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1. LOCATION

The Lyons and Arthur Rivers Magnesite Project is located in the West Takone arca of Northwestern
Tasmania, and some 52 kilometres southwest of the Port of Bumie (Figure 1).

Access from Burnie is by way of the small village of Yolla, along the sealed Rosebery — Queenstown
Highway to the West Takone turn off, a distance of 24.5 kilometres, thence a further 6.8 kilometres of
bitumen by way of Takone. At 33.1 kilometres, the bitumen gives way to a graded gravel road.

The proposed mine site is a further 19.4 kilometres along Farqubars Road, on the western side of the
Arthur River (30 tonnes capacity) and just short of Keith River, which is spanned by the Wenzel
Bridge having a 5 tonne capacity.

2. . TOPOGRAPHY, DRAINAGE AND VEGETATION

The topography of the area investigated, namely Mining Lease Application 1M/99, ranges from 139
metres AHD at the Keith River to 190 metres AHD in the vicinity of a mafic intrusive centered about
Drillhole ARCI1.

The area is drained by the Arthur River (136AHD) and its tributaries, the main tributary being the
Keith River, which bounds the resource zone along its western margin and drains northerly into the
Arthur River.

Three small intermittently flowing crecks drain both westerly and northerly into the Keith and Arthur
Rivers (Figure 2). '

The vegetation is dense regrowth forest comprising eucalypts, myrtle and a virtually impenetrable,
undercover of ferns and brambles together with fallen timber.

3 TENEMENT INFORMATION

Work completed during the reporting period was carried out within Retention Licence 8718 at Arthur
River, West Takone, Northwestern Tasmania. This tenement has an area of five square kilometres and
is one of two similarly sized licences covering an extensive zone of magnesite mineralisation. (Figures
2 and 3)

The second Retention Licence 8717, located at Lyons River some 4 kilometres southwest, covers the
southern extension of the Arthur River magnesite resource which was the subject of diamond drill
exploration during 1998/1999. Apart from reconnaissance inspections and data research no work was
carried out in RL8717.

In February 1999, a Mining Lease, 1M/99, having an area of approximately 195 hectares was applied
for within RL8718. This Mining Lease covers about 1.5 kilometres strike length of high grade
magnesite mineralisation. The proposed mining operation to extract some 15 million tonnes of this
high grade resource will be located in the southwestern comer of the mining lease.
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4, SUMMARY OF PREVIOUS EXPLORATION

The Arthur River imagnesite deposit was first discovered in 1925. In 1970, Mineral Holdings Australia
Pty Ltd (MHA) were granted a large exploration licence (EL43/70) over the area and during the next
threc years carried out exploration in association with a number of joint venture partners. Up to 1981,
MHA continued exploration, which resulted in the discovery of magnesite at Lyons River, about 4
kilometres along strike south of the Arthur River deposit.

Between 1982 and 1988, MHA in joint venture with CRAE, carried out exploration comprising
geological mapping, geophysical gravity surveys, diamond drilling, metallurgical testing and
feasibility and marketing studies with the view to assessing the deposit as a source of dead-burned
magnesite, caustic calcined magnesite and direct shipping ore.

This work delineated a carbonate body at Arthur River occurring over a 3,500 metres strike length and
a similar magnesite body at the Lyons River, some 2000 metres fong,

In 1997, Tasmania Magnesite NL entered into an option agreement to purchase the deposit from
MHA. Check and exploratory diamond drilling at Arthur River comprising seven holes totalling
1254.3 metres confirmed the results of earlicr workers with the delineation of an Indicated Resource
totalling some 29 million tonnes at an average grade of 42.8% MgO and 5.3% SiO2.

It has been estimated from past and recent drilling that the Arthur and Lyons Rivers magnesite
deposits possibly contain as much as 180 million tonnes of high grade magnesite mineralisation to a
vertical depth of 150 metres. Diamond drilling evidence indicated that the high grades encountered
continue at depth to at least 400 metres and probably much deeper.

S. SUMMARY OF WORK COMPLETED DURING PERIOD

Commencing on 25 November 1998 and finishing on the 20 March 1999, a programme of in-fill
diamond drilling, totalling 27599 metres in fifteen holes was carried out within RL8718.

The programme was designed to upgrade the Indicated Resource delineated by Tasmania Magnesite
NL in 1997 to Measured Resource status, so as to allow a bankable feasibility study to proceed.

Thirteen out of the 15 holes intersected high-grade magnesite, whilst the remaining two holes
confirmed the presence of a dolerite intrusive (or intrusives) which intersects the magnesite body
between MB004 and AR0O12.

Applying cut off grades derived from preliminary metallurgical test works, a Measured Resource was
identified over a 250 metre strike length and to an average depth of 145 metres, of 13 million tonnes
grading 43.4% MgO, 1.9% Ca0, 1.3% Fez03 and 4.9% SiO2. This resource does not include 3.7
million tonnes of clayey and calcium oxide rich, high-grade magnesite which will be used for blending
as feedstock for the proposed treatment plant.

The Measured Resource identified to date comprises only part of the magnesite mineralisation
indicated by others within RL8717 (Lyons River) and RL8718 (Arthur River). This mineralised zone
has a total strike length of about 5 kilometres, a maximum width in excess of 300 metres and a depth
of at least 400 metres with no indication of weakening grade.

The data derived from this latest programme of in-fill drilling, together with check holes drilled in

1997, have been converted into digital format to allow further processing. Resource modelling and
estimation have been carried out using the Surpac 2000 mining software package.

5
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6. SPECIFIC SURVEYS

6.1 Topographic Surveys

In 1999, both ground Theodolite and GPS surveys were carried out by Peacock, Darcey and
Anderson Pty Ltd of Bumic in the Arthur River Project Area to establish the location of all
completed drill holes, pump and monitoring water bore holes and access tracks. (Figure 13).

6.2 Test Pitting

A short programme of test pitting to check on the characteristics of the overburden in the
vicimity of the proposed open pit mine was carried out by Pitt & Sherry, Consulting Engineers
of Tasmania. A copy of their draft report is attached as Appendix No. 4.

6.3 Pump and Monitoring Bore Testing

Under Crest’s supervision, five monitoring bores and one pump bore were drilled for Golder
Associates Pty Ltd to allow preliminary pump testing to be carried out as part of drainage
design studies.

6.4 Density Tests

Density tests were carried out on various types of resource and rock units and these results are
contained in Appendix No. 5.

6.5 Petrographic Thin Section Identification

Drill core from several holes were submitted for petrographic thin section studies. These
results are contained in Appendix No. 6.

1. REGIONAL GEOLOGY

The magnesite deposits of the Arthur and Lyons Rivers area are located within the Arthur River
lineament, a north-northwesterly striking belt of metamorphosed Pre-Cambrian (Proterozoic) rocks,
which extends from Wynyard in the north to Granvilte Harbour on the west coast, a distance of some
105 kilometres (Figure 1).

The regional geological setting of the area covering RL8717 and RL8718 comprises a steeply-dipping
(65 ~ 80 degrees) sequence of folded quartz schist, quartzite and phyllite with minor dolomite,
overlying a magnesite and dolomite sequence up to 400 metres thick which in turn overlies pyritic
siltstone, mudstone and quartzite with minor carbonate and amphibolite. Intrusive into the Proterozoic
sequence are mafic dolerite / gabbro dykes and/or plugs of both Proterozoic and Jurassic age.

These rocks are in turn overlain by younger Permian-aged siltstones, mudstones, fine-grained
sandstones and carbonaceous phyllite.

In the Lyons River area there is extensive cover of Tertiary basalt, both as flows and possibly plugs,
whilst in the Arthur River tenement area, with the exception of minor exposures in the watercourscs,
almost all the resource zone is concealed beneath a cover of Quatemary-aged alluvium, screc and
residual soils (Figure 4).

[y
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8.  DETAILED GEOLOGY — RL8718 AND 1M/99 {applied for)

The Arthur River deposit occurs within Retention Licence 8718 which has an area of 5 square
kilometres. Within this Retention Licence a magnesite resowrce has been identified by exploratory
check and in-fill drilling having a strike length of about 3,500 metrés and ranging in width from 100
metres to at {east 350 metres and dipping steeply to the scumeast

- The geology of the mining lease is almost totally concealed beneath a 10-15 metres deep cover of

receit sand, grave! and boulder sediments, scree and residual soils together with a dense cover of
regrowth forest vegetation. _

Ouicrop is ﬁegligﬂ:-le being confined to in-situ magnesite in watercourses draining the area, together
with scree material commonly exposed adjacent to the main, formed gravel forestry maintenance track
which skirts the southern side of the resource zone (Figure 5).

In addition to mapping camied out by eardier workers, the bufk of the subsurface geological
information has been obtained from drill core recovered during the three exploration programmes
carried out by CRAE in 1983, Tasmania Magnesite NI in 1997 and Crest Magnesmm NL in
1998/1999.

The geological setting is surmarised as follows:
» Recent/Quaternary .

o Grey sandfsiltboulder alluvium, red-brown limonitic clay at the northeastern end of the
resource zone (where dolerite scree indicates on the presence of underlying igneous
intrusives), schistose scree and residual soils. The igneous intrusive(s) were encountered in
several holes, but in the absence of sufficient drilling information, their geological setting is

still unclear
=  Terdiary
s  Basaltic rocks with minor sediments
. Palenzoic

- Permian sandstones, siltstones and mudstones
. Pmtemzmc )
e Hanging wall quartz schist
»  Magnesite with minor dolomitic horizons
* Footwall pyritic schist, dolomitc and silistone which is commonly contorted and brecciated
adiacent to the contact with the overlying magunesite _
»  Proterozoic/Jurassic ,
o Intrusive dolerite dykes or plugs

9.  DRILLING

The 1998/1999 in-fill drilling programme was carried out by two local drilling contractors, using three

drilling rigs, working one 10 hour shift for 12 days on then 2 days off.

The drilting commenced on November 25, 1998 and was completed on 15 March 1999 for a total of
2759 9 metres in 15 holes. {Table 1 and Figure 6)
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TABLE 1

Drillhole Collar Locations and Hole Orientations — 1998 to 1999 Drilling

HOLE ID AMGN AMGE COLLAR TOTAL DIP AZI AMG
RL DEPTH
AR013 54391457 3694395 164.5 2043 -46 330
-ARG14 54392529  369382.0 156.4 1241 -46 330
ARO15 54393175  369343.0 151.0 107.6 -46 330
AROl6 34392290 3693374 152.9 278.6 -46 150
ARO017 54392704 3693125 150.6 1825 -46 330
AROQ18 54391656 3693189 1513 2445 -46 330
ARO19 54392488  369268.5 148.8 120.4 -46 330
AR020 54390588  369328.0 156.0 256.0 -46 330
ARQ21 54391574  369272.9 149.2 214.0 -46 330
ARO022A 54391320 3692297 146.4 51.0 -46 330
AR022B 54391320  369229.7 146.4 2253 -46 330
AR023 5439129.0 3692327 146.4 349.0 -46 150
ARO24 5439288.1 3694022 157.0 67.7 -46 330
ARO25 54391846  369480.7 166.5 74.6 -46 330
" AR026 54391626 3693220 151.3 260.6 -46 150
MB002 5439075.6  369035.6 1435 25.6 -90 0
MB003 54390314  369073.8 143.8 31.0 -90 0
MBO004 534392504  369438.6 161.4 41.0 -90 0
MBO005 54395143  369741.2 176.3 50.0 -90 0
MBQ06 34391004  369426.0 170.6 51.0 -90 0
PB001 54391527 3692705 148.9 30.0 -90 0
FB002 54391593  369276.6 149.5 61.0 -90 0

Non-coring Tricone bits were used to penetrate the overburden with coring commencing when hard
rock was encountered. All holes were started in PQ size, using both 1.5 and 3.0 metre triple tube, split
barrels. When poor ground was encountered, the holes were reduced to HQ and if absolutely
necessary, to NQ. Only two holes were completed in NQ size, namely AR021 and AR(023.

Skid-mounted Longyear 38, Longycar 44 and Mindrill 52 machines were used and the drilling
contractors were Diamond Drilling Tasmania and Contract Diamond Drillers, both Tasmanian-based
companies.

The overall core recoveries averaged 86.4%, with the bulk of the core losses being recorded in the
upper 70 metres of drilling where silt-filled cavities were numerous.

Drill access was by way of forestry tracks to the Arthur River Bridge and from the bridge to the site
the rigs and equipment were hauled by bulldozer. Site clearing and access was carried out by Messrs
A & R Champion, a local contractor, using a Komatsu Excavator and bulldozer.

Prior to commencing the programme, remedial strengthening works were carried out on the Arthur
River bridge which allowed up to 30 tonne loads to be safely transported.

The drill core was collected in 1 metre long atuminium core trays and immediately photographed and
then logged. Each day all the core was removed from the site and delivered to Analabs Pty Ltd,
Burnie. The core was then quartered using a diamond saw and one quarter prepared for analysis.
Sample analyses were carried out by Analabs in Perth, Westemn Australia. Bulk samples comprising



both drill core from 1983 (CRAE) and 1997 (Tasmag) exploration and pulps from the 1998/1999
{Crest) driiling were submitted for metallurgical test work.

The sample preparation and analytical methods used by Analabs arec summarised below:-

SAMPLE PREPARATION.

A.S062 The Diamond drill core samples are cut using a diamond saw. The angle of cutting should
be clearly marked on the core prior to the samples being submitted to the laboratory, are composited as
per your specifications.

$005/020 The total sample is dried, to a core temperature of 110C, jaw crushed, split and milled in a
ungsten-carbide bowl to a nominal 90% passing 75pm. An analytical pulp of approximately 100g is
achieved and the coarse residue is retained for future reference.

ANALYTICAL METHODS

X048 The sample is fused with 12/22 flux to form a glass fusion disc. This disc is presented to the
XRF instrument for the determination of the silicate rock elements. An L.0O 1 is performed at 1000C
the combination of the XRF analytical work and the L.0.1. will generally provide totals of 100% +
0.5% '

5102 (0.02%) TiO2 (0.01%) Al203 (0.02%) Fe203 (0.01%)
MnO (0.0025%) Mg0O (0.02% Ca0 (0.02%) Na20 (0.05%)
K20 (0.005%) P205 (0.005%) 503 (0.005%) L.O.1I (0.01%)

The remaining core, sample duplicates and excess pulps are stored in Burnie.
Preliminary metallurgical testing was carried out on bulked drill core samples. These tests were
established a cut off grade for the resource of 33% Mgo,4% Cao, 6% Fc203 and 12% Si02.

9.1 Drillhole AR013 — 369439.50 E, 5439145.70N - Figure 7

Diamond drillhole AR013 was commenced on 25 November 1998 and completed on the 8
December 1998 at a drill depth of 204.3 metres with an average core recovery of 76%.

The hole intersected 55.9 metres of ferruginous yellow-brown clays (decomposed hanging
wall schist), before encountering hard, white, crystalline magnesite which contained
occasional cavities to a drill depth of 83.0 metres. Drilling records show the cavities range
from 10 centimetres to 2.4 metres in size and are commonly filled with red brown sandy silt
and clay (see Appendix 3 ARI3 542 - 78.6 m). At a drill depth of 161.1 metres the drill
encountered dark, greenish black, talcose sheared dolerite which was still present when the
hole was terminated at a depth of 204.3 metres. Identification of the dolerite was made
following thin section petrographic examination. (see Appendix 6).



9.2

9.3

Four zones, containing CaO above the acceptable 6% were intersected as follows:

o 1002m-1016m l4m@ 9.4%Ca0

o 1166m-1182m 14m@ 12.8% Ca0

e 1002m-1256m 1.4m@ 15.5% Ca0

o 1586m-1612m 2.6m@ 12.0% CaQ

These high calcium zones could not be identified in hand specimen, which indicates that grade
control will have to be carried out during mining., Overall, the hole intersected 103.68 metres
of high grade magnesite averaging 44,12 MgQ, 3.33% Ca0, 0.51% Fe203 and 1.86% SiOz.

AR014 - 369382.0E, 5439252.9N — Figure 7

Diamond drillhole AR0I4 was commenced on 10 December 1998 and completed on 17
December 1998 at a drill depth of 124.7m. The average core recovery was 94%. The hole
was collared in grey, sandy, pebble alluvium and entered hard, white crystalline magnesite at a
drill depth of 18.7 metres. Between 18.7 metres and 99.5 metres, when dolerite was
intersected, the hole was drilled in crystalline magnesite which contained 15 cavities, ranging
in size from a few centimetres to as much as 3.70 metres (54.5m — 58.2m). Diamond drilthole
ARO014 intersected 72.1 metres of high grade magnesite having an average grade of 43.58%
MgO, 2.51% Ca0, 0.38% Fe203 and 4.74% Si0a.

Three CaO zones were encountered as follows:

e 216m-235m 1.9m 12%Ca0
s 292m-30.7m 15m 11%Ca0
e 322m-33.7m 1.5m 8% CaO

ARIS - 36934.0E, 5439317.5N — Figure 7

Diamond drillhole AR015 has commenced on 10 December 1998 and completed on the 17
December 1998 at a drill depth of 107.6 metres. The average core recovery was 81%. The
hole was collared in grey, pebble alluvium and after 14.3 metres passed into red, brown and
yellow clays comprising decomposed high and low grade magnesite and ferruginous limonite.
At 73.0 metres the hole encountered hard, white magaesite and at 106.2 metres passed into
dark grey pyritic (footwall) siltstone.

Cavities were encountered between 16.0 metres - 67 metres with the most significant
occurring between 16.0 m - 18.5 metres and 46.4 m - 50.7 metres. Between 50.7 metres ~ 69.4
metres the puggy clays contained numerous hard limonitic fragments. Between 84.0 metres -
106.0 metres the crystalline magnesite averaged in exess of 7% CaO.

Diamond drillhole ARO15 encountered 87.5 metres of low-grade clays and magnesite
averaging 33.5% Mg0, 3.53% Ca0, 5.64% Fez03 and 12.82% SiO2.

None of the resources intersected in ARO15 were included in the resource tonnage calculations

although if necessary, some mineralised sections of this hole could supply suitable resource
tonnages for blending with higher grade material.

10
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ARO16 — 369337.4E, 5439229.0N - Figure 8

Diamond drillhole AR016 was commenced on 14 December 1998 and completed on 30
January 1999 at a drill depth of 278.6 metres in hard, white, high-grade magnesite. Core
recovery for the hole averaged 94%.

The hole was drilled southerly at -46° in the direction of 139° (Mag) in an attempt to provide
information of the position and dip of the hanging wail magnesite / schist contact. The hole
was terminated at the southern boundary of the tenement before reaching its target, which
indicates that the hanging wall magnesite/schist contact has a flatter dip than that inferred by
previous workers.

Diamond drnlihole AR016 was collared in grey, sandy, pebble alluvium and at 15.4 metres
intersected khaki coloured clay and low-grade, broken, grey dolomitic magnesite. Between
15.4 metres to 43 metres, the hole passed through dark red-brown ferruginous clays and
broken dolomite and magnesite ranging in grade from 25% to 44% Mg0.

From 43 metres to the end of the hole at 278.6 metres, the hole passed through hard, white,
high-grade magnesite. Cavities were confined to the upper 52 metres with cavities ranging up
to a maximum of 2 metres.

Overall, ARO16 intersected 260.8 metres of high-grade crystalline magnesite averaging
41.93% Mg0, 2.23% Ca0, 0.77% Fe203 and 7.61% SiO2.

ARO17 — 369312.5E, 5439270.AN - Figure 8

Diamond drillhole AR017 commenced on 5 January 1999 and has completed on 19 January
1999 at a drill depth of 182.5 metres in dark grey, pyritic footwall siltstone. Core recoveries
average 88%.

The hole was collared in grey, sandy, pebble, alluvium and at 17.1 metres entered iron-stained
cavernous magnesite. Between 17.1 metres to 89.6 metres the hole was drilled through
ferruginous clayey and cavernous low-grade magnesite containing cavities up to 2.5 metres in
size. The average grade of this dolomitic limestone was 34.6% Mg0, 5.4% CaO, 4.5% Fe20s3
and 11.3% SiO2. Between 89.6 metres — 180.5 metres, the hole intersected hard, white
magnesite, containing seven low-grade zones, some having a CaO content in excess of the 4%
cut off.

At 180.5 metres the hole entered pyritic siltstone footwall rocks and the hole was terminated at
182.5 metres.

Overall, AR017 intersected 153.8 metres of magnesite having an average grade of 37.68%
MgO, 6.18% Ca0Q, 2.70% Fe¢203 and 6.12% Si02, which is very close to the acceptable
feedstock cut off Whereas it is likely that the high CaO lenses close to the pyritic siltstone
contact will remain unmined, much of this rock could be stockpiled for future blending with
higher grade material.

ARO018 - 369318.9E, 5439465.6N — Figure 9
Diamond drillhole AR018 commenced on 30 January 1999 and was completed on the 19"

February 1999 at a drill depth of 244.5 metres in pyritic footwall siltstone. The core
recoveries averaged 88%.

11
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The hole was collared in sandy, pebble altuvium which extended to a drill depth of 12.0
meties.  From 12.0 metres to 32.5 metres the hole passed through mainty dark brown
ferruginous clays and limomnite. A number of cavities were encountered containing brown silt -
and clay. Thin imersections of hard, white magnesite occurred at 12.0 — 14.0 metres, 24.0 -
26,0 metres and 32.0 — 34.0 metres. From 34.0 metres to 82.0 metres the magnesite was iron-
stained and in places decomposed and clayey. From 82.0 metres — 1755 metres the magnesite
was ondy slightly iron-stained but very jointed and extremely fragmented. From 1755 metres
- 197.7 metres the magnesite was very iron-stained and decomposed. From 197.7 metres —
2398 metres the magnesite was mainly massive, hard and white. At 239.8 metres the hole
intersected contorted pyritic siltstone and the hole was terminated at 244.5 metres.

Overall diamond dellhole AR918 intersected 228.0 metres of magnesite having an average
grade of 42.35% Mg0, 2.06%, 2.79% Fe20s3, Si02.

ARO19 — 369268.5E, 5439248.3N ~ Figure 9

Diamond drillhole ARO!9 was commenced on 21 January 1999 and completed on 26 January
1999 2t a drill depth of 120 4 metres in pyritic siltstone,

The hole was collared in grey, sandy, pebble alluvium, which extended to 2 drill depth of 170
metres. From 17.0 metres to about 71.0 metres the magnesite was iron-stained and clayey and
contained high CaQ (13%) and Si02 (18%) levels between 55.6 metres — 71.5 metres.
Between 71.5 metres — 90.8 metres, the magnesite was slightly iron-stained, very jointed and
fractured but very high-grade, averaging 44% MgO. At 90.8 metres the hole entered coatorted
pyritic footwall silistones. From 90.8 metres to the end of the hole at 120.8 metres, the hole
was drilled in banded and contorted pyritic sediments.

Overall, AR%19 contained 73.8 metres of magnesite which averaged 38.81% MgO, 3.54%
CaQ), 4.22% Fe203 and 6.62% S$i02. This resource zene will probably be stockpiled for later
blending with more suitable feedstock, which contains fewer clay zones.

ARO020 - 369328.0F, 5439058.8N - Figure 10

Diamond drillhole AR020 commenced on the 28 November 1998 and was completed on the 9
December 1998 at a drill depth of 256.0 metres. (Core recoveries averaged 31%.
The hole was coflared in sandy alluvium before passing into ferruginous clays. At a drill depth
of 577 metres the hole intersected hard, white magnesite containing numerous silt-filled
cavities. Between 57.7 metres to 246.5 metres a total of 53 cavitics were encountered ranging
in size from a few centimetres to as much as 2.0 metres. The magnesite contained a number of
iron-stained and clayey zones usually associated with recorded cavities.
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Between 143.0 metres and 200.0 metres, the magnesite was generally very iron-stained,
fragmented and partially decomposed. Similar smaller, broken and iron-stained zones
occurred between 214.0 metres — 218.0 metres and 223.0 metres — 231.0 metres. A a drill
depth of 256.0 metres the hole was terminated in high grade magnesite, when problems were
experienced with the drill rig. At this point, the hole was already 50.0 metres past the
anticipated mining depth of the proposed pit.

Overall AR020 intersected 198.3 metres of high-grade resource averaging 41.80% MgO,
2.05% CaO0, 2.11% Fez03 and 5.96% Si0a.

9.9 ARO021 - 369272.9E, 543915‘? 4N -~ Flgure 10

Diamond drillhole AR021 commenced on the 14 December 1998 and was completed on T
Janvary 1999 at a depth of 24.0 metres in footwall dolomitic sediments. Core recoveries for
the hole averaged 91%. :

The hole was collared in sandy, pebble alluvinm and at 14.5 intersected magnesite. Between
14.5 metres and 50.0 metres the magnesite was iron-stained, cavernous and decomposed,
becoming harder but more fragmented between 50.0 metres to 70.0 metres. From 70.0 metres
to 108.0 metres the magnesite was gtmera]l},r hard, white and crystalline. From 108.0 metres to

- 177.0 metres the magnesite was again very jointed and fragmented and with an increase in
Ca0 content (more dolomitic). The hole was terminated at 214 0 metres.

The cavities in AR021 are generally small and confined to the upper 40.0 — 50.0 metres of the
hole. The fargest recorded cavity being 2.2 metres between 28.0 — 30.0 metres. Evidence that
the magaesite contains some interconnected cavities in the upper part of the section is
provided by the fact that when Pump Bores No.’s 1 & 2 were drilled, ground collapse occurred
during hole development. At the same time and probably as a result of this pumping, there was
silt isflux into AR022 some 50.0 metres to the west.

Overall, diamond drillhole AR0O21 intersected 1837.5 metres of magnesite resoume-grading
42.23% Mg0, 2.54% Ca0, 1,66% Fe203 and 4.56 Si0.

9.10  AR022 - 369229.8E, 5439130,2N — Figure 11

Diamond drillhole AR022 commenced on 12 January 1999 and was abandoned of 22 Jannary -
1999 in caving ground at 34.2 metres drill depth. Core recoveries averaged 78%.

The hole was énlla:red in pebble al[uvium and af 19.'? mét:res intersectéd i'lard, white, high-
grade magnesite. From 28.1 metres to 34.2 metres when the hole was abandoned the
- magnesite was broken, iron-stained and cavernous,

2.11 AR022A - 369229.7FE, 5439132.0N — Figure 11
Diameond drillhole ARD22A was commenced on 24 Janyary 1999 and cumpieted on 28 January
1999 at a drill depth of 47.0 metres in hard, white magnesite when the hole deviated off line
after entering a cavity. Between 22.9 metres to 43.0 metres the hole encountered eight cavities

ranging in size from a few centimetres up to 0.60 metre. Core recoveries from this hole
averaged 82%.
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ARO022B - 369229.7E, 5439132.0N - Figure 11

Diamond drillhole AR022B was re<commenced at a depth of 37.0 metres in AR022A on 29
January 1999 and completed on 6 February 1999 at a depth of 225.3 metres. Core recoveries
averaged 98%.

Between 37.0 metres to 69.0 metres the core was jointed and fragmented and slightly iron-
stained. From 69.0 metres to 164.5 metres the hole intersected hard, white, high- grade
magnesite, with one lower-grade dolomitic lens containing CaQ in excess of 10%, occurring
between 145.0 metres — 157.0 metres. From 164.5 — 171.7 metres, the core was extremely
broken, brown in colour and although appearing dolomitic was in fact, very high-grade
magnesite averaging in excess of 45% MgO and less than 2% Ca0O. From 171.7 — 178.0 the
core was dolomitic and pyritic with up to 30% Fez03. From 178.0 metres to 205.0 metres the
core was hard, white, veined magnesite. From 205.0 metres to the end of the hole the core
was a mix of brecciated, grey, pyritic dolomite and minor magnesite.

Overall AR022A and AR022B contained 189.5 metres of magnesite resource averaging
41.82% Mg0, 3.73% Ca0, 1.66% Fe203 and 3.63 and SiOz2. Core recoveries averaged 82.3%.

AR023 - 369232.7E, 5439129.0N — Figure 11

Diamond drillhole AR023,which was commenced on 9 February 1999 and completed on 9
March 1999 was collared in sandy, pebble alluvium and entered hard, white magnesite at 21.0
metres. From 21.0 metres to 153.0 metres the magnesite was generally iron-stained and
contained a number of decomposed clayey zones and siit / clay-filled cavities up to 2.8 metres
in size. A total of 35 cavities were recorded by the dnllers over this interval. From 133.0
metres to the end of the hole at 205.0 metres where it passed out of the lease, the magnesite
was hard, white and noticeably veined.

Overall, AR023 contained 185.3 metres of magnesite resource grading 39.40% MgO, 2.52%
Ca0, 2.49% Fez03 and 9.92% Si0z.

Because of the proximity of the southern boundary of MLA IM/99, only the upper 50 metres
of this resource zone will be mined. This section averages 41.7% MgO, 1.1% Ca0Q, 3.3%
Fe203 and 6.9% SiQ2. Core recoveries averaged 86%.

ARO024 - 369402.2E, 5439288.IN - Figure 12

Diamond drillhole AR024, which commenced on 27 January 1999 and was completed on 2
January 1999 was sited at the north-eastern boundary of the resource zone adjacent to the
intrusive mafic which cuts across the magnesite resource zone, dividing it into two parts
(Figure 6). The hole was collared in alluvium and entered ferruginous clays and decomposed
dolerite at 25.5 metres drill depth. Three thin zones of low-grade dolomitic magnesite were
intersected between 38.0 metres to 41,6 metres, 44.8 metres to 47.2 metres and 48.4 metres to
51.5 metres, before the hole entered broken, iron-stained dolerite. The hole was terminated at
67.7 metres in fresh dolerite. Core recoveries in this hole averaged 86.5%.

ARO2S - 369480.7E, 5439184.6N - Figure 12
Diamond drillhole AR025, which commenced on 2 January 1999 and was completed on 35
January 1999 was collared in brown, ferruginous clays and at 42.5 metres entered decomposed

dolerite. Between 42.5 metres and 74.6 metres, the hole intersected decomposed clayey
dolerite. The hole was stopped at 74.6 metres in dolerite. Core recoveries averaged 95%.
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9.16 ARO026 - 3693220.E, 5439162.6N - Figure 9

Diamond drillhole AR026, which commenced on 23 February 1999 and was completed on 15
March 1999, was collared in grey, sandy, pebble alluvium and entered massive magnesite at a
drill depth of 16.0 metres. Between 16.0 metres to 67.6 metres the magnesite was broken,
tron-stained and contained a number of cavities up to 1.0 metre in size. From 67.6 metres to
the end of the hole at 260.6m the hole was drilled in hard, white, veined magnesite. This hole,
which was drilled in a southerly direction in an attempt to establish the dip of the hanging wall
magnesite schist contact was terminated in massive, high-grade magnesite when the hole
reached the southemn edge of the Tease boundary. '

Overall, AR026 intersected 244.6 metres of high grade resource averaging 41.44% MgO,
2.83% Ca0, 0.89% Fe203 and 7.45 SiOz2. The average core recovery was 99%. Again
because of the proximity of the resource to the southern boundary of the lease any proposed
mining would most likely be restricted to the upper 80.0 metres of this hole, which has an
average grade of 42.82% MgQ, 1.1% Ca0, 0.93% Fe203 and 7.1% Si02.

10. CONCLUSIONS AND RECOMMENDATIONS

The 1998/1999 diamond drilling exploration programme has confirmed the presence of a high grade
(>38% MgO) magnesite resource which to a maximum open pit mining depth of 140.0 metres, totalled
about 15 million tonnes grading 42.9% MgO, 2.4% CaO, 1.25% Fe203 and 4.80% SiO2.  This
resource has been assigned Measured Resource status.

Based on diamond drilling evidence the resource has been divided into the followmg categories.
Hard crystalline magnesite

Iron-stained, hard crystailine magnesite

Broken, hard crystalline magnesite

Cavernous decomposed magnesite

High-grade, clayey magnesite

Low grade, clayey magnesite

From preliminary metallurgical test work the cut-off grades used in this resource estimate were 38%
MgO, 4% Ca0, 6% Fe203 and 12% S5i0a.

It is understood that the high and low-grade, clayey magnesite, which totals some 3.7 million tonnes,
will be stockpiled for probably future use as feedstock once the plant is fully operational.

The exploratory and infill drilling prograrame has established the presence of a mafic dolerite intrusive
which divides the magnesite resource zone into two parts. The dimensions and attitude of this
intrusive body, which may in fact comprise two separate dykes or plugs, are still uncertain and will
only be resolved once mining commences.

Conceming the detailed geology of the resource, whereas the footwall contact is fairly well
understood, the dip of the hanging wall contact has still not been established because exploratory holes
designed for this purpose had to be terminated when they rcached the southern boundary of the
Tenement. It seems probable however, that the dip is somewhat flatter, at possibly 65-75°, than that
assigned by earlier workers. In each case the drill holes AR016, AR023 and AR026, dnlled in a
southerly direction, failed to intersect hanging wall schists and were terminated in high-grade,
crystalline magnesite.
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Some unexpected intersections of the footwall contact indicate that it may be either faulted, drag
folded or have a variable dip. There is insufficient exploratory drlling to establish the correct
interpretation.

The inability to more accurately define the detailed geological setting within IM/99 stems from a
teluctance to allocate funds from the exploration budget for purely stratigraphic drilling, especially
when it has been established that ample high-grade resources arc present within the tenement to
sustain a long term mining operation.

In-fill drilling has established the presence of both high CaO and SiO2 zones within the resource zone
which cannot be identified in hand specimen. Where these zones have been identified by sample
analysis, they have been excluded from resource tonnages calculations

Because of the proximity of the identified resource both to the Keith River and the southem boundary
of the tenement, it has been recommended that further drilling be carried out in 1M/99 between
ARO003 and AR006 (CRAE 1983). The results from the above two holes indicated the presence of a
high grade magnesite resource some 100.0 metres thick, having a strike length of at least 500.0 metres
and extending to a depth in excess of 300.0 metres vertical. Application has been made and
preliminary approvals were given, to carry out this in-fill drilling programme in Crest’s 1998/99
programme, but this work has been deferred, possibly until the summer of 1999/2000.

It is anticipated that this drilling will identify a further 10.0 - 15.0 million tonnes of high-grade
magnesite resource.

The proposed programme is expected to comprise at least 12 holes totalling 3,000 metres of diamond
drilling at a cost of $680,000, including sample analysis, supervision and administration.
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ASSAYS FOR HOLE ARO13

HOLE_ID FROM TO MgO0% Ca0% Fe203%
AR013 55.9 574 46.06 0.90 0.42
ARO13 57 4 59.0 4569 0.85 0.71
AR013 59.0 60.6 45.50 0.88 0.55
ARO13 60.6 622 4574 1.26 0.49
ARO013 62.2 635 43.68 2.57 1.17
AR013 63.5 65.0

ARO13 65.0 66.7 45.76 0.94 1.18
ARO13 66.7 674 4505 1.44 0.79
ARO13 67.4 70.5 46.56 0.91 0.29
ARO013 70.5 716 4565 213 0.40
ARO13 71.6 73.2 46.18 1.52 0.42
ARO13 73.2 746 4473 237 0.32
AR013 746 762 46.35 0.92 C.14
ARO13 76.2 776 4583 1.94 0.18
AR013 776 79.2 4463 3.32 0.30
ARO13 79.2 806 4645 1.51 0.13
ARO13 806 822 4643 1.07 0.16
AR013 822 83.6  46.61 0.95 0.35
AR013 83.6 85.2 4432 2.95 0.53
ARO13 85.2 863 46.93 0.86 0.20
AR013 86.3 87.9 46.70 0.68 0.12
ARO13 879 89.5 4673 1.00 0.10
AR013 89.5 91.1 47.27 0.71 0.17
ARO13 911 826 4589 1.43 0.31
AR013 92.6 942 46.29 1.28 0.35
ARO13 942 956 46.71 0.75 0.33
ARO13 95.6 97.2 46.91 1.07 0.20
AR013 97.2 98.5 4592 1.69 0.38
AR013 98.5 100.2 44.03 3.77 0.54
ARO13 100.2 1016  38.37 9.44 0.67
ARO13 101.6 103.2  44.07 3.43 0.55
ARO13 103.2 1046 4476 2.9 0.47
ARO13 104.6 106.2 46.09 0.89 0.28
ARO013 106.2 1076 4466 266 0.38
AR013 107.6 109.2 45.99 0.72 0.41
ARO13 108.2 110.6 44.20 3.17 0.56
ARO13 110.6 1122 4266 447 0.56
ARO13 112.2 113.6 4265 3.37 0.67
ARO13 1136 1152 4347 3.52 0.62
ARO13 1152 1166  41.07 6.23 1.15
AR013 116.6 118.2 34.94 12.78 1.69
AR013 118.2 119.6  43.81 3.056 0.70
ARO13 119.6 1212 43.13 3.21 0.88
ARO013 1212 1226 4045 6.68 0.96
ARO013 122.6 1242  32.25 16.24 1.82
AR013 1242 1256 33.54 1504 1.36
AR013 125.6 127.2  45.57 1.68 0.70
ARO013 1272 1286  46.06 1.48 0.38

Page 1

Si02%
2.20
349
2.71
1.91
2.46

1.69
1.45
0.42
0.38
0.13
2.20
2.52
1.91
1.06
0.70
1.26
1.49
2.07
1.79
2.90
1.97
1.50
2.81
1.80
1.86
1.33
1.16
1.85
2.09
1.73
1.29
1.82
1.71
1.68
1.19
1.19
2.19
2.19
2.09
1.42
2.56
3.86
2.20
1.46
1.87
1.35
0.78

430097



ASSAYS FOR HOLE AR013

HOLE_ID FROM TO MgO% Ca0% Fe203%

ARO13 128.6 130.2 42 99 473 0.68
ARO13 130.2 1316 4475 2.38 0.38
ARQO13 131.6 133.2 4568 1.64 0.41
ARO13 133.2 134.6 39.12 9.09 0.66
ARO13 134.6 136.2 26.67 23.68 1.65
ARO13 1362 1376 43.01 459 0.39
ARO013 137.6 139.2 46.13 1.35 0.12
ARO13 1382 1406 4662 1.18 0.08
ARO13 140.6 142.2 44.26 3N 0.26
ARO13 1422 1436 4596 1.44 0.26
ARO13 143.6 145.2 44 .91 236 0.31
ARO13 1452 1466  46.23 1.19 0.14
AR013 1466 1482 4491 2.24 0.24
ARO13 148.2 149.6 46.02 0.99 0.46
AR0O13 1496 1512 46.38 1.25 0.17
ARO13 151.2 152.6 46.53 1.04 0.14
ARO013 1626 1542 46.07 1.25 0.18
ARO13 1642 1556  41.27 6.29 0.59
ARO13 155.6 157.2 44 81 3.13 0.39
ARO13 167.2 158.6 43.22 496 043
ARO013 168.6 159.6 39.23 8.63 0.95
ARO13 1596 1602 23.91 9.91 5.90
ARO013 160.2 161.2 32.40 186.77 0.95
Page 2

$i02%
1.68
2.82
1.53
2.27
0.58
2.18
2.43
1.73
2.23
2.24
275
242
3.22
2.82
1.93
1.90
2.13
245
0.92
1.22
2.41
25.63
2.22

150095



HOLE_ID

AR014
AR014
ARO014
AR014
AR014
ARO014
AR014
ARO14
AR014
ARO14
ARO14
ARO14
AR014
AR014
AR014
ARO14
AR014
AR014
AR014
ARO14
ARO14
ARO14
ARO014
ARO014
ARO014
ARO14
ARO014
ARO14
ARO14
AR014
ARO14
ARO14
ARO14
ARO14
AR014
ARO14
ARO14
ARO014
ARO14
ARO14
ARO14
ARO14
ARO14

FROM

18.7
20.0
216
23.5
24 1
256
26.2
27.7
29.2
307
32.2
337
35.2
36.7
382
39.7
41.2
42.7
454
47.7
49.7
513
52.7
542
59.1
61.0
62.5
65.4
65.8
67.3
73.1
74.8
76.3
77.8
80.2
827
86.5
88.1
898
91.7
935
95.1
96.1

ASSAYS FOR HOLE ARO14

TO Mg0% Ca0% Fe203%
20.0 41.17 2.87 1.54
216 4100 539 1.21
23.5 36.67 10.05 1.3
241 34.95 13.89 1.19
256 42.54 6.08 0.53
262 4365 3.90 0.75
27.7 43.80 3.20 063
29.2 4228 3.57 0.91
30.7 35.46 11.35 0.70
322 4497 1.30 0.68
337 37.77 8.63 0.95
352 4543 1.82 0.25
36.7 45.92 1.20 0.55
38.2 43.60 3.95 0.93
39.7 46.14 0.87 0.48
41.2 46.01 0.72 0.40
427 44 .92 2.14 0.31
454 40.53 492 1.19
47.7 44 .21 2.24 0.16
497 4598 1.62 0.20
513 4333 4.90 048
52.7 4511 1.92 0.23
542 45.25 1.02 0.09
59.1 43.20 2.30 044
61.0 38.75 0.92 0.94
62.5 4495 0.69 0.28
65.4 38.61 4.28 0.17
65.8 4546 1.09 0.07
67.3 45.22 1.46 0.10
731 43.71 1.51 0.12
74.8 44 .65 1.98 0.13
76.3 46.94 0.84 0.08
778 4543 1.26 0.15
80.2 43.92 2.16 0.1
827 4452 1.62 0.12
86.5 43.24 1.98 0.25
88.1 43.68 3.26 0.33
89.8 44 .88 2.28 0.32
M7 4415 143 0.16
93.5 4172 4.82 0.47
95.1 4537 1.75 0.28
96.1 46.24 0.65 0.26
97.7 4667 0.88 0.29

Fage 1

Si02%
8.30
5.16
5.29
1.45
0.94
2.18
3.62
8.24
8.44
4.66
8.07
2.52
0.91
0.96
1.80
3.27
2.88
544
3.68
1.52
1.39
2.53
4.03
6.59

16.55
5.13
11.46
3.35
3.37
6.08
3.28
0.88
2.72
5.36
4.55
5.97
2.29
2.43
5.14
3.59
2.00
1.79
0.90



HOLE_ID

ARO15
ARO15
ARO15
ARO15
ARO015
ARO15
ARO015
ARO15
AR015
ARO15
ARQ15
ARO015
ARO15
ARO15
AR015
AROQ15
ARO15
AR015
ARO15
ARO15
AR015
AR015
AROQ15
ARO15
ARO15
AR015
ARO15
ARO015
ARO15
ARO015
ARO15
ARO015
ARO015
AR015
AR015
ARO015
ARC15
ARO015
ARO15
ARO015
ARO15
AR015
ARO15
AR015
ARO015
ARO015
ARO15
ARO15

Ca0% Fe203%

ASSAYS FOR HOLE ARO15
FROM TO MgO%

13.1 13.2 0.70 -0.01
13.2 143 0.79 043
14.3 15.2 2.07 0.03
15.2 15.3 1.26 0.02
15.3 15.5 3.89 -0.01
15.5 187  13.31 0.02
18.7 203 40.09 0.10
20.3 219 4125 0.33
21.9 235 36.52 0.21
23.5 251 6.41 0.60
251 267 39.08 0.19
26.7 28.3 39.57 0.27
28.3 299 36.28 0.22
299 315 3543 0.18
31.5 331 4294 0.16
331 347 4261 0.12
34.7 363 3944 0.10
36.3 379 4116 0.13
379 411 4142 0.13
411 425 1842 20.02
425 441  24.93 1.04
44 1 457 20.26 1.01
457 473 2177 1.02
47.3 50.7

50.7 51.8 28.11 0.18
51.8 534 1240 0.83
534 550 28.35 0.36
55.0 56.6 28.23 0.12
56.6 58.2 28.20 0.44
58.2 598 18.05 0.15
59.8 614 4012 0.14
61.4 63.0 Missing

63.0 646 16.17 0.31
64.6 66.2 3342 0.25
66.2 67.5 4245 1.05
67.1 67.8 2156 27.30
67.8 69.4 30.03 9.21
69.4 71.0 39.05 2.36
71.0 72.6 24.49 1.15
726 73.0 28.71 3.46
73.0 740 39.82 2.39
74.0 75.9 36.95 8.01
75.9 77.5 4236 273
775 79.1 4070 379
79.1 806 3967 4.02
80.6 822 36.50 5.52
82.2 836 3985 2.93
83.6 852 39.87 3.29

Page 1

1.31
1.85
1.28
1.20
1.18
1.61
5.93
4.38
2.58
6.05
2.24
3.39
6.34
494
4.66
343
4.33
4.05
442
3.31
3.12
2.83
3.97

18.64
15.25
13.08
13.64

9.77
41.92

6.60

46.02
156.62
495
1.74
3.79
1.48
12.60
3.16
0.66
1.19
0.98
1.056
1.33
2.21
0.76
0.61

$i02%
84.14
88.96
90.84
90.46
93.49
72.29
7.19
6.83
18.10
72.18
14.30
10.77
12.13
14.85
3.08
4.89
10.19
6.64
5.63
15.97
- 39.48
44.36
41.68

14.39
30.97
21.27
22.64
22.77

8.32

7.39

6.61
9.10
3.14
3.73
16.10
13.07
29.74
28.44
11.47
6.26
4.38
6.22
7.91
9.91
9.79
9.70

490100



HOLE_ID

AR015
ARO15
AR015
ARO15
ARO15
ARO15
AR015
ARD15
ARO15
ARO15
AR015
ARO15
ARO015
ARO015
AR015

Ca0% Fe203%

ASSAYS FOR HOLE ARO15
FROM TO Mg0%
85.2 86.6 26.75 20.37
86.6 88.2 37.89 7.51
88.2 89.6 42.23 405
89.6 91.2 42.26 438
91.2 926 43.06 3.22
926 94.2 37.68 7.18
942 95.6 38.75 5.24
95.6 972 38.91 298
97.2 98.6 38.81 4.90
98.6 100.2 38.02 6.98
100.2 101.6 34.65 11.38
101.6 103.2 29.71 17.54
103.2 104.6 42.74 2.88
104.6 106.2 35.32 9.00
106.2 107.2 13.16 5.34
Page 2

1.34
1.59
1.71
1.05
117
1.01
0.76
1.29
1.50
1.16
1.64
1.9
0.91
1.72
6.62

S$i02%
6.09
4.75
1.45
1.74
213
7.23
8.32

11.64
7.99
6.29
5.61
4.69
4.39
7.25

43.14

430101



HOLE_ID

AR016
ARO16
AR016
AR016
ARO16
ARO016
AR016
ARO16
AR016
ARO16
AR016
ARO16
AR016
ARO16
AR016
ARO16
ARO16
AR0O16
ARO16
ARO016
ARO16
ARO016
AR016
ARO16
ARO16
AR016
AR016
ARO16
ARO016
ARO16
AR016
ARO16
ARO16
AR016
AR016
ARQ16
ARO016
ARO16
ARO016
ARO16
ARO16
ARO16
ARO016
ARO16
ARO16
ARO16
ARO16
ARO16

ASSAYS FOR HOLE ARD16

FROM TO MgO% Ca0% Fe203%
154 16.8 29.14 1.42 2.76
16.8 17.8
17.8 18.9 46.37 0.30 1.42
18.9 20.0 4598 0.33. 1.93
20.0 218
21.8 23.8 46 .47 0.32 1.42
23.8 26.5
26.5 275 4571 0.29 1.67
27.5 28.7
28.7 30.1
30.1 331 41.77 0.19 5786
331 335 4149 0.14 4.33
33.5 358 43.10 0.70 3.86
35.8 36.9 26.36 19.44 3.27
36.9 388 23.97 8.83 8.1
38.8 403 40.90 2.54 2.46
40.8 426 4340 0.50 2.13
426 43.5 4443 0.87 1.79
43.5 455 37.33 8.51 1.54
455 46.9 41.23 443 1.12
46.9 485 4395 213 112
485 51.8 40.89 5.57 1.55
51.8 52.4 44 34 1.69 0.96
524 54.5 41.15 4.26 048
54.5 56.1 43.24 1.75 0.41
56.1 577 4423 1.33 .0.56
57.7 59.3 4319 3.48 0.47
59.3 61.8 44 93 2.86 0.37
61.8 62.4 4347 273 0.60
62.4 639 4471 1.85 0.68
63.9 65.5 43.26 3.28 0.74
65.5 66.9 43.27 3.08 0.46
66.9 68.4 43.90 2.35 0.39
68.4 699 4179 4.81 0.72
69.9 71.5 41.54 4.97 0.64
715 73.1 43.59 4.41 0.68
73.1 746 4558 1.53 0.38
74.6 76.1 4446 2.21 0.33
76.1 776 45869 1.36 0.34
776 79.1 45.24 1.89 0.27
79.1 806 4512 1.70 0.29
80.6 82.1 4502 2.80 0.23
82.1 83.6 4513 271 0.18
83.6 85.1 44 97 1.39 0.13
85.1 86.6 4527 1.37 0.19
86.6 88.1 456 .67 0.71 0.20
88.1 §9.6 46.75 0.56 0.27
89.6 91.1 44 .89 233 0.73

Page 1

Si02%
29.67

0.43
-0.05

0.33

1.54

247
5.95
1.83
543
11.83
5.24
4.46
292
4.94
415
3.03
1.58
2.59
6.13
5.84
3.98
2.95
0.32
3.63
2.02
2.22
3.34
2.88
3.08
2.93
0.64
210
348
2.36
213
2.28
1.53
0.98
3.32
3.18
1.23
1.53
2.03

436190
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ASSAYS FOR HOLE ARO16
HOLE_ID FROM TO MgO0% CaO% Fe203%
ARQ16 91.1 92.6 40.44 5.84 0.77
ARO16 926 94.1 44.20 1.08 0.54
AR016 941 956 4530 0.86 0.28
ARO016 95.6 971 4415 1.76 0.39
ARO16 7.1 98.6 44 89 1.30 042
ARO16 98.6 100.1 44 .96 1.22 0.18
AR016 100.1 101.86 44 .96 0.92 0.23
ARO16 101.6 103.1 46.89 0.64 0.24
ARO16 103.1 104.6 46.24 0.69 0.40
ARO16 1046 106.1 47.06 0.77 0.17
ARQO16 106.1 1076 3959 6.92 0.50
ARO016 1076 1091 44 32 3.16 0.56
ARO16 109.1 110.6 46.00 147 0.30
AR016 1106 1121 4584 1.77 0.17
AR0O16 112.1 1136 4563 1.35 0.08
AR016 1136 1151 4555 1.03 0.13
ARO016 115.1 116.6 45.00 0.66 0.15
ARO0O16 1166 1181 46.63 0.62 0.10
AR016 118.1 119.6 46.55 0.67 0.36
AR016 1196 1211 4573 0.72 0.65
AR016 121.1 1226 44 .99 1.37 0.60
ARO16 1226 1241 41.90 486 0.73
ARO16 124 1 1256 44.08 1.95 0.59
AR016 1256 127.1 4529 0.87 043
AR016 127.1 1286 4514 1.96 0.24
ARO16 128.6 130.1 4548 1.16 0.19
ARO16 130.1 1316  43.58 0.89 0.42
ARQ16 1316 133.1 42.04 3.06 0.61
AR016 133.1 1346 4464 1.56 0.36
ARO16 1346  136.1 38.71 4.08 0.98
ARO16 136.1 1382 3846 3.89 0.86
ARO16 1382 139.8  38.71 3.88 0.83
ARO16 139.8 140.7 21.29 8.74 2.91
ARO16 140.7 1432 3845 3.83 1.77
AR016 1432 1448 4020 4.85 0.91
ARO016 144.8 146.3 42.08 4.21 0.87
ARQ16 1463 1478 4195 4.27 0.55
ARO016 147.8 149.4 4563 117 0.19
ARO186 1494 151.0 46.00 1.60 0.17
ARO16 151.0 152.5 45.49 3.02 0.23
ARO016 162.5 154.0 44 13 3.23 0.41
ARO186 15640 1556 4527 1.87 0.23
ARO16 1656 1571 42.25 0.86 047
AR016 157 .1 158.6 39.14 6.07 1.03
ARO16 158.6 160.1 44 .59 1.80 0.63
ARO16 160.1 1616 4539 2.02 0.85
AR016 161.6 163.1 44 .24 0.92 049
AR016 163.1 164.6 4554 1.15 1.02
Page 2

$i02%
6.19
7.37
3.79
3.95
3.13
462
474
1.60
240
0.98
443
1.35
1.24
1.73
2.99
3.26
5.10
253
2.51
3.78
410
5.31
7.48
6.87
4.71
5.81
13.00
11.43
6.99
10.57
11.87
11.64
37.59
8.00
6.34
3.80
443
3.18
137
0.37
1.83
2.00
10.45

6.47

3.31
0.80
5.83
1.79



HOLE_ID

ARO16
ARO16
ARQ016
AR016
AR016
ARO016
AR016
ARO16
AR016
ARO016
AR0O16
ARO16
ARO16
AR016
ARO16
ARO16
ARO016
ARO016
AR016
ARO16
ARO016
AR016
ARO16
ARO16
ARO016
AR016
AR016
ARO16
AR016
ARO16
AR0O16
AROQ16
AR016
AR016
ARO016
ARO016
AR016
ARO16
AR016
AR016
AR016
AROD16
ARO016
ARO016
ARO16
ARO16
AR016
AR016

FROM

164.6
166.1
167.6
169.1
170.6
1721
173.6
175.1
176.6
178.1
179.6
181.1
182.6
184.1
185.6
187.1
188.6
190.1
191.6
1931
194.6
196.1
197.6
199.1
2006
2021
2036
2051
206.6
208.1
209.6
211.1
212.6
2141
2156
216.4
2183
219.8
2214
222.9
224.5
2251
2266
228.2
2297
231.2
232.8
233.6

ASSAYS FORHOLE ARO16

TO Mg0% CaO0% Fe203%
166.1 - 45.54 1.81 0.87
167.6 39.00 462 1.06
169.1 42.52 1.89 0.60
1706 4179 1.66 0.53
1721 39.23 1.70 0.32
1736 4166 1.02 0.18
1751 35.21 3.23 0.27
1766  37.33 3.02 0.35
178.1 35.74 3.16 0.43
179.6  39.57 1.83 1.03
1811 39.47 1.93 0.9s
1826 38.17 1.46 1.11
184.1 41.10 1.03 1.24
1856 39.93 1.87 1.31
1871 39.02 1.55 1.34
188.6 40.13 1.69 0.22
190.1 38.99 2.90 0.11
1916 4254 1.97 0.17
1931 42 .61 1.75 0.08
1946  39.86 1.41 0.05
196.1  37.83 1.71 0.17
1976 37.19 1.89 0.07
199.1 37.20 2.08 0.05
2006  37.50 2.00 0.08
2021 38.92 2.92 0.06
2036 38.05 277 0.07
2056.1 38.05 2.48 0.07
2066 37.46 1.94 0.08
208.1 39.79 1.20 0.14
2096  39.62 1.97 0.12
2111 38.78 1.65 0.28
2126  39.19 2.19 0.35
214.1 39.76 242 0.48
2156 4190 1.79 042
216.4  40.71 3.11 0.62
2183 4279 1.90 047
219.8 42.00 1.20 0.50
2214 4091 2.1 0.51
2229 4168 1.67 0.49
2245 4069 2.25 0.92
225.1 27.96 4.84 4.89
2266 30.81 4.31 3.00
228.2 35.77 7.32 1.27
229.7 37.86 1.16 0.62
2312 38.27 543 0.63
232.8 43.06 2.78 0.53
233.6 43.82 0.75 0.49
235.1 40.54 1.50 0.13
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Si02%
0.88
8.59
7.39
8.50
14.45
11.01
19.91
16.32
19.13
12.37
12.38
15.52
10.48
10.95
13.90
12.30
13.39

7.91

8.32
14.07
17.51
18.86
18.60
18.25
14.15
15.98
15.98
17.67
14.72
13.57
13.52
13.69
11.60

8.53

8.51

6.85

9.44
10.60

8.28

9.98
18.47
20.07
10.42
18.58
14.96

8.14

8.43
12.26



|
I ASSAYS FOR HOLE AR016 1901905
l HOLE_ID FROM TO MgO% Ca0O% Fe203% SiO2%
ARO16 2351 236.6 4348 0.85 0.09 8.02
ARQO16 2366 238.1 40.49 1.22 0.05 1277
l ARO16 238.1 2396 40.71 1.47 0.10 12.22
ARO16 2396 2411 39.25 4 87 0.30 9.51
AR016 2411 2426 38.96 1.22 0.13 16.71
I ARD16 2426 244 1 4126 1.17 0.27 11.09
ARO016 244 1 244.8 43.04 1.26 0.06 7.89
ARD16 244 8 246.3 4117 1.16 0.02 12.24
l ARO186 2483 247 .9 42.56 0.58 0.05 10.36
AR0O16 2479 2494 44 44 0.39 0.11 542
ARQ16 2494 251.0 4359 0.82 0.20 7.58
l ARO16 2510 2526 43.47 2.68 0.05 511
ARO16 2526 254 1 43.83 0.1 0.02 7.51
ARO16 2541 2546 4240 0.67 0.03 10.40
ARO18 254 6 256.1 41.82 0.46 0.19 11.35
ARO16 256.1 2576 42.58 0.87 0.46 g8.64
AR016 2578 2591 38.79 0.23 0.68 15.39
ARO16 259.1 2608 42 48 0.40 0.87 9.86
ARD16 2608 262.1 4369 0.35 1.36 6.21
ARO16 262.1 2636 4348 0.28 1.14 7.06
ARQ16 263.6 2651 42 .80 0.27 1.87 7.45
AR016 2651 2666 4135 038 124  10.00
ARD16 266.6 268.1 39.76 .46 0.54 15.46
ARD16 268.1 2696 40.21 Q.90 0.76 13.09
AR(O16 259.6 2711 4172 0.886 0.61 10.87
ARO16 2711 2726 4333 083 068  7.28
ARQ16 2726 274 .1 4341 1.15 0.46 6.84
ARO16 2741 2756 42 53 Q.53 0.77 B.94
ARD16 27586 2771 40.85 0.35 Q.57 13.43
ARQ16 2771 2786 4111 0.36 (.61 12.99

Page 4




HOLE_ID

ARO17
ARO017
ARO017
ARO017
ARO17
AR017
ARO17
ARQ17
AR017
ARO17
AR017
ARO17
ARO17
ARO17
ARO17
ARO17
ARO17
ARO17
AROQ17
ARO17
AR017
ARO17
AR017
ARO17
AR0Q17
AR017
ARO17
AROD17
ARO17
ARO017
ARO17
AR017
ARO17
ARO17
AR017
ARO17
AROQ17
ARO17
AR017
ARO17
AR017
ARO17
AR017
ARO17
ARO17
ARO17
AR017
ARO17

ASSAYS FOR HOLE ARQ17

FROM

23.8
254
27.0
286
30.2
31.8
33.4
35.0
36.6
38.2
39.8
414
43.0
44 6
44 .8
464
48.0
504
92.0
53.6
55.2

56.8

58.4
60.0
60.6
62.0
63.6
65.2
66.1
68.1
69.7
708
7.7
724
73.7
75.0
76.6
79.6
81.2
828
84 .4
86.0
87.0
88.5
89.6
911
92.6
942

TO MgO0%
254 35.00
27.0 3872
28.6 38.43
30.2 42.11
318 41.39
334 40.35
35.0 41.61
36.6 42.01
38.2 23.78
39.8 32.53
414 36.68
43.0
44 .6 31.69
44 8 41.32
46.4 28.53
48.0 26.63
50.4
52.0 38.73
53.6 37.26
55.2 30.63
56.8 21.34
58.4 19.41
60.0 19.11
60.6 19.90
62.0 17.47
63.6 2081
652 23.11
66.1 19.39
68.1 44 .19
69.7 36.64
70.8 4510
717 4430
72.4 42.37
73.7 44 67
75.0 4518
76.6 4469
796 41,31
81.2 42 01
828 41.22
84.4 40.51
86.0 40.50
87.0 20.02
88.5 26.76
896 37.07
91.1 42.00
926 42.93
94.2 43.94
95.6 32.61

Fage 1

Ca0% Fe203%

0.22
0.10
0.16
0.26
0.18
2.07
0.31
0.40
0.36
0.37
0.25

0.1
0.16
0.14
0.08

0.46
0.25
17.20
27.56
28.60
26.87
17.61
10.51
10.88
20.32
25.80
2.69
513
1.33
1.78
2.12
1.23
0.35
0.82
1.21
0.16
0.14
0.14
0.15
7.15
16.49
8.97
413
3.76
1.50
15.14

4.07
423
5.20
3.34
2.62
2.57
3.86
417
13.53
8.65
3.73

4.04
1.94
6.05
428

562
4.70
2.04
1.90
1.15
1.20
4.65
6.00
5.82
2.87
6.50
1.37
7.78
1.98
2.50
3.21
234
2.05
2.63
6.91
419
4.14
5.84
5.18
21.46
2.90
2.27
1.22
1.21
1.73
1.88

4506106

$i102%
20.13
13.33
12.91
6.57
8.69
8.37
6.08
5.04
27.25
17.17
17.51

27.98
10.70
31.48
37.88

10.29
14.87
298
3.45
7.07
9.85
20.84
36.07
32.00
14.54
455
0.54
3.05
-0.05
0.26
2.93
0.55
2.35
0.68
2.41
5.37
6.86
6.64
7.14
15.77
7.86
3.52
2.72
1.86
2.29
2.59



HOLE_ID

ARO17
ARO17
ARO17
AROD17
ARO017
ARO17
AROQ17
ARO017
AR017
AR017
AR0O17
ARO17
ARQ17
AR017
ARO017
ARO17
ARO017
ARO17
ARO17
ARO17
ARO17
AR017
ARO17
ARO17
AROQ17
ARO17
ARO17
ARO17
ARO017
ARO017
ARO017
ARO17
ARO17
ARO017
AR017
ARO17
AR017
ARO017
AR017
ARO17
ARO17
ARO017
AR017
ARO17
ARQ17
ARO17
ARO017
ARO17

FROM

95.6

97.2

98.6
100.2
101.6
103.2
104.6
106.2
107.6
109.2
110.6
112.2
113.6
115.2
116.6
118.2
119.6
121.2
122.6
124.2
125.6
127.2
128.6
130.2
1316
133.2
134.6
136.2
137.6
139.2
140.6
142.2
143.6
145.2
146.6
148.2
149.6
161.1
152.6
154.1
165.6
157.2
158.6
160.2
161.6
163.2
164.6
166.2

Ca0% Fe203%

ASSAYS FORHOLE ARO17
TO Mg0%

87.2 24.01 24.57

986 37.80 7.93
100.2 29.91 19.36
1016 4218 4.82
103.2 4491 2.38
1046 4444 260
106.2 43.93 2.96
1076 41.92 537
1092 3783 10.03
1106 29.37 19.09
112.2 4315 4.09
1136 2813 22.02
1152 4197 4.83
1166  43.90 2.66
1182 4434 2.07
1196 4397 2.54
121.2  42.38 2.73
1226 41.21 317
1242  40.90 1.64
1256 3019 1433
1272 3506  11.56
1286  40.02 4.11
1302 4234 0.64
1316  38.90 3.67
133.2 3823 8.02
1346 4498 1.06
136.2  38.58 7.09
1376  40.57 4.90
139.2  40.98 4.71
1406 3494 10.81
1422 4322 2.49
1436 4.1 1.37
1452 4330 2.91
1466  42.01 3.88
1482  40.71 5.34
1496 4192 411
151.1 40.54 6.72
1526  41.16 5.76
154.1 37.98 8.19
1556 4121 4.48
1672 36.18  10.0
1686 33.72 1278
160.2 3942 7.39
1616  36.81 8.41
163.2 3304 13.74
1646  36.25 8.55
166.2 40.00 5.89
1676 41.64 4.64

Page 2

2.09
1.56
1.87
1.48
1.29
1.12
0.87
0.88
1.10
1.03
0.90
1.00
0.96
0.76
0.62
0.57
1.22
1.06
1.29
1.88
1.76
143
1.26
1.11
1.61
1.15
1.67
1.97
1.90
2.88
1.45
1.51
1.50
149
1.63
1.44
1.59
1.79
1.72
1.33
244
2.14
1.21
1.70
1.78
1.48
1.70
2.13

Si02%
2.79
4.13
0.52
0.63

-0.05
043
1.27
1.33
1.30
273
0.49
0.62
2.25
2.20
2.24
248
4.01
6.27
9.26
8.15
3.61
7.08
7.96

11.80
3.47
252
3.44
3.04
2.82
2.61
2.97
2.70
2.27
295
2.52
2.27
1.06
1.14
1.35
2.78
2.76
3.44
2.39
5.33
3.46
6.40
253
0.79

EE A

494G1



HOLE_ID

AR017
ARO17
AROQ17
ARO017
AR017
AR017
AR0O17
AR017
ARO17
AR017
ARO17

FROM

167.6
169.2
170.6
172.2
173.6
175.2
176.5
178.1
179.2
180.5
181.5

ASSAYS FORHOLE ARO17

TO MgO% Ca0% Fe203%
169.2 44.72 2,36 1.20
170.6 43.09 3.51 1.69
172.2 42 36 415 1.65
1736 39.10 7.78 1.49
175.2 39.65 7.48 1.17
176.5 42.96 3.30 1.33
178.1 41.83 549 1.1
179.2 44 .61 277 1.07
180.5 37.58 10.02 1.16
181.5 8.22 11.23 4.24
182.5 7.24 6.96 7.70

Page 3

Si02%
-0.05
0.96
0.99
1.49
1.81
1.85
0.77
0.25
1.30
43.99
47.51

43010

i8]
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HOLE_ID

ARO018
AR018
ARO18
ARQ18
ARO18
ARO18
ARO18
ARO18
ARO18
ARO18
ARO18
AR018
AR0O18
AR018
ARO18
ARO18
ARO18
AR018
ARO018
ARO18
AR018
ARO18
AR018
ARO18
ARQ18
ARO18
ARO18
ARO018
ARO18
ARO18
ARO18
ARO18
ARO018
AR018
ARO018
ARO18
ARO18
ARO18
ARO18
ARO18
AR018
ARO18
ARO18
ARO018
ARO18
AR018
ARO18
AR018

FROM

12.0
136
15.0
16.8
18.0
19.8
20.8
220
240
26.0
275
301
32.0
33.7
34.8
36.5
38.0
39.5
427
45.8
48.0
48.8
50.5
52.5
53.2
55.0
56.6
57.5
59.1
60.7
62.3
63.8
66.1
66.9
68.6
70.0
716
73.3
749
76.5
78.0
79.5
81.0
82.5
84.0
85.9
87.3
89.7

Ca0% Fe203%

ASSAYS FORHOLE ARO18
TO MgO%
136 43.83 0.15
15.0 4429 0.1
16.8 43.71 0.12
180 40.15 0.12
19.8  43.53 0.10
208 4383 0.11
220 4283 0.18
240 2932 035
26.0 25.58 0.41
275 1113 0.50
30.1 37.50 0.20
32.0 3573 0.16
337  41.07 2.09
348 4130 0.75
365 4349 0.74
380 4473 Q.77
39.5 3875 4.24
427 4296 2.04
458 44.00 047
48.0 4345 0.31
488 4525 0.36
505 4480 0.46
525 43.22 0.23
832 4346 0.13
56.0 4262 0.21
566 4594 0.17
575 4381 0.12
59.1 4498 0.61
60.7 43.66 1.96
623 4455 1.83
63.8 4347 3.32
66.1 41.62 3.39
66.9 41.45 0.38
68.6 4144 3.83
70.0 38.32 7.31
71.6  43.96 1.54
73.3 4447 1.22
749 4551 1.41
765  43.50 325
78.0 43.82 3.33
795 4136 578
810 4485 1.36
825 4137 5.87
840 4392 3.1
859 4518 0.67
873 4044 7.00
89.7 40.08 3.31
909 4415 0.33
Page 1

2.06
2.18
2.92
6.20
2.31
2.76
5.45
17.60
24.39
34.21
7.33
6.56
1.85
1.70
1.49
2.06
3.52
1.87
3.23
3.49
1.22
1.17
2.51
2.50
5.09
1.12
2.63
1.83
1.60
0.86
0.95
1.85
5.22
2.09
2.54
2.27
0.52
0.60
1.01
0.99
1.53
2.34
0.87
0.98
2.16
1.74
6.23
2.88

$i02%
4.82
3.56
3.18
5.09
5.06
3.17
1.44
5.69
487
20.73
8.74
13.70
7.26
9.50
5.30
2.07
5.48
3.17
2.56
2.87
4.52
5.29
5.85
5.29
4.56
3.69
7.22
4.36
5.01
4.28
2.95
437
573
5.07
2.96
2.29
482
1.65
1.40
1.02
0.92
0.17
1.69
1.19
1.09
0.74
1.82
2.64



HOLE_ID

ARO18
ARO018
AR018
ARO18
ARO18
ARO018
ARO018
AR018
AR018
AR018
ARO18
ARO18
AR018
ARO18
AR018
ARO18
ARD18
ARO18
ARO18
AR018
ARO018
ARO18
AR018
ARQ18
ARO018
ARO018
ARO018
ARO18
AR018
AR018
ARO18
ARO18
ARO018
ARO18
AR018
ARO018
AR018
ARO018
AR018
ARO018
AR018
ARO18
ARO018
AR018
ARO018
AR018
ARO18
ARO18

ASSAYS FOR HOLE ARO18

FROM

90.9

92.0

94.0

95.0

96.6

98.1
100.4
102.0
103.5
105.0
106.5
108.0
109.5
111.0
112.5
1140
1155
117.0
118.1
119.7
121.2
122.8
124.4
1257
128.8
130.4
131.8
1331
134.5
135.6
136.4
137.8
1394
140.6
141.6
142.0
142.9

- 143.7

1451
146.5
147.7
148.7
150.0
1561.5
1563.0
154.0
156.0
1574

TO MgO%
G20 4542
940 4443
95.0 41.92
96.6 43.71
98.1 4547

100.4 45.03
102.0 4507
103.5 43.11
105.0 4145
106.5 45.19
108.0 45 .41
109.5 4513
111.0 44 .37
126 3773
114.0 44 .10
116.5 4466
117.0 45.43
1181 44 85
119.7 44 .45
121.2 4431
122.8 38.54
1244 4476
1257 43.36
1288 4328
130.4 44 40
1319 4299
1331 44.63
1345 4496
1356 46.64
1364 4485
137.8 4571
1394 43.97
140.6 4510
1416 4394
1420 4568
1429 4533
143.7 45.39
1451 44 62
146.5 4550
147.7 43.38
148.7 4470
150.0 46.46
1515 45.46
153.0 4326
154.0 41.21
156.0 4159
157 .4 43.16
15690 4248
Page 2

Ca0% Fe203%

0.32
1.79
0.50
1.18
0.34
1.59
1.1
3.15
3.43
1.10
0.73
1.86
1.65
7.52
0.17
0.27
0.14
0.50
0.24
0.20
0.25
0.17
0.19
a.19
0.24
0.26
0.18
0.16
0.28
0.24
0.14
0.27
0.25
0.25
0.26
0.28
0.26
0.25
0.19
0.23
0.20
0.19
0.17
0.18
0.16
0.17
0.27
0.25

1.69
149
3.49
3.03
0.99
1.42
1.41
1.35
1.51
1.22
1.18
1.23
1.14
2.18
2.13
1.80
1.68
1.51
1.68
265
12.19
3.25
4.95
5.86
3.07
6.12
3.68
1.96
1.25
1.86
1.37
2.85
1.46
2.79
1.92
1.67
1.45
215
1.04
1.44
1.27
1.07
0.81
0.99
1.28
115
0.61
0.41

$i02%
1.93
171
4.90
2.52
3.73
1.23
1.73
2.36
4.81
1.87
2.03
0.68
2.55
3.73
3.39
3.39
2.47
3.36
3.89
2.97
0.96
1.34
2.51
1356
2.82
0.64
0.73
1.65
0.05
3.45
1.97
3.24
3.06
270
0.98
1.96
2.21
3.05
342
6.07
3.89
0.73
3.77
8.32
12.05
11.18

9.18
13.29

%]
]
ks
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HOLE_ID

AR018
ARO18
AR018
AROD18
ARO18
ARO18
ARO18
ARO18
ARO18
ARO18
AR018
AR018
AR018
ARO18
ARO18
ARO018
AR0O18
ARO18
AR018
ARO18
ARO18
ARO18
AR018
ARO018
ARO18
ARO18
AR018
ARO018
ARO18
ARO18
ARO18
ARO18
ARO18
ARO18
ARO018
ARO018
ARO018
ARO018
AR018
AR018
ARO18
ARO018
ARO18
ARO18
ARO18
AR018
AR018
ARO18

ASSAYS FOR HOLE ARD18

FROM

159.0
160.5
162.0
164.0
165.4
166.7
168.2
169.8
171.0
172.5
174.0
175.5
177.0
178.5
180.0
181.5
182.3
183.9
185.4
186.9
188.5
189.9
191.5
183.1
194.7
196.2
197.7
199.4
201.0
2022
203.7
205.7
207.0
208.5
210.0
211.5
2126
213.6
2152
216.7
218.0
2194
220.3
2215
222.3
223.5
225.0
226.5

TO MgO0%
160.5 45.19
162.0 4573
164.0  44.51
1654 4463
166.7 4567
168.2 44.76
169.8 4598
171.0 4478
172.5 4416
174.0 4290
1755 43.91
177.0 4333
1785 33.75
180.0 4277
1815 4135
182.3 4373
183.9 43.59
1854 44.24
186.9  41.41
188.5 3948
189.9 3545
191.5 2941
193.1 37.72
194.7 33.03
196.2  35.71
197.7 4125
199.4  40.12
201.0 43.50
2022 4133
203.7  39.31
205.7 4244
207.0  40.05
2085 4190
2100 4232
2115 4572
2126 4474
2136 4568
2162 4270
216.7 4294
2180 4365
2194  44.29
2203 4175
2215 4240
222.3 4376
2235 37.70
225.0 35.54
2265 4003
2280 42.18

Page 3

Ca0Q% Fe203%

0.53
1.02
1.36
0.28
0.16
0.20
0.15
0.18
0.17
0.22
0.22
0.16
0.27
0.13
5.04
222
1.60
2.05
5.31
6.67
9.26
15.30
9.54
13.28
10.90
4.58
4,02
0.41
295
6.76
3.75
579
3.83
3.16
0.60
0.98
0.28
4.51
3.67
3.48
0.28
0.32
0.30
1.22
2.94
12.36
7.48
491

0.22
0.49
0.87
1.66
2.11
3.18
2.02
1.19
1.68
414
2.82
342
15.91
3.09
1.37
1.07
0.80
0.47
0.64
0.71
0.67
0.60
0.65
0.89
0.77
0.73
1.88
1.74
2.91
0.88
1.02
0.49
0.58
110
1.66
1.49
2.15
1.66
0.70
1.38
3.49
7.15
5.27
3.15
9.25
1.75
1.33
0.92

Si02%
488
3.40
5.07
5.99
2.27
1.10
1.07
6.81
8.03
4.29
3.24
4.31
572
6.32
3.83
5.24
8.76
5.41
5.88
6.43

16.04
19.10
5.42
9.86
8.07
6.55
6.93
7.45
3.59
437
3.44
4.98
449
417
0.12
243
0.65
-0.05
270
0.55
1.22
1.23
2.51
0.39
1.73
0.90
0.70
1.41

450131



HOLE_ID

ARO18
AR018
ARO18
ARO18
ARO18
ARO18
ARO18
AR018
ARO018
ARO18
ARO18

ASSAYS FOR HOLE ARO18
FROM TO MgO% Ca0% Fe203%
2280 2295 4575 1.97 0.60
2295 2310 4536 212 0.77
2310 2325 4501 2.81 0.47
2325 2340 4535 1.77 0.81
2340 2355 40.94 7.19 0.93
2355 2370 43.67 3.44 0.91
2370 2385 4257 5.29 0.86
2385 2400 4269 488 1.08
240.0 2418 19.46 13.02 3.70
2418 2430 19.03 13.52 3.59
243.0 2445 18.42 13.52 3.90
Page 4

Si02%
0.22
-0.05
0.46
0.11
0.22
0.63
0.48
0.39
28.79
31.17
32.22

496112



HOLE_ID

AROQ19
AR019
AR018
ARO19
ARO19
AR019
ARO019
ARO019
AR019
AR019
ARO189
AR019
AR019
ARO019
AR019
ARO19
ARO19
AR019
ARO019
ARO019
AR0O19
ARO18
AR019
ARO19
AR019
ARO19
ARO019
ARO19
ARO019
AR019
ARO19
AR019
AR019
ARO019
AR019
ARO19
ARO019
ARO19
ARO019
ARO019
ARO19
AR019
AR019
AR019
ARO019
ARO19
AR019
ARO019

ASSAYS FORHOLE ARO19

Ca0% Fe203%

FROM TO Mg0%
17.0 189 37.77 4.80
18.9 20.3 4462 0.53
20.3 224 4346 0.21
224 240 39.62 0.28
24.0 256  40.14 0.20
256 27.2 4284 0.16
27.2 28.8 4462 0.17
28.8 298 4217 0.13
29.8 314  43.69 0.66
31.4 326 4539 043
326 342 4464 0.18
342 356 4535 0.27
35.6 37.2 43.96 0.58
37.2 38.8 4177 0.20
388 404 4247 0.20
404 418 4194 0.21
41.8 43.1 44 .26 0.28
43.1 448 4483 0.30
44 8 464 3903 0.27
46.4 48.8 4365 0.46
48.8 50.8 43.23 0.18
50.8 524 38.88 0.19
524 540 4292 022
54.0 556  36.58 0.27
55.6 576 1858 1843
57.6 59.2 2078  28.31
99.2 60.7 18.40 14.02
60.7 62.3 18.23 9.93
62.3 63.9 2154 5.55
63.9 648  40.50 0.32
64.8 66.5 32.89 1.79
66.5 69.8 2088 26.75
69.8 715 3139 8.73
71.5 731 4179 2.56
731 748 4295 0.22
748 76.2 4587 0.12
76.2 78.0 45.06 0.12
78.0 794  46.30 0.12
794 813 4586 0.14
813 818 4587 0.12
81.8 83.3 43.77 0.13
83.3 845 4138 0.23
84.5 B854 4267 0.20
85.4 864 44.81 0.22
86.4 874 4523 0.21
87.4 884 43,96 0.22
88.4 88.8 4288 0.20
88.8 893 4224 0.22
Page 1

1.14
1.63
3.29
9.76
7.20
240
2.51
1.71
1.12
148
1.91
244
3.24
2.95
1.87
2.21
213
3.14
9.65
3.34
2.56
11.92
4.46
12.78
10.13
1.69
5.27
5.13
6.12
3.63
717
2,33
10.24
2.66
2.52
2.56
1.90
1.64
2.08
1.96
4.83
8.21
6.35
3.53
2.95
3.21
461
5.55

Si02%
11.19
4.09
439
1.91
422
6.98
3.00
9.64
8.64
2.29
3.98
0.37
2.28
8.40
8.70
9.16
472
1.86
2.59
4.58
597
4.26
497
3.62
10.26
3.29
28.81
37.31
36.69
15.43
22.49
4.76
2.76
5.28
8.71
0.18
243
-0.05
-0.05
-0.05
-0.05
-0.05
0.12
-0.05
0.38
1.92
2.52
1.92

430113



HOLE_ID
AR019

FROM
89.3

ASSAYS FOR HOLE ARO19
TO Mg0% Ca0% Fe203%
908 44.41 0.22 3.55
Page 2

8i02%
0.38

49611
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HOLE_ID

AR020
ARQ20
AR020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
ARO20
AR020
AR020
AR020
AR020
AR020
ARO020
AR020
AR020
AR020
ARQ20
AR020
AR020
AR020
ARO020
AR020
ARO020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
ARO020
AR020
AR020
AR020
AR020
AR020
ARQ20
AR020
AR020

Ca0% Fe203%

ASSAYS FOR HOLE AR020
FROM TO MgO0%
33.0 33.7 0.87 0.02
337 357 0.87 0.02
357 377 072 0.01
377 39.7 044 0.01
39.7 417 0.47 -0.01
417 43.7 0.34 -0.01
437 45.7 0.41 -0.01
457 477 0.71 0.01
477 497 0.44 -0.01
497 51.7 0.44 -0.01
517 837 0.44 0.02
53.7 557 416 0.01
55.7 57.7 0.92 0.02
57.7 58.6 43.59 2.02
58.6 59.7
597 614
614 61.7 27.35 18.79
61.7 63.1
63.1 63.7 44 81 1.33
63.7 65.7 25.85 15.63
65.7 67.1 29.58 16.52
67.1 72.0 34.85 9.33
72.0 74.0 39.68 6.77
74.0 76.0 43.59 1.98
76.0 79.0 3249 13.00
79.0 82.0 41.66 1.46
82.0 85.0 43.64 0.62
85.0 §6.3 44 .46 0.99
86.3 88.0 39.77 5.22
88.0 91.0 42.89 2.59
81.0 94.0 41.75 1.82
94.0 95.3 40.93 0.99
95.3 97.0 43.03 0.35
97.0 100.0 43.19 1.69
100.0 103.0 4216 1.48
103.0 106.0 42.26 1.67
106.0 109.0 41.06 2.65
109.0 112.0 44 .45 0.38
112.0 115.0 44 50 1.12
115.0 117.8 43.41 064
117.8 121.0 45.05 0.19
121.0 124.0 43.45 1.24
124.0 127.0 42.52 1.39
127.0 129.1 41.50 219
1291 1325 44 29 0.21
132.5 135.6 44 .30 0.90
1356 1387 4235 140
138.7 142.0 38.61 7.34
Page 1

61.76
£69.62
59.95
7112
58.50
68.55
50.97
42.80
46.55
64.01
46.74
25.31
26.53

0.26

1.11

0.47
4.99
2.38
1.41
0.75
0.71
1.24
1.06
0.62
0.75
0.75
0.83
1.76
1.50
1.74
0.73
1.54
239
1.60
1.12
1.09
1.61
1.97
1.54
1.36
1.65
1.86
1.30
1.72
0.94

Si02%
24.39
15.87

+ 27.89
16.59
29.51
19.78
39.87
46.43
43.27
2422
40.66
61.21
62.06

5.24

7.40

3.06
10.18
545
9.61
4.01
483
7.54
8.48
6.25
423
6.28
442
6.42
9.43
6.67
5.32
6.61
5.08
6.88
410
541
5.32
3.07
423
6.67
5.66
3.18
3.81
5.90
4.87

4

4530115



HOLE_ID

AR020
AR020
AR020
AR020
AR020
ARO020
ARO020
ARO020
AR020
ARO020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
AR020
ARQ20
AR020
AR020
AR020
AR020
AR020
ARO020
AR020
AR020
ARO020
AR020
ARO020
AR020
AR020
AR020
AR020
ARC20
AR020
ARQ20
AR020
AR020
AR020
ARQ20
AR020

FROM

142.0
145.0
148.0
150.5
152.4
164.5
156.0
159.1
162.0
164.6
167.3
169.0
172.0
174.9
178.0
179.2
181.0
183.9
186.7
187.9
189.0
191.8
195.5
198.2
201.2
204 .4
207.6
210.7
212.2
2140
216.0
218.9
222.0
2245
2276
230.8
2341
237.3
2404
243.5
246.8
250.0
253.0

ASSAYS FOR HOLE AR020

TO Mg0O% CaO% Fe203%
1450 41.12 294 0.95
148.0 4008 425 1.93
1505 4342 0.28 2.27
1524 4292 0.34 479
1545 4484 0.28 2.35
156.0 41.93 0.29 3.68
1591 43.12 2.93 1.55
1620 4575 0.18 2.09
1646 4569 0.19 2.31
167.3 44.24 0.23 1.37
169.0 4519 0.36 1.52
1720 4246 0.31 8.04
1749 4426 1.03 2.22
178.0 45.05 0.20 2.36
179.2  44.99 0.25 2.50
181.0 44.81 0.39 1.59
1839 37.22 7.90 1.67
186.7 44.84 0.23 283
1879 43.56 0.23 4.35
189.0 4490 0.24 2.50
191.8 4292 249 1.10
1955 36.61 3.07 7.98
198.2 4430 0.22 3.00
2012 4428 0.22 2.94
2044 4525 0.23 2.14
2076 4574 0.29 1.40
2107 4533 0.37 1.15
2122 4530 0.20 1.34
2140 4419 0.21 238
216.0 4465 0.20 2.14
2189 4422 0.16 1.26
2220 4019 0.18 3.19
2245 3717 0.12 1.89
2276  38.16 0.14 2.01
2308 3833 0.18 9.25
2341 36.83 6.29 1.40
237.3 3994 4.96 0.99
2404 4291 1.15 0.93
2435 4570 0.17 1.83
2468 4160 0.40 1.23
2500 43.57 0.66 2.09
253.0 3945 0.27 1.71
256.0 38.92 0.23 3.70

Page 2

$i02%
6.88
5.96
5.50
3.16
2.52
6.44
2.23
0.86
1.10
402
2.87
0.35
2.80
1.60
2.32
3.69
5.86
2.91
479
4.01
5.89
10.64
544
5.562
2.57
3.09
6.06
4.85
6.68
4.58
7.48
9.56
19.13
17.08
526
10.07
7.54
6.98
0.76
10.89
3.78
13.81
12.24
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HOLE_ID

AR021
AR021
AR021
ARO2t
ARO021
ARO021
ARO021
ARO021
AR021
ARO21
AR021
ARO21
AR021
ARO021
AR021
ARO21
AR021
ARO21
ARO021
ARO21
ARO21
ARO21
AR021
ARO021
ARO021
ARO21
AR021
ARO21
AR021
AR021
AR021
AR021
AR021
AR021
ARO021
ARO021
ARO21
AR021
ARO021
AR021
AR021
ARO021
AR021
AR021
AR021
ARO021
AR021
ARO021

FROM

14.5
18.5
19.0
220
25.0
28.0
31.0
34.0
36.8
41.0
42.8
44.0
45.7
47.0
49.4
51.0
54.0
55.8
57.0
60.8
63.7
66.8
69.9
73.0
76.0
79.0
82.0
85.0
88.0
91.0
94.0
g7.0
100.0
103.0
106.0
109.0
112.0
115.0
118.0
121.0
123.9
127.0
128.3
130.3
132.3
1354
138.6
1416

Ca0% Fe203%

ASSAYS FOR HOLE ARO21
TO MgO%
155 41856 0.12
19.0 38.10 0.23
220 4364 1.77
250 42 81 1.65
28.0 43.50 1.91
310 43.20 0.27
340 42.00 0.64
36.8 4358 0.47
41.0 41,37 0.38
428 4235 0.33
440 4276 0.40
457 4093 0.37
470 38.06 0.30
494 4418 048
5190 4550 0.42
540 4586 0.61
b5.8 44.09 0.38
57.0 4369 0.36
60.8 4478 0.35
637 3606 10.76
66.8 3997 5.68
69.9 44 32 0.62
73.0 44 97 1.24
76.0 4530 1.38
79.0 4551 1.05
82.0 4572 0.33
85.0 4592 0.69
88.0 45.15 0.73
910 4475 0.83
940 4504 1.35
97.0 4555 0.99
1000 4559 0.49
103.0 45 41 0.33
106.0 4408 217
109.0 4184 212
1120 43.80 1.85
1150 4326 0.47
118.0 4505 0.27
121.0 44 88 0.23
1239 4197 0.26
127.0 43.01 0.18
1283 43.33 0.22
130.3 44 00 0.21
1323 4335 0.21
1354 4276 0.19
1366 4163 0.17
1416  39.27 482
1449 4376 0.51
Page 1

1.67
445
1.50
0.85
0.64
1.95
2.55
1.32
2.68
1.73
1.84
1.89
3.23
1.36
0.66
0.22
1.14
1.03
127
1.38
1.28
0.97
0.51
0.43
0.57
1.78
0.75
0.77
0.19
0.39
0.62
0.86
1.70
0.89
0.49
0.56
1.98
0.87
1.04
3.59
2.54
2.58
2.11
2.54
2.38
0.90
0.86
1.27

$i02%
9.51
13.74
5.41
7.33
6.13
6.24
6.22
517
7.73
7.15
6.00
10.45
14.12
454
3.04
3.29
4.79
5.81
3.03
4.02
4.69
570
442
4.52
3.23
2.39
2.66
4.11
6.19
3.69
2.90
1.92
1.87
2.88
7.45
423
468
3.67
3.36
5.96
563
438
4.03
4.31
6.31
10.42
10.37
712
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HOLE_ID

ARO021
ARO021
ARO021
ARO021
AR021
AR021
ARO021
AR021
ARO021
AR021
AR021
ARO021
ARO021
ARO21
AR021
ARO021
AR021
ARO021
AR021
ARO021
AR021
ARO21
AR021
ARO21
ARO021
ARO21

ASSAYS FOR HOLE AR021
FROM TO MgO% Ca0% Fe203%
1449 146.6 39.21 0.24 8.29
146.6 148.2 42 .41 0.21 6.03
148.2 151.0 44.63 0.24 4.19
151.0 153.0 4543 0.25 2.35
153.0 1558 45,31 1.85 1.05
155.8 158.9 43.23 477 1.14
158.9 161.4 41.54 6.31 1.43
161.4 163.0 46.05 0.99 1.70
163.0 165.7 45.28 0.27 3.07
165.7 168.8 44 69 1.35 2.97
168.8 168.0 30.78 18.43 1.94
169.0 172.0 3963 B8.29 1.88
172.0 175.0 42.25 566 142
175.0 178.0 39.67 B8.32 1.51
178.0 181.0 37.69 11.16 1.20
181.0 184.0 17.89 23.06 2.05
184.0 187.0 21.05 11.33 2.97
187.0 190.0 40.97 7.01 1.21
190.0 193.0 42.36 539 1.36
193.0 196.0 39.73 7.63 1.97
196.0 199.0 4292 3.67 2.17
199.0 202.0 39.82 7.35 1.50
202.0 205.0 26.62 16.05 2.46
205.0 208.0 17.80 13.00 3.95
208.0 211.0 17.59 14.06 4.15
211.0 2140 20.74 11.79 413
Page 2

Si02%
5.38
1.53
0.23
0.77
0.94

-0.05
-0.05
-0.05
-0.05
-0.05
0.14
-0.05
-0.05
0.40
0.50
16.79
22.00
0.78
0.36
1.03
0.57
1.05
13.05
32.65
32.48
28.15

130116
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Our reference
Your reference
Project code
Report date
Report status
Page

4301319
A NALABS

: BUOL5736
: Drop Off 18&19/1/99

: Tasmania Magnesite NL
: 09/02/99
: Final
1 of 2
ANALYTICAL DATA

Analabs Pty. Ltd.

ACN 004 391 664

14 Thirkell St, Burnie

Tasmania 7320

Telephone : (03) 6431 6837
Facgimile : (03) 6431 8890

41.83

7.50 <0.01 2.18 0.12

5.16 <0.01 <0.05 0.78 0.05 43.57

5.35 <0.01 <0.05 1.47 0.05 44.31

6.54 <0.01 <0.05 0.94 0.05 44.01

6.94 <0.01 <0.05 0.48 0.03 43.13
11.05 <0.01 0.09 1.01 0.43 40.64
12.16 0.21 1.45 2.15 0.09 39.00

5.14 <0.01 <0.05 0.81 0.07 44.11
27.88 0.06 1.31 5.54 0.27 29.25

Notes: N.A. = not analysed, -- = element not determined, [.S. = insufficient sample, L.N.R. = listed not received

A subsidiary of Scienlific Services Limiled



ASSAYS FOR HOLE ARQ22A.B

HOLEID FROM

ARO022A 15.5
AR022A 17.5
ARO022A 18.7
AR022A 20.5
ARQ22A 21.7
ARO022A 22.7
AR022A 229
ARO022A - 287
ARQ22A 30.3
AR022A 317
ARO022A 337
AR022A 37.0
AR022A 40.0
AROD22A 430
AR022A 46.0
ARO22A 49.0
AR022B 37.0
AR022B 40.0
AR022B 43.0
AR022B 456
AR0228B 48.8
AR0228 51.0
AR022B 51.6
AR022B 53.8
ARD22B 55.0
AR022B 58.0
AR022B 61.0
AR022B 64.0
ARO022B 67.0
AR0O22B 70.0
AR0228 73.0
AR022B 76.0
AR022B 79.0
AR022B 82.0
AR022B 85.0
ARO022B 88.0
AR022B 91.0
ARO22B 94.0
AR022B 97.0
AR022B 100.0
AR022B 103.0
AR022B 106.0
AR022B 109.0
AR022B 112.0
AR022B 115.0
AR022B 118.0
AR022B 121.0
ARO022B 124.0

TO MgO%
17.5 4347
18.7 43.51
205 4425
217 4252
22.7 4229
229 4424
28.7 34.51
303 4192
31.7 42.80
337 4218
37.0 4469
40.0 4425
43.0 41.51
46.0 45.05
49.0 44.06
51.0 4452
40.0 4442
43.0 43.44
456 44.66
48.8 4340
51.0 44,13
516 4585
53.8 44 .45
55.0 44.50
580 4533
61.0 45.84
640 4530
67.0 4576
70.0 45.77
730 4459
76.0 36.75
790 3162
82.0 398.95
85.0 4612
88.0 44.60
91.0 4531
940 4512
97.0 44.99

100.0 4532
103.0 4521
106.0  45.02
109.0 4585
112.0 4488
115.0 4578
118.0 39.69
121.0 4570
124.0 39.86
127.0 31.17
Page 1

Ca0% Fe203%

0.86
0.85
0.93
317
2.97
0.70
0.93
1.96
0.96
1.47
0.67
0.71
4.82
1.40
1.03
1.36
0.61
1.92
0.76
247
2.1
0.51
0.42
0.56
1.08
1.02
0.65
0.47
0.58
1.06
6.14
14.61
5.58
0.58
2.15
1.23
2.59
2.09
2.14
1.10
0.99
0.60
2.12
1.40
7.07
0.87
5.45
8.60

0.79
0.51
0.45
0.66
1.35
1.58
8.39
0.71
0.93
0.86
0.63
0.73
1.56
1.10
0.98
0.38
0.71
1.48
207
0.82
0.44
0.54
1.63
0.70
0.29
0.40
044
0.64
0.88
0.59
0.91
113
0.85
0.34
0.73
1.43
0.43
0.60
042
0.60
0.35
0.28
0.26
0.23
0.84
D.24
0.43
0.73

Si02%
6.37
6.65
5.45
5.36
6.17
5.16

12.88
7.80
7.19
8.35
4.28
5.44
2.31
1.47
4.60
3.91
4.43
3.77
2.55
4.23
3.35
2.38
2.90
5.29
3.36
247
3.94
2.32
2.00
3.91

10.38
753
5.67
2.88
3.21
1.50
1.01
1.29
0.92
2.64
4.00
3.07
2.35
2.27
3.48
3.83
6.80

19.02

430120



HOLE_ID

AR022B
ARQ22B
AR0228
ARO022B
AR022B
AR022B
AR022B
AR022B
ARO022B
ARO022B
AR022B
AR022B
AR022B
AR022B
AR022B
AR022B
AR022B
AR022B
AR0228B
ARO022B
AR022B
AR022B
AR022B
AR022B
AR022B
ARO022B
AR0228
AR022B
AR022B
AR022B
AR022B
AR022B

ASSAYS FOR HOLE AR022A B
FROM TO Mg0% CaO% Fe203%
127.0  130.0 44.41 2.40 0.85
1300 133.0 3322 1409 1.55
133.0 136.0 44.55 279 0.73
136.0 139.0 4648 1.54 0.52
139.0 1420 4337 5.14 0.58
142.0 145.0 4042 7.64 0.99
1450 148.0 37.19 1090 0.91
148.0 151.0 37.43 11.84 0.72
1510 154.0 3742 1096 1.63
1540 1670 3728 1022 1.57
1570 160.0 45.10 232 0.92
160.0 163.0 45.77 2.90 0.50
163.0 166.0 4344 3.69 145
166.0 1686 46.60 0.34 1.14
168.6 171.7 46.32 049 1.50
1717 1750 3714 .77 4.52
175.0 178.0 13.04 5.86 29.61
178.0 181.0 41.31 4.72 3.08
181.0 184.0 43.90 2.80 1.45
184.0 187.0 39.43 7.95 2.23
187.0  190.0 40.90 5.24 223
190.0 193.0 39.07 5.56 1.82
193.0 196.0 39.47 5.94 1.29
196.0 199.0 4169 4.63 0.83
199.0 202.0 41.16 5.19 0.91
202.0 2050 4325 3.92 0.97
205.0 2080 3569 11.19 1.64
208.0 211.0 32.55 13.73 3.18
2110 2140 2724 10.54 5.68
214.0 217.0 16.04 21.75 2.91
2170 2200 1455 1965 3.08
2200 2230 929 11.85 3.88
Page 2

Si02%
2.10
2,95
1.02

-0.05
-0.05
0.57
1.77
-0.05
0.86
1.72
0.30
-0.05
1.35
0.34
-0.05
2.14
11.96
0.79
0.53
0.58
2.00
5.95
533
3.64
3.86
1.31
3.01
2.68
15.36
20.21
24.59
40.30
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HOLE_ID

AR023
AR023
ARO023
AR023
ARO023
ARO023
ARO023
ARO023
AR023
AR023
AR023
AR023
AR023
AR023
AR023
AR023
AR023
AR023
ARO023
ARO023
AR023
AR023
AR023
AR023
AR023
AR023
AR023
ARO023
AR023
ARO023
AR023
AR023
AR023
AR023
ARO023
ARO023
ARO023
ARO23
AR023
AR023
ARO023
ARO023
ARO023
AR023
AR023
ARO023
ARO023
AR023

FROM

21.0
21.7
240
257
28.7
30.7
33.7
36.7
38.7
407
427
47.7
497
82.7
4.7
577
60.7
62.7
64.3
65.9
66.6
70.0
73.0
76.0
79.0
82.0
85.0
88.0
91.0
94.0
97.0
100.0
103.0
106.0
109.0
112.0
113.5
115.0
118.0
121.0
124.0
127.0
130.0
133.0
136.0
139.0
142.0
145.0

Ca0% Fe203%

ASSAYS FOR HOLE ARC23
TO MgO%
21.7 35.91 1.36
240 42.96 0.57
257 43.25 2.34
287 43.82 0.62
30.7 3860 0.18
33.7 39.74 0.27
367 4014 0.41
387 43.66 0.35
40.7 3948 1.61
427 41.51 1.31
477 4145 0.98
497 41.16 1.12
527 4164 1.50
5477 43.72 1.13
57.7 44 .42 1.13
60.7 3765 1.80
62.7 44 33 0.68
64.3 44 98 0.59
65.9 43.13 1.37
66.6 37.26 270
70.0 4083 1.86
73.0 27.58 8.76
76.0 30.17 6.37
79.0 40.34 1.85
82.0 42 47 202
85.0 2968 9.38
88.0 41.18 1.23
91.0 2533 0.75
940 3945 2.86
97.0 39.59 3.27
100.0 41.44 1.66
103.0 4218 2.07
106.0 43.58 1.18
109.0 42 52 1.04
112.0  40.75 1.53
113.5 42.41 0.36
115.0 42.33 0.33
118.0 41.91 1.14
121.0 43.07 1.16
1240 43.02 1.31
127.0 25.89 18.04
130.0 43.01 0.53
133.0 43.32 0.24
136.0 34.62 0.96
139.0 40.12 0.36
1420 43.16 0.21
145.0 42.57 0.27
1480 39.78 0.32
Page 1

5.26
2.52
1.06
2.03
4.07
3.75
7.26
2.94
510
3.55
5.1
3.22
3.07
1.12
0.69
7.05
1.18
0.54
0.87
237
2.74
8.24
4.01
0.44
0.50
0.94
0.77
12.20
1.47
1.99
1.13
0.49
0.21
0.60
0.60
1.80
262
0.71
0.81
1.09
1.45
3.21
2.50
12.20
463
3.90
3.19
9.72

Si02%
14.51
5.50
4.82
5.37
14.53
10.34
419
5.16
7.04
5.95
6.92
8.37
6.74
5.85
5.05
10.90
474
478
5.84
14.31
5.80
17.34
19.91
11.48
7.50
19.55
10.51
30.30
10.29
9.18
9.14
7.22
7.1
8.27
11.20
9.07
7.98
8.96
7.34
7.77
11.22
542
6.00
10.63
9.24
4.04
5.49
414



HOLE_ID

AR023
AR023
AR023
ARO023
ARO023
ARO023
AR023
ARD23
AR023
ARO023
AR023
ARO023
ARO023
AR023
AR023
AR023
ARO023
AR023
AROQ23
AR023
AR023
ARO023
AR023
AR023
AR023
AR023
ARO023
AR023
ARO023
ARO023
AR023
AR023
ARO023
AR023
AR023
AR023
AR023
AR023
AR023
ARO023
ARO023
AR023
AR023
AR023
AR023
ARO023
ARO023
AR023

ASSAYS FOR HOLE AR023

FROM

148.0
1561.0
154.0
157.0
160.0
163.0
166.0
169.0
172.0
175.0
178.0
181.0
184.0
187.0
190.0
193.0
196.0
199.0
202.0
205.0
208.0
211.0
2140
217.0
219.8
2229
2245
226.0
229.0
232.0
235.0
238.0
241.0
244.0
247.0
250.0
253.0
256.0
259.0
262.0
265.0
268.0
271.0
274.0
277.0
280.0
283.0
286.0

TO MgO%
151.0 4178
1540 31.62
157.0 4135
1600 4048
163.0 40.63
166.0 36.89
169.0 31.69
172.0  35.02
175.0  38.34
1780 4043
181.0 39.26
184.0 39.74
187.0 3530
190.0 36.40
193.0 3274
196.0 41.10
199.0 40.05
2020 43.31
2050 41.25
208.0 3947
211.0 4127
2140 3924
217.0 4146
219.8  33.02
2229 3417
2245 40.25
226.0 37.48
2290 3759
2320 40.53
2350 43.15
238.0 43.63
2410 4308
2440 4205
2470 3989
250.0 32.86
253.0 38.59
256.0 36.05
259.0 41.29
2620 38.99
265.0 4137
268.0 42.07
271.0 38.50
2740 41.81
277.0 38.57
2800 4288
283.0 40.12
286.0 41.92
2890 39.31
Page 2

Ca0% Fe203%

0.22
5.12
279
2.89
2.49
5.10
3.79
6.64
3.46
1.61
2.96
245
4.83
6.02
11.02
235
2.38
0.81
1.00
2.31
1.14
277
2.03
9.64
8.61
1.47
1.44
2.94
1.69
1.31
0.86
1.15
1.77
2.51
2.62
2.38
3.55
1.26
6.75
1.78
2.20
6.95
2.16
6.34
1.15
1.31
1.70
2.07

5.22
5.08
0.73
0.43
0.30
0.53
2.00
1.72
0.35
0.26
0.28
0.31
0.73
0.66
1.31
0.30
0.19
0.12
0.29
0.59
0.09
0.17
0.27
0.91
0.85
1.13
0.92
0.60
0.22
0.23
0.28
0.35
0.79
0.61
1.05
0.41
0.50
0.71
0.97
0.61
1.00
1.18
1.44
0.96
0.70
0.38
1.29
1.95

$i02%
5.7
14.25
7.21
9.75
10.32
13.19
19.61
10.45
13.81
13.09
12.89
12.88
16.87
12.24
10.50
10.02
12.57
8.46
12.07
12.21
12.65
13.93
10.04
12.79
12.29
11.38
17.42
16.57
12.20
7.35
7.34
7.72
7.1
11.75
2417
14.87
18.06
12.51
8.47
12.94
12.42
9.78
7.59
10.82
9.32
13.38
8.08
1041

150123



HOLE_ID

AR023
AR023
AR023
AR023
ARO023
AR023
AR023
AR023
AR023
AR023
AR023
AR023
AR023
ARO023
AR023
ARO023
AR023
AR023
AR023
AR023

ASSAYS FOR HOLE AR023
FROM TO Mg0% Ca0% Fe203%
289.0 292.0 29.32 15.27 1.79
2920 295.0 29.72 16.10 210
295.0 298.0 37.77 5.78 112
298.0 301.0 37.12 3.40 0.46
301.0 304.0 35.84 5.46 0.36
304.0 307.0 32.79 8.13 0.36
307.0 310.0 40.22 5.29 0.32
310.0 313.0 4136 34¢ 0.13
313.0 316.0 39.90 5.37 0.29
316.0 319.0 38.73 3.58 042
319.0 322.0 39.85 1.84 0.33
322.0 325.0 37.70 243 0.41
325.0 328.0 40.72 1.22 2.15
328.0 331.0 4288 0.81 2.12
3310 3340 4561 0.74 0.63
334.0 337.0 4547 0.84 0.17
337.0 3400 45.29 1.00 0.14
340.0 343.0 4479 1.28 0.11
343.0 3460 4554 0.94 0.09
346.0 343.0 46.14 0.59 0.83
Page 3

Si02%
8.87
7.36
8.84

15.26
15.01
16.47
8.94
10.80
7.34
12.12
12.20
15.98
7.42
6.16
3.03
3.29
3.55
452
3.83
1.52

o

i’

D
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ASSAYS FOR HOLE AR024 4536125

HOLE_ID FROM TO MgO% Ca0O% Fe203% SiO2%

AR024 35.2 38.8 3500 443 208 1374
AR024 388 404 3447 13.12 0.70 5.96
AR024 404 432 26.88 1049 154 2316
AR024 432 448 17.94 0.82 264 49.82
AR024 448 455 2345 0.78 2.05 4387
AR024 455 472 3238 2.51 124 2660
AR024 472 498 3285 1469 1.02 5.95
AR024 498 51.5 18.39 5.38 539 39.17
AR024 51.5 528 13.08 1.43 9.25 4765
Page 1



HOLE_ID

AR026
ARO026
ARO026
ARQ26
AR026
AR026

AR026 -

AR026
AR026
AR026
AR026
AR026
AR026
AR026
AR026
AR026
AR026
ARO026
AR026
AR026
ARO026
ARO26
ARO026
AR026
AR026
AR026
ARO026
ARO026
ARO26
ARO026
AR026
ARO026
ARO026
ARO026
ARO026
AR0D26
AR026
AR026
AR026
AR026
AR026
AR026
AR026
AR026
AR026
ARO26
ARO26
ARO026

FROM

16.0
17.5
191
20.0
21.8
234
243
25.1
26.4
28.1
29.0
306
343
36.2
376
39.7
41.1
434
44 4
46.2
48.2
50.1
5186
54.1
55.5
57.4
58.2
61.4
62.9
64.4
65.6
67.4
68.6
71.0
72.5
76.0
776
79.1
80.6
82.1
83.6
85.1
86.6
88.7
90.2
92.0
93.7
95.1

Ca0% Fe203%

ASSAYS FOR HOLE AR026
TO MgO0%
175 4274 0.19
19.1 42.25 0.91
200 4112 0.97
218 43.02 0.18
234 42.59 0.22
243 4180 0.35
25.1 44.18 0.32
264 43.93 0.20
28.1 43.28 1.85
29.0 4479 0.43
306 44,72 0.68
343 4486 2.33
362 4346 0.66
376 44 .57 1.23
39.7 4177 1.13
411 41.58 0.71
434 4217 0.13
444  43.91 0.25
46.2 41.93 1.26
482 41.89 2.21
501 4251 1.45
516  43.33 1.43
54.1 31.79 0.93
555 45.69 0.62
574 4530 0.79
582  45.07 0.71
61.4 44.30 1.15
62.9 4435 1.25
64.4 43.63 3.14
656 43.45 263
674 40.98 6.18
68.6 4047 6.20
71.0 38.15 9.51
725 4457 1.17
76.0 32.56 2.38
776 4479 3.39
791 38.68 412
806 4152 6.50
821 43.21 4.39
836 43.80 411
851 3824 1046
86.6 36.31 10.79
88.7 37.14 11.04
90.2 34.81 8.79
92.0 40.44 6.72
93.7 40.22 7.53
95.1 36.13 12.89
96.7 41.26 6.60
Page 1

0.63
0.29
0.36
0.74
0.40
0.40
0.70
0.60
0.51
0.72
0.51
0.64
0.97
1.38
1.64
1.94
1.82
1.12
1.58
1.34
0.87
0.42
1.73
0.83
0.54
0.72
0.88
0.66
0.67
0.97
1.24
1.29
1.13
1.07
7.38
0.53
1.24
0.81
0.63
0.42
0.65
1.27
1.14
3.56
0.75
0.59
0.84
0.54

Si02%
9.44
9.86

11.27
8.59
945

11.09
583
6.97
5.33
4.51
4.65
2.00
6.24
2.94
8.33
8.78
8.16
5.79
7.32
5.69
7.52
6.28

28.65
2.19
3.34
3.66
4.46
4.02
2.54
2.87
1.85
248
1.73
3.73

17.63
0.12
8.32
1.07
0.53
0.44
1.05
2.19
0.95
6.42
2.87
1.50
1.05
1.56

13012¢



ASSAYS FOR HOLE AR026 490127

HOLE_ID FROM TO Mg0% Ca0% Fe203% SiO2%

AR026 96.7 98.2 43.89 2.28 0.68 3.22
ARO026 98.2 99.8 4265 3.63 0.64 4.08
ARO026 99.8 1013 4162 3.96 0.96 4.76
AR026 1013 1030 35.64 7.48 142 7.08
ARO26 103.0 1046 4047 7.65 1.23 1.32
ARO26 104.6 106.1 4210 5.01 1.01 2.75
ARO26 106.1 1076  45.15 1.46 0.30 2.86
AR026 107.6 109.1 45 .91 1.95 0.29 0.61
ARO026 109.1 1106 4594 1.23 0.14 2.46
AR026 110.6 112.1 45.54 2.26 0.24 0.94
AR026 112.1 1136 4429 2.67 0.77 2.14
ARQ26 113.6 1151 44.07 0.81 0.73 5.72
AR026 115.1 1166  45.01 1.55 0.28 3.63
ARO26 1166 1181 4221 3.47 0.73 5.23
ARO026 1181 1196  45.00 1.02 0.28 4.71
AR026 119.6 1211 4466 147 0.14 480
ARO026 1211 1226 4711 0.82 0.09 1.01
AR026 1226 1241 45.77 1.55 0.19 2.37
AR026 124.1 12566  41.85 0.81 0.21 11.82
ARO26 1256 127 1 43.81 1.1 0.22 6.95
ARO026 127.1 1286 4498 0.96 0.31 4.92
ARO026 128.6 1301 41.52 3.88 0.31 6.22
ARO026 130.1 1316 43.16 245 028 6.14
AR026 1316 1331 4496 0.92 0.11 5.07
AR026 1331 1346 4428 2.81 0.17 2.63
AR026 1346 1361 4471 0.98 0.16 498
ARO026 136.1 1376 4544 1.27 0.32 2.80
ARO026 1376 139.1 44.32 1.92 0.34 3.71
AR026 139.1 1406 4313 2.71 0.28 4.84
AR026 140.6 1421 30.57 10.54 0.69 16.57
ARO026 1421 1436 41.16 4.52 0.78 4.96
ARO026 1436 1451  40.51 5.41 1.04 3.87
AR026 1451 1466 4213 0.87 1.31 8.7¢
AR026 1466 148.1 44.35 0.70 0.59 5.65
AR026 148.1 1496 40.85 1.13 1.24 10.60
AR026 1496 1511 39.81 4.26 0.97 7.15
ARO026 1511 1526 4345 1.88 0.39 513
AR026 152.6 154.1 41.48 3.07 0.48 6.81
ARO026 154.1 1556 45.00 0.83 0.83 272
AR026 155.6 167.1 42.18 4.94 1.10 1.30
AR026 157.1 1586 4274 1.77 1.14 7.60
AR026 158.6 160.1 42.44 214 1.29 8.21
AR0O26 160.1 161.6 38.77 5.27 1.27 11.98
ARO26 161.6 163.1 38.83 1.67 1.18 1412
ARO0O26 163.1 164.6 36.61 2.34 0.68 17.72
AR026 164.6 166.1 40.00 0.75 1.16 12.93
AR026 1661 1676 4219 0.98 0.20 9.95
AR026 1676 1691 4063 0.98 042 12.83
Page 2



HOLE_ID

AR026
AR026
ARO026
ARD26
AR026
ARO026
AR026
AR026
AR026
ARO26
ARO026
AR026
AR026
AR026

ASSAYS FOR HOLE ARO26

FROM

239.6
2411
2426
244 1
2456
247 1
248.6
2501
2516
253.1
2546
256.1
257.6
2591

TO Mg0%
2411 43.62
2426  39.78
244 1 41.29
2456 4057
247 1 37.53
2486 40.39
2501 4224
2516 44 .06
2531 39.50
2546 42.06
256.1 41.47
2576 4236
259.1 4278
2606  42.51

Page 4

Ca0% Fe203%

0.76
4.77
3.77
3.92
7.83
4.03
2.80
1.95
6.87
3.62
2.04
0.93
0.86
1.93

1.52
1.43
1.68
1.86
1.45
1.71
1.60
1.51
1.31
1.17
1.56
0.78
0.52
0.48

$i02%
9.32
10.59
4.37
5.81
7.61
5.68
4.36
2.33
3.57
468
6.34
8.75
7.84
6.59

430126



HOLE_ID

AR026
AR026
AR026
ARO026
AR026
ARO026
AR026
ARO026
AR026
AR026
AR026
AR026
AR026
AR026
ARO026
ARO026
AR026
ARO026
AR026
ARO026
ARO026
AR026
AR026
AR026
AR026
AR026
AR026
AR026
AR026
ARO026
AR026
ARO026
ARO026
ARO026
ARO026
AR026
ARO026
AR026
AR026
AR026
AR026
AROQ26
AR026
ARO26
AR026
AR026
AR026
AR026

ASSAYS FOR HOLE AR026
FROM TO Mg0O% Ca0% Fe203%
1691 1706 4077 0.89 0.17
1706 1721 4007 1.05 0.22
1721 1736 41.70 0.99 0.22
1736 1751 43.71 1.44 0.21
1761 1766  39.33 0.91 0.15
176.6 178.1 41.07 1.04 0.09
178.1 179.6 38.62 1.56 0.08
1766 1811 40.70 1.38 0.05
1811 1826 4212 1.81 0.12
182.6 184.1 43.30 1.11 0.08
1841 1854 3975 3.59 0.36
185.4 187.0 43.02 1.29 0.54
187.0 1886 38.84 249 0.59
1886 190.1 3898 1.88 0.44
190.1 190.8 40.87 2.01 0.30
190.8 181.6 30.99 2.41 0.89
1916 193.1 3460 3.25 0.61
193.1 1946  40.22 1.79 0.14
194 .6 196.1 37.59 5.84 0.58
196.1 197.6 43.31 0.82 0.35
1976 1991 4279 1.10 0.31
1991 2006 4177 0.90 0.36
200.6 202.1 38.56 1.50 0.90
2021 2036 4162 1.40 0.53
203.6 205.1 41.58 1.74 0.19
2051 2066 4283 1.77 0.20
206.8 208.1 4270 0.82 0.55
2081 2096 43.78 1.09 0.61
2096 2111 4372 264 0.59
2111 2126 37.62 7.97 0.74
2126 2141 35.70 7.33 1.26
2141 215.6 38.00 2.58 1.17
2156 2171  38.30 397 1.20
217 1 2186 44.21 1.03 1.11
218.6 220.1 44 .50 1.29 0.69
2201 2216 4444 1.05 0.66
221.6 2231 43.13 1.66 1.33
2231 2246  35.21 5.56 0.86
2246 2261 3998 1.69 0.48
2261 2276  40.51 0.78 0.72
2276 2291  36.50 0.72 0.56
2291 2306 4061 1.15 0.34
230.6 2321 40.03 0.70 0.34
2321 233.6 43.45 0.38 0.97
2336 2351 42.086 1.32 144
2351 236.6 29.22 17.78 2.08
2366 238.1 38.35 7.82 2.02
2381 2396 4258 1.88 1.63
Page 3

Si02%
12.77
13.78
10.45

571
16.14
12.28
16.79
13.23

9.22

7.79

9.97

6.81
13.36
14.21
10.78
27.74
19.32
12.93
11.14

6.89

7.65

9.97
13.38

9.84
10.53

7.84

9.46

6.57

5.44

8.94
10.39
14.17
14.28

6.52

5.58

5.06

5.67
14.82
13.36
14.29
22.92
12.93
15.40
11.15
13.35

5.49

5.18

7.63

430129
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1. INTRODUCTION

The propoéed' Crest/Muitiplex 'Magnesiter Mine is located between the Arthur and

- Keith Rivers. This report by Pitt & Sherry was commissioned by Hatch Australia Pty..

Ltd. to provide geotechnical information to support Hatch’s mine pit and overburden

. design and management plans.

Five (3) excavator test pits were located within the planned mining pit boundaries to
improve the understanding of the nature of the overburden materials at the magnesite
mine site. The location of the pits is shown in Figure 1. The intended location of the pit
boundaries has been modified since this investigation.

2 BACKGROUND

The geological maps of the area show the surface geﬁlegy to be late Quaternary
{Holocene) deposits, with the key indicating sand, gravel and mud of alluvial,
lacustrine and littoral origin. :

The drilling for mineral exploration -an-:_i f:}f the installation of puinp and monitor bores
showed ailuvial materials of variable depth up to approximately 20 metres. Sampling
and evaluation of the alluvial materiais was not part of the drilling programmes.

The budget for the investigation allowed for five excavation pits. The sites for the pits
were selected to provide a representative range of topographic conditions within the
restraints of the budget.

3.  INVESTIGATION

31 Excavation Piis

The logs for five excavation pits and site photographs are shown in Appendix A,
together with a summary of the logs. The summary identifies the location of samples
subsequently tested, the type of laboratory tests undertaken and abbreviated resulis.
Twenty five (25) samples were recovered from the excavation pits.

3.2 Laboratory Testing

Laboratory testing on selected samples included:
» Atterberg Limits fest, including linear shrinkage (12}
» Sieve analysis gradings to - 75 wm (14}
. 'H}Edrnmeter analysis gradings fo - 2 um (4)

Pitt & Sherry Consufting Engineers & B9} FHM3. geo_sep
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s Particle Density tests (for hydrometer analysié) ) 7
» Visual assessments of settlement/sedimentation in deionized water {4)
- Emerson Dispersion tests (6) ' ' S

The results of laboratory testing are shown in Appendix B, iﬂgcther with ?hdtog:raphs
from the sedimentation tests and an extract from AS1289.3.8.1.6 describing the
Determination of Emerson Class Number. :

4. DISCUSSION

4.1 Excavaﬁon Pits

Excavation Pits MMI1 and MM2 exposed silts overlaying riverwash gravels of mixed
origin. The gravels were relatively unconsolidated and became coarser with depth.
Below the watertable the gravels became semi fluid when disturbed and excavation
“below about 4 metres was not possible due to hole collapse. The watertable had
probably been lowered by the pump bore drawdown test which was completed on the
14™ of April. In MM2 extremely weathered (EW) magunesite was recovered from
approximately 4.8 m which was beneath the surface of the fluid gravels.

Extremely weathered magnesite with an irregular surface was exposed below 2 metres
in MM3, underlying a varied exposure of probably Quaternary sediments. This hole

~ was stable to 6.8 metres, with no water inflows. Sample MM3/5 was interesting as it

was composed of fine quartz crystals when viewed under a microscope.

 Excavation MM4 contained relatively unconéolidated_ aingular gravels of mixed

* metamorphic origin which became finer graded with depth. A distinct and horizontal

boundary separated the gravels from the underlying grey silt. The silt contained some
fine angular quarizite gravel which occurred in interbedded layers increasingly with
depth. The strength of the silt was variable with pocket penetrometer values of 35 to 40
kPa up to 200 kPa measured for the full depth. The silt and metamorphic gravel are
likely to be of Quaternary age. The hole was stable.

Excavation MMS5 at RL174 was located on the hill slopes on the east side of the pit.
The pit exposed angular metamorphic gravels interbedded with imregular silt layers.
The sediments are likely to be slope deposits of Quaternary age. Some hele collapse
occurred below 4 metres where water seepage occurred.

4.2 Laboratory Testing
The suite of laboratory tests was selected to characterise the overburden materials.

The Emersen classification number 3 for the EW magnesite is notable (samples 2/5
and 3/3). A class 3 soil disperses in water after remoulding.

Pitt & Sherry Consulting Engineers © E9901 Y03 geo_rep
Printed: 19 day 1999 ’ Rev A




Hatch Australia Pty Ltd o 480289
Magnesite Mine Overburden Investigation _ Page 3

The four samples tested by hydrometer analysis were also tested in a non-standard test
to evaluaie settlement with time and residual colourfturbidity. A 30 g sample of =75
ur fraction was agitated with 1 litre of deionized water and the settlement/appearance
was monitored and photographed.

Significant colour remained in the water after 125 hours. A 50 m! aliquot pipetied from
the 300 ml level of the litre measuring cylinder was centrifuged for 20 minutes at
approximately 3000 rpm. The centrifuging produced a small deposit of fine sediment
in the test tube, however some colouration remained in the water {photograph 6). The
yellow colour in the magnesite samples was notable,

The settlement test was carried out using deionized water. The water from the mine
may have a different effect on the suspended solids.

5. SUMMARY

.

. The depth of Quaternary sedimem-;s'r was often less than indicated from the drilling.
The drilimg may not have distinguished between sediments and EW magnesite.

. The high water table Wi_thin the sedimenis produced instability in the holes..

- The relationship with g'rouhd water in the magnesite is unknown.

- The ad~hoc sed:mentatmnfturb;dlt}r test raises questmns on settlement times and
water treatment requirements.

Fiit & Sherry Consulting Engineers @ : EX019HI0I.geo_rep
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Photograph 4 — Excavation Pit MM4
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Photograph 2 — Excavation Pit MM2
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- PITT & SHERRY 490275
" LABORATORY AND FIELD TESTING SERVICES
" TEST REPORT |
Report N%  N1904
File W 14000
LABNo: Al129 - PITT&SHERRY JOB No: E99019 . DATERECEIVED: 16.4.1999

JOB: Magnesite Mine Overburden Investigation.

MATERIAL: Various gravels, sands and silts. '

SOURCE: Excavation test pits, Magnesite mine, Keith/Arthur River.
SUBMITTED BY: Chris Davies for Pitt & Sherry.

(

aTTERBERG LIMITS : :
' AS1289.3.1.1,3.1.2,3.2.1,3.3.1 & 3.4.1
Condition — oven dried 50°C
Preparation — dry sieved

Liguid Limit, %: 47 32 35 31 33 29

Plastic Limit, %: 34 23 30 21 31 30

Plastic Index, %: 13 9 .5 10 2 0
Linear Shrinkage, %b: 7.5 . 65 4.5 75 | 30 Unobtainable

qutnd Lumt, %: Enobtainable Uncbtainable

{ Plastic Lirmt, 9% 17 © 29 24 22 35 ) 28
Plastic Index, %: Mon Plastic 2 12 s 5 ' 5 "~ Mon Plastic
-— | Linear Shrinkage, %: | Unobtainable 25 7.5 4.0 4.5 Uancktainable
EMERSON CLASS NUMBER
AS 1289381
N Emerson Class N 3

NOTE: {1} Deionised water at 17°C
— (2) NATA accreditation is not applicable to this test.

HEGISTHATIOM N 1025 '
THIS LABORATORY S REGISTEAED 8Y THE MATIONAL ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIS, THE TESTS RERORTED HEREIN
HAVE SEEN PERFORMED [ ACCORDANCE WITH ITS TEStMS OF REGESTRATION. THIS DOGUMENT SHALL ROT BE REPRODUCED EXCEPT IN FULL.
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53mm 94 89
37.5mm 91 78
26.5mm 85 67 *
 19mm 100 - 78 57 100
9.5mm 99 63 100 43 97
4.75mm 99 46 97 30 93
. 2.36mm 100 99 34 95 18 a9 100
0.425mm 97 .93 11 87 . 6 80 88
¥ 0.075mm 75 62 6 69 4 75 56
L unfed <ot oL - Ca-6m oL OF i ML
Closs eahen
" % Pass AS 75mm 100
53mm 100 100 93
375mm | 87 98 87
26.5mm 83 100 95 - 100 77
19mm 76 99 93 , 98 , 66
- 9.5mm 65 98 .81 100 90 100 52
4.75mm 57 97 63 99 80 98 41
2.36mm | 52 94 55 98 - 70 96 34
I.18mm - 29 - - - - -
0.600mm - 74 - - - - -
0.425mm 39 65 36 92 54 84 19
© 0.300mm - 53 . - - - -
8.150mm _ 33 - - - - -
0.075mm | 21 19 24 69 36 58 9
AL < G Cr-mb. S-S ML G-GM
— R AQ o
29.41999

AS1

289:3.6.1

Report N NI1904
File N*

14.000

%5 Pass AS 75mm

130

- Laboratory Manager

REGISTRATION N® 1025
THIS LABORATORY 1S AEGISTERED BY THE NATIONAL ASS

OGIATICN OF TESTHNG AUTHORITIES. AUSTRALIA. THE TESTS REPORTED HEREIN
HAVE BEEN PERFORMED IN AGCORRARGE WITH ITS TERMS OF REGISTRATION. THIS DOCLUMENT SHALL NOT BE REPRGDUCED SXCEPT I8 FULL.
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PITT & SHERRY

LABOHATOFIY AND FIELD TESTING SERVICES

TEST REPORT

JOB: Magnssite Mine Overburden Investigation.
MATERIAL: Various clayey silts and sands. _
SOQURCE; Excavation pits, Keith/ Arthur River.
SUBMITTED BY: C. Davies for Pitt & Sherry.

PITT & SHERRY JOB No: E99019

4392 3'

Report N%  Al112%1

File N* 16.013

DATE RECEIVED: 16.4.1999

HYDROMETER ANAYSIS

Test Method: P & S T14—

analysis of -75pm material recovered from sieve
analysis test.

Medium Gravel 20 - & mm &
Fine Gravel f—2Zmm 1 6 4 -3
Coarse Sand 2-06mm | 3 6 11 4 .
Medium Sand 0.6 - 0.2 mm 9 4 28 -7
Fine Sand 0.2 —0.66 mm 37 5 27 29
Coarse Silt ~ | 0.06—-0.02 mm 16 11 14 22
Medium Silt | 0.02-0.006 mm 11 18 7 9
Fine Silt 0006-0.002mm | 7 32 2 8
Clay <0.002 mm 16 12 7 18
See also attached grading curves.
PAR' B ,
Test Method: P & S T10
i 172 Samplé Referencer | 13 o 25 L 37 CUA3
S(}il Particle Densﬁy {-75um), glem™; 2.67 3.04 2.80 2.67




190280

Report N°: | A1129/1
File W™ _ 14.018

1

SIEVE ANALYSIS

Test Method : AS 1289.3.6.1

| _ ample Referénce
o : 7 % Pass AS 9.5mm’ S 100

4.75mm 98

o 2.36mm 97

o ' . 0425mm | 7%
' ' ' ' 0.075mm | 37

"R. Absolom E ,
.Laboratory Manager = - 12.5.1999
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‘AS 1289.3.8.1—1997 o 2

If the soil slakes but does not disperse, obtain a few grams of air-dried soil and add
distilled water to bring the soil to approximately the plastic limit. Remould at this
moisture content with the spatula for 2 min. Roll three balls of this soil {six if
reservoir or other contact water is also to be tested) about 3 mm in diameter. Repeat
Step (b) with these remoulded balls {see Note 3).

If the soil still does not disperse, check chemically for presence of calcium
carbonate or calcium sulfate {see Note 4).

- If calcium carbonate or calcium sulfate is not present,'prepare a 1:5 soilfwater

suspensicn by placing 2 g of original air-dried soil in the bottom of a test tube and
adding 10 mL of water. Shake vigorously for 10 min. Record whether the
suspension remains dispersed or flocculates, showing clear or almost clear water at
the surface, within 5 min.

6 DETERMINATION OF EMERSON CLASS NUMBER  If a soil slakes it belongs
to one of Classes | to 6 (see Figure 1). If it does not slake it belongs to Class 7 or
Class 8. The soil shall be classified as follows:

Class 1 Air-dried crumbs of soil shall show a strong dispersing reaction, i.e. a
colividal cloud shall cover nearly the whole of the bottom of the beaker, usually in
a very thin layer. No fixed time can be set for observation of the dispersing
reaction, but the reaction should be evident within about 10 min. In extreme cases
all the water in the beaker becomes cloudy leaving only a coarse residee in a cloud
of clay. '

Class 2 Air-dried crembs of soil shall show a moderate to slight reaction. A
moderate reaction consists of an easily recognizable cloud of colloids in suspension
usually spreading in thin streaks on the bottom of the beaker. A slight reaction
consists of the bare hint of cloud in water at the surface of the crumbs.

Class 3 The soil remoulded at the plastic limit shall disperse in water.

Class 4 The remoulded soil shall not dispersc in water and calcium carbonate nor
shail calcium sulfate be present.

Class 5 The remoulded soil shall not d'isperse in water and the 1:5 soilfwater
suspension shall remain dispersed after 5 min. :

Class 6 The remoulded soil shall not disperse in water and the 1:5 soilfwater
suspension shall begin to flocculate within 5 min. '

Class 7 The air-dried crumbs of soil shall remain coherent in water and shall
swell.

Class 8 The air-dried crumbs of soil shall remain coherént in water and shall not

swell.

7 REPORTING OF RESULTS The following shall be reported:

Emerson class number.

Sample identification.

Source of material.

Date of sampling.

Soil description.

Type and temperature of water used for testing.
Reference to this Standard, i.e. AS 1289.3.8.1.
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Hatch Australia Pty.Ltd. i 4 9 G 2 3 6
Magnesite Mine Overburden Investigation

amples I 1/3 i 2/5 3/7 4/3
Photograph 5 — Settlement Test, Time = 0, 12/5/1999

Samples S 1/3 ;

Photograph 6 — Settlement Test, Time = + 125 hours, including centrifuged samples

17/5/1999
Pitt & Sherry Consulting Engineers © E99019H003.photos
Printed: 19 May 1999 Rev A



Hatch Australia Pty.Ltd. < 4 9 0 2 8 ?
Magnesite Mine Overburden Investigation

Samples
Photograph 7 — Settlement Test, Time = + 150 hours (6 days 6 hours) (18/5/1999)

Pitt & Sherry Consulting Engineers © E99019H003.photos

Printed: 19 May 1999

Rev A
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APPENDIX 5
- Bulk Density Tests
1983 Testing CRAE
B HOLE DEPTH  WT (gm) VOL(c)  DENSITY
_ {gm/cc)
Magnesite
{good)} AR3 3015 135.02 - 485 2781012
o (recryst) _ AR3 - 3300 109.92 39.0 2824015
o {recryst low qual) AR3 25738 143.52 : 49.0 293+0.12
{weathered) AR3 197.0 179.36 61.0
s (weathered) AR3 93.0 107.60 415
P Mean =2.81 gm/ce St. dev=0.14
- Amphibolite R :
Footwall AR3 406.0 369.49 129.0 286+004
AR3 400.5 - 23396 - 8380 2,66+ 006
_ AR3 400.5 4173 160 2614033
' Mean =2.71 gmfce St. dev. =0.13
B Schist AR2 01.0 211.95 84.0 2524+ 0.06
: Hangingwall : ARZ 96.0 211.75 115.0 1.84 + 0.03
R {weathered) AR2
: - Mean =2.18
Permian
' Fresh foliated - AR2 7 - 7
o Siltsiones KR2 - AR2 _ 16.49 333.96 127.0 2.63+0.04
g 1999 Testing — Analabs Pty Ltd, Burnie
- DESCRIPTION _ DENSITY
- AROI9 High grade clayey magnesite 208 m—224m 267
ARO19 High grade fermginous hard magnesite 40.4-41.8 m 2.65
o ARO1S - High grade ferruginous and clayey magnesite 52.4 — 54.0m 261
: ARO20 High grade white crystalline magnesite 880 -91.0m - 278
ARO02) High grade ferruginous hard wagnesite 162.0 — 164.6m - 282

- 22
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DRILL CORES (3}

THIN SECTION

The three cores mounteéd are each composed of a fine

- grained laminated carbonate , which is FERROCAN DOLOMITE (SEM)

Coarse grained carbonate veining is composed of the same

- mineral.

SAMPLE AR 9

- DRILL CORES (5)

THIN SECTICN

The five cores mounted all consist of ignéous rbcks.
Two are coarse DOLERITES with altered plagioclase, actinolite,
and coarse titanite., One is a finer grained eguivalent, with
abundant ores. :

Two are more altered, with one(METADOLERITE) having chlorite

~as the ferromagnesian, abundant rutile and the quite fresh

plagioclase part recrystallised. The fifth example is heavily
chloritised , with some carbonate veining, and has partly lost

-its primary texture.




1

— SAMPLE AR lD

DRILL CORES (3) e
‘cernsT T
THIN SECTION Varo ETVS

- '_ : The three cores mounted are all altered ignecus rocks.

Dne is a METADOLERITE , with several clincamphiboles, one
having a distinct purple pleoch01c tint, and part sericitised
plagloclase.

The second was prnbahly basic, now consisting of chlorite
.- subordinate to recrystallised plagioclase, and ? gquartz , plus
; 5% leucoxene/rutile.

‘The third has totally lost its igneous texture, now =z finely
laminated semi schST of chlorite, quartz, Ti oxides etc, also
with coarse veins OF carbonate ,quartz, chlorite and some
tourmaline.

" SAMPLES AR 2 . .

DRILL CORES (2)
THIN SECTION
AR2 and AR 2. are altered DOLERITES. They retain their

intrusive texture, now composed of several clinoamphiboles,
and a totally sericitised feldspar plus extensive oxide ores.
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ﬁRILL CORE - creamy brown carbonate with grey carbonate
velns. ,

- THIN SECTICH

MAGNESITE DOMINANT,

PYRITE .~ TRACE
VEINS = .
MAGNESITE DOMINANT
DOLOMITE

, The interval consists of a véry fine grained brown
tinted slightly FERRCAN MAGNESITE ; that is extensively
veined and penetrated by a clear coarse grained carbonate .

: This is mainly magnesite, but does contain a narrow
vein of DOLOMITE.

SAMPLE AR 21 203M

———— T o o o s . P A e . A e

DRILL CORE grey carbonate with white carbonate veins

THIN SECTION

PIECE A.
DOLOMITE

"OPAQUES  TRACE

VEIN
DOLOMITE

PIECE B
DOLOMITE

- CPAQUES TRACE

VEIN
DOLOMITE

: Two core piecés were mounted. In ‘'a, the rock
consisted of a medium grained tinted carbonate,DOLOMITE p

-crossed by a carbonate vein that was a clear DOLOMITE

The former has about a 0.2mm grainsizes, with undulese
extinction and irregular contacts.

- In B, there are three types of carbonate. Part -is a
micritic type, with very fine drainsize, part is a tinted
undulose " carbeonate, as in A, and there are alsoc clear
carbonate veins. The SEM found all tc be DOLOMITE. :




DRILL CORE dark grey fine carbonate

'THIN SECTION

DOLOMITE = DOMINANT

QUARTZ TRACE
ORES TRACE
VEINS

DOMINANT DCMINANT
QUARTE - MINOR
‘This is a fineigrained well lineated DOLOMITE.

The dolomite occurs as sub 50 micron elongate aligned
crystals with low levels of fine ores and guartsz.

The fabric is crossed by folded veined of coarse
carbonate{doclomite 1, and quartz. '

SAMPLE AR 21 211M

DRILL CORE - fine grained grey carbonate

THIN SECTION

DOLOMITE . DOMINANT,

 CHLORITE MINOR TO TRACE
QUARTZ - ACCESSORY TO TRACE
RUTILE ACCESSORY TO TRACE
PYRITE . TRACE
‘This is a very fine grained DOLOMITE, containing

some narrow bands low in carbonate, that are a mixture of
chlorite, quartz, Ti oxides and pyrite etc.
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DRILL CORE 7 grey carbonate with white carbonate veins.

THIN SECTTON

DOLOMITE

VEIN
ME CALCITE
The core is a DOLOMITE , that has a variable

texture. This consists of medium and fine grained dolomite
with either locally dominant.

The coarse veins are of Mg CALCITE.
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21/199 DARK FINE GRAINED FERROAN MAGNESITE AND COARSER CLEAR
MAGNESITE. FIELD WIDTH 2.2MM

21/203 DOLOMITE VEIN THROUGH DOLOMITE WALLROCK. FIELD WIDTH
2.2MM



430301

21/204.7. DOLOMITE QUARTZ VEIN THROUGH FINE GRAINED DOLOMITE.
FIELD WIDTH 2.2MM

2/ A2 SIS QUARTZ CLAST IN FINE GRAINED DOLOMITE WITH SILICEOUS
BANDS. FIELD WIDTH 2.2MM
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21/214. MG CALCITE VEIN THROUGH DOLOMITE. FIELD WIDTH 2.2MM
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