRAILOR Conlraclor: H.J. STACPOOL Driller: R. LETHBORC --
Casing Dta_lJ!~ter: NQ ROD Barrel (length): 1. 955 8i1 : IMPREGNATED Bit Condition Betore: 3 USED Arler: -
Date Started: t/6/81 Dal. Completed: 6'6'81 lo.....ed hu: R.J. CARR Date logged: 7'6"

Progress L 0 E 'NlIlIt_ina Sl~..Ih NATURAL FRACTURES

'. " -
-0 " DESCRIPTION "'150).... 5pEing ImmJ<; "< 0. • AODITIONAL Oo&T...

~~
§., ." ~

" 2~~~~ "• " , ROCK TYPE. Colour, Grllin I.'., Slruclur. ciriri _"2- • lloinll, ...-wr.. H'''''. '"ulll'
• • 0

~
,

• 0 li MILL >" • Ilutulllt. miner. I c:omposl!iol'l, hard_. ••• 0 o..c'iplLlln, dip. ImoolIlM.. ,.. • " • 0,.
~~ • DE"'" 0. 0 0 .1I.,.lIon I::em.nl.lion, .'e. II appllc.b'" .,> , ; co.li.." other.

As above
.);

3 f- ". , /
/

j -
JiJ .35

34.61
Near vert ieal joint

QUARTZITE, brown, fine to medium
Infllled with black

grained, silicified, micaceous V oxide

. matrix, clay and oxide filled
bedding and joint planes. '\ Near verticil! joInt

36.01·

HOLE TERMINATED

I-

-

-

-

-

f-

SCALE Job N9

t- ..k·· "90 Consulting Geotechnical Engineers [!ill NXT 250• .- 4" , "'". Sir_I. CrOW1o NI!l$I 208S ~,92'D0122

Metres LONGWORTH & MC'KENZIE PTY. LIMITII20

3

36

35

t,

•
i
I
j

I
j
j

.1

I.

l
l

[

l
[.

I
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APPENDIX C

SAMPLE ANALYSES
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Sample 9 drilled cores ex DDH No. 1

Date 25th May 1981

Work required Full X-ray fluorescence analysis and Thin section
preparation.

XRF results in percentage:

Drilled Core 1\.9-5.1\ 8.9-9.5 11.10-11.50 12.1-12.6 11\.16-11\.63

Fe20
3 0.028 0.01\1\ 0.60 0.077 0.01\7

A1 Z0
3

O. 11\ 0.61\ 1.2 1.1\ 0.63

Ti02 0.23 0.073 0.061 O.OH 0.01\1

Cr Z03 <0.001 <0.001 <0.001 <0.001 <0.001

CaO 0.10 0.01 <0.01 0.01 0.03

MgO 0.01 0.02 0.01\ 0.05 O.OZ

NaZO <0.01 <0.01 <0.01 0.01 <0.01

K20 0.02 0.19 0.31 0.1\0 0.18

L.O.I. 0.12 0.17 2.26 0.26 0.45
Si02 (Ba1.) 99.3 98.8 95.5 97. 7 98.6

Approved by BART CHEN
Section Leader
Spectrographies

Client O/No.:

102587

5th June. 1981Date:

56t10G

TEST REPORT

No.:

813 Dowling Street, W8terloo. NS.W. 2017
Posta] Address: Box 1, P,O, Waterloo, 2017

Telephone: 698 6611 •.• 379 ....

332/11\

Attention: Mr. R. Carr

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

form no. T 56A

Client:

I
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332/14

The powder bricquetting technique XRF analysis of Quartz or Sand for 11
2
°3

above 1.0~ is not as accurate as the fusion technique. Thin section slides

have been sent to you separately.

Drilled Core 16.12-16.62 18.11-18.61 20.11-20.61 22.11-22.61

Fe
2
0

3
,0.062 0.072 0.12 0.12

A1
2
0

3
1.1 1.2 1.0 2.0

Ti0
2 0.052 0.051 0.061 0.11

Cr 203 <0.001 <0.001 <0.001 <0.001

CaO 0.01 0.01 0.01 0.01

MgO 0.03 0.04 0.04 0.01

Na 20 0.01 0.01 0.01 0.01

K
2
0 0.30 0.33 0.30 0.511

L.O. I. 0.38 0.35 0.20 0.311

5i0
2

(Bal.) 98.0 91.9 98.2 96.1

Please Note:

561107

1025812Longworth & MacKenzie

I
I
I
I
I
I
I
I
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I,
I
1
I,
I
[

l
l
l
Il
[

•



Sample 9 Rocks

Date .1 st June, 1981

Work required Full X-ray fluorescence 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
2
0

3
0.095 0.065 0.26 0.063 0.065

A120
3

2.4 0.67 2.2 0.97 1.2

Ti02 0.063 0.025 0.086 0.0311 0.050

Cr203 <0.001 <0. 00 1 0.001 <0.001 <0.001

CaO 0.01 0.01 0.01 0.01 0.01

MgO O. 11 0.03 0.10 0.04 0.22

Na 20 0.01 0.01 0.01 0.01 0.01

K20 0.57 0.17 0.46 0.25 0.211

L.O.I. 0.34 0.14 0.29 0.21 0.24

Si02 (Bal.) 96.4 98.8 96.5 98.4 97.9

BART CHEN
Approved by Section Leader

Spectrographies

Telephone: 6986611 x .. 379....

332/9

102591

3rd June, 1981

561108
813 Dowling Street, Waterloo, NS.W. 2017
Postal Address: Box 1, P.O. Waterloo, 2017

TEST REPORT

aient OlNo.:

Date:

No.:

Attention: Mr. R. Carr

Longworth'& McKenzie,
3 Eden Street,
CROWS NEST, N.S.W. 2065

form no. T 56A

Client:

I
I
I
I
I
I
I
I)
I
I
I
I
I
I
I
I
I
I
I
I
• . - .. ~ ...... -



DDH3 23.9-24.0 27.0-27.07 28.5 30.9-31.0

Fe20
3

0.28 0.064 0.41 0.26

Al20
3

2.8 1.5 7.4 4.9

Ti02 0.089 0.040 0.31 0.20

Cr20
3

0.001 (0.001 0.002 0.001

CaO 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.O.I. 0.40 0.21 1.37 1.34

3i02 (Bal.) 95.5 97.7 87.2 89.8

332/9

,1025912

XRF analysis of Quartzite samples for

as the fusion technique.

Longworth & McKenzie

Please Note:

The powder bricquetting technique

Al20
3

above 1~ is not as accurate

I
j

I
I
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The presence of biotite would correlate with the presence of A1
2
0

3
,

K20, Fe20
3

, MgO and Ti02 (also L.O.I.) as noted in the analytical

report.

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:

813 Dowling Street, Waterloo, N.5.W. 2017
Postal Address: Box 1, P.O. Waterloo, 2017
Telephone: 699 0055
Cables 8t Tetewams: "Carboy" Sydney

11th June, 1981

561110

V. Low

Low to V. Low

moderate

LowMuscovite

Biotite

Feldspar

Kaolinite

Dear Sir,

Attention: Mr. R. Carr

Yours faithfully,o .(/~{4~
D. MacKENZIE

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

332/16
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• r' 561112

CJTAI LED PLANS AND.
SECTIONS

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

LONGWORTH & MCKENZIE PTY. LIMITE

lS!:/J B-J:!1 PERCUSSION & PROFI LE LOG LOCATION ON SECTION.

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 43170"

1. THI S DRAWING IS TO BE READ IN
CONJUNCTION WITH PHOTO MOSAIC
DRAWING N°1.

,
\

I

!

PXT250
Job No:

(VERY WEAK TO WEAK)

R.L .

CUTTINGS AND/ OR DUST.

PERCUSSION BORE HOLE LOCATION IN PLAN.

PROFILE LOG LOCATION IN PLAN.

SAND. SANDSTONE

APPROXIMATE

STRONG SANDSTONE.

QUARTZITE/ SILICIFIED SANDSTONE.

•

o

Br. BROWN

NOTE:

o
LJ3
[ill]

-iAISER ALUMINUM

LEGEND:

I
I
I
I
I
I
I
I
I
I
1
1
1
I
1
,I

]
ST AGE 2-GEOLOGICAL INVESTIGATION

SILICA DEPOSIT E.L.43/70
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5611L5

ALL BORES AT THIS SITE ARE
LOCATED BELOW GROUND LEVEL

OWING TO THE SIDE SLOPE AT TH
SITE ALL BORES ARE LOCATED
APPROXIMATELY AT GROUND LEVE

NOTE:
/

INrE:

L

L

;

AND 2ISITES

INVESTIGATION SITE IAT

BH 10
-r

seA LE 1: 500 H = V

M

:I:
a:l
-r-

SECTION

if
'<lo/
~/

\jQ" /

" x:J..~!

I

SECTION AT INVESTIGATION SITE 2 .

INVEST/GAT/ON
5cm

BH-( ~!/}u.artzde OUtcrop B~8 ~ B~ 5 B.;!. 7 BH 5
)al sarl"ace: measured T

sand czrzd lmeasured cUp d.ip \ targe quarl:zite:'l.l----- ---__'!.!:aNzi{e tal. I mostly lalus al su.rface and mostly soft sandstone t outcrop
~~ ~ -----TOp~-:.:.L__=__ ~ exposed in bank ...........-l~ Tatus
~....-:; ---- ----OF -- -BANK -_...... ......_-

BH 11
T

I""

"I'
-I­
I
I
I
I
I

'I"

'1­
I

180-

I
I
I
1
I
I

:1



---+

~ 6 1 i·1 ..;) . -,_ -'- G

I

8"Lased 0 I BH 15

tyee ~''''''''''

Quaytzite~'\,. ""~
ouf-crop \ I\" " 15" sLope

\ . ~ \ ~

"-......... ' \\

Quavt. zi-l(3~""" \,

outcrop I ./\ '\ '\ ~H 16

\. \ .!~
\ \ \~" sLope

\ , \

\ \ \
\\ \

\ \ \

i \)
Ito·.5[op~/ BH f7

PLAN /~~---- 5iZicifie,
1: 500 V BH/BI CJuarizi/f / ou-l:CYop

I

mBy

BH17 BH18
T ..,..

•

5cm

1: 500

BH16..,..

INVESTIGATION SITE 3

SECTION AT INVESTIGATION SITE 3

'I
I
I
I
I

B H 15

I
T 5urf"ace

st.lZ::cif"ied Ncdu ra e:
-oatcyop.,s sur;Cace Suyl'ace sc.{z:;cc:f'ied

: //71]:::\\::-::':~_~_;;_~.::-~~~le~~~e~C_'~\~_:7:_~~:,~o::::;.~""",:raO:

I /
/ Base of" 'i:

coslean in '.'

/
By very weak :::

sandstone ::;
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;,";G1111
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Soil ripped and

blasted ,crom cosieall

I
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COSTEA N ....:4 ---+-1 _
I
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I'. \ 00

ouier-ops

5cm/...

SUTt'ace

•

5lripped lop
soil

Cut
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Excavated
spoiC-

-------

~ ~1lJ / 6
~ Q Exca vated
~ \:it::" sur+a.ce pro/de"j

Scanhne........... /ta/Je-
.............3

2

l
1 ,

9 mIMi _1- - T~e '!!'bemn~ - - -r lot

BH 23
T coscean watz.>

7I
A1atU7'al

prokZasu- Y'f'ace

11

1ff

I
SECTION B - B

WESTERN WALL COSTEAN 4

NOTE:

CD ROCK DESCRIPTIONS GIVEN
IN IS4jWl(APPENDIX cJ

SCALE 1: 100 H.= V.

o 1 2 3 4 5 """1...1---_--..:5~c~m__--.I
'I;;;;;j ""-'- I '" ~I .I;;;;;j ~ •



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

NOTE:

CD ROCK DESCRIPTION S

IN LOGIS. 4 I E I

- \:. ~

GIVEN

Exca.vated
SpoU

Fnz,clured
zone

maJOY beddlTzg umh
.8eddl ny _0-/

trace

I
SECTION A-A

EASTE RN WA LL COSTEAN 4

6

Sca.nknlZ ta.pe 7

~
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J, _- -- - BH 22- - .... - - BH L0 t)t1 1~,------\(. - --

L.90
I
I

Br
Br

Br
Br

Br
Br
Br

SECTION BH22-BH19

BH25,.. BH24..

Numeyous------

Ouartzile
outcrop

I
~ ....

Rare qUCLYtzde Qui-crops

/

Br
Br

Br Br
Br

SECT ION BH 24 - BH21

',. ~TN VESTIGATIO~ -SlTE'-~O-Z.

o
f

SCALE 1 : 500
10 20 30, , , 40

,
50,
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Scm
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C.I!
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I""
I-"

~

W

-,- - - - - - - - - - - - - - - - - - -

BH27 BH25 IS.51
T T-'-

-

----"--~]'"":~~f:x:~-=::='~~n~a;t;u~n:a:l~s:u:r:fa:c~e~~----~~--~~1~~~1
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