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1. SUMMARY

Two potentially large deposits of moderate-high grade
magnesite have been identified by geological mapping

and diamond drilling in the Arthur River region, north-
western Tasmania. One of these, the Lyons River prospect
consists of a magnesite dominated zone 200m - 400m wide,
over 1000m long and at least 270m deep. The other deposit,
the Keith - Arthur River prospect is less well known as

it occurs beneath Quaternary alluvium, but it is con-

sidered to be of similar dimensions.

Petrological work and initial beneficiation studies
suggest that magnesite of acceptable quality can be
produced from the deposits but considerable additional

work is required to fully define the resource.

Other magnesite occurrences are known in the region and
there is potential for the identification of additional

deposits with further exploration.

2. INTRCDUCTION

CRA Exploration Pty.Limited has entered intoc a Farm-in
and Joint Venture agreement with Mineral Holdings
Australia Pty.Limited. This agreement, which commenced
on 8th April, 1982 covers the exploration and develop-
ment of all magnesite resources within Mineral Holdings
EL 43/70 in the Arthur River area of Northwest Tasmania..

Several groups had carried out limited exploration
programmes north of the Arthur River but initial
mapping by CRAE geologists indicated a large potential
resource in the Lyons River. One diamond drillhole,
DD82 LR1 was developed in December, 1982 to test the

Lyons River area.
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This hole encountered a thick magnesite dominant carbonate

sequence accross a drill width of 356m.

The result was extremely encouraging and has been followed up
by a programme of detailed geological mapping and the
development of two additional diamond drillholes to 418.5m

and 367.5m depth. This work has been supported by petrological
studies to determine mineral and contaminant phases present,
and by initial beneficiation tests at the Zinc Corporation

Limited in Broken Hill.

Regional mapping suggested a second large body of magnesite
beneath alluvial covered ground between the Keith and Arthur
Rivers. Two diamond drillholes 138m and 244m deep have

been developed in this area. DD83 AR2 intersected 127m

of high grade magnesite. As a large magnesite body is

indicated in this area, additional drilling is planned.

3. CONCLUSIONS

Exploration to date has provided highly encouraging results.
Three diamond drillholes in the Lyons River area have out-
lined a major body of magnesite. The zone is at least 1000m
in length and from 200m ~ 400m in width. The magnesite
extends to vertical depths of at least 270m. DD82 LR1
contains two major sections of magnesite (+40% Mg0) between’
127.5m and 267.0m {(139.5m);and 296.9m to 369.4m (72.5m).

In DD83 LR2 major sections of +40% MgO occur between 74.0m
and 120.0m (46.0m); 175.0 to 200.7m (25.7m); 250m to 290m
(40.0m) ; and 300m to 403m (103.0m).

The iron, calcium, silica and alumina contents are variable
but limited petroleogical and heavy media separaticn tests

suggest they can be reduced to acceptable limits.

i



DD83 AR2 intersected 127.5m of magnesite between 104.0m
and 231.5m. This result suggests the presence of a second
major body in the area between the Keith and Arthur Rivers,
some 5km north of the Lyons River Deposit. Initial
indications suggest that this body is also extensive but

additional drilling is required.

4. RECOMMENDATIONS

It is recommended that CRA Exploration Pty.Limited
continue to evaluate the known magnesite deposits and
to search for additional deposits within EL 43/70. A
future programme involving regional and detailed geol-
ogical mapping and diamond drilling is presented in

section 9 of this report.

5. LOCATION AND ACCESS

A map showing the location of EL 43/70 is presented in
Plan TASh 1510.

Access to the main areas of interest is via the Waratah
Highway to Henrietta then by sealed and gravelled minor
roads to the former sawmilling centre at West Takone,

An all-weather forestry road continues beyond West Takone,
over the Arthur and Keith Rivers and almost to the Lyons
River. This road ends at the Lyons River prospect.
Numerous logging tracks beyond this are generally only

accessible by foot.

Topography in the area is rugged with relief up to 400m
and slopes locally up to 50°. Vegetation consists of
horizontal scrub on valley slopes and myrtle and hardwood
forests on ridge tops. Ground conditions during winter
are very boggy, severely hampering normal exploration and

siting of drill rigs.
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Cutcrop throughout the region is generally poor with most
exposures being restricted to road cuttings. The magnesite
outcrops are bold but widely scattered. Road cuttings over
the known magnesite commonly expose a distinctive yellow
sandy clay with magnesite or silica fragments. Where
present this is regarded as an indication of underlying

magnesite.

6. PREVIOUS EXPLORATION

Magnesite was first identified in 1925 by P.B. Nye (Nye 1925)
who assayed "dolomite" outcrops from the northern banks of
the Arthur River while assessing the suitability of the area
for a dam site. These samples returned Mg0O values of 45 -

47.6% showing the material to be nearly pure magnesite.

Nye subsequently reported outcrops of dolomite and magnesite

in Cann Creek some 6km north of the Arthur River occurrence,

Since Mineral Holdings Australia obtained EL 43/70 numerous
companies have explored the area under joint venture arrange-
ments. B.H.P. examined and sampled outcrops at the Arthur
River prospect (Flood et al; 1971). A.0Q. (Australia) drilled
two percussion holes there and Osterreichish Amerikanische
Magnesite AG (OAMAG) followed this work up with four shallow
diamond drillholes (Relogged and presented in Appendix VIII in
this report). CRAE explored parts of the area in 1971 for
basemetals associated with the Keith River gossan zone
(Porter 1971). Two diamond holes were drilled, however, no
significant basemeta& concentrations were identified. These

holes were re-logged and included in this report as Appendix VII.
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During the tenure of EL 43/70 Mineral Holdings Australia
located three groups of magnesite outcrops in the Lyons
River area and carried out minor trenching and sampling.
Magnesite was located in the Lyons River, on the northern
slopes of a tributary of the Lyons River north of B.A. Creek,
and on the high slopes east of the Lyons River. The last
mentioned group of outcrops is referred to as the Pinner

outcrops.

7. GEOLQGY

The magnesite deposits in the Arthur River region are
situated in a north-northeast striking belt of highly
deformed Precambrian rocks known as the Arthur Lineament.
The Arthur Lineament varies from 8km to 15km wide and
extends from Wynyard on the northwest coast to an area
north of Granville Harbour on the west coast of Tasmania.
The Savage River iron ore and magnesite deposits occur
within the Arthur Lineament and along with their host rocks
are thought to be correlatives of similar rocks within

the Arthur River E.L.

The area north of the Arthur River within EL 43/70 is largely
underlain by Permian conglomerate - mudstone and Tertiary
basalt. These rocks effectively bury the Precambrian rocks
of the Arthur Lineament. A block of down-faulted Permian
rocks also occurs to the west of Lyons River - Arthur River
magnesite deposits. (See Plan TASh 1435}

The area abutting the magnesite zone to the east is underlain
by guartz schists and quartz-mica schists known as the

Keith Schists. These rocks are regarded as the hanging

wall sequence. The western footwall sequence is dominated

by amphibolite and pyritic siltstone. The Keith River gossan
zone is situated within this segquence and is possibly a
correlative of the Savage River pyrite - magnetite deposits.
The magnesite horizon is thought to be a conformable strata-

graphic unit.
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In view of the poor cutcrop in the area detailed structural
information is not available however the magnesite horizon
is thought from drillhole information to dip steeply south-

east.

8. 1982 - 1983 WORK PROGRAMME

8.1 Detailed Geolcgical Evaluation

During the early assessment of the area by CRAE, the Lyons
River area was mapped in detail. It was concluded that the
magnesite outcrops in that area represent one large magnesite
unit or a series of small parallel lenses. The Lyons River -
Arthur River line of magnesite occurrences was subsequently
mapped at 1 : 5000 scale. The results of both mapping phases
are presented in plans TASh 1350, 1351, 1In total over 10km
of strike length was mapped. This was done to identify the
positions of the magnesite horizon for future drill testing
and to evaluate the possibility of a continuous magnesite
horizon between the Lyons River prospect and the Arthur

River prospect.

The principal conclusion from this work is that the magnesite
is not continuous over the zone but occurs in discrete
intervals along it. This is most notable at the northern

end of the Lyons River deposit where the magnesite thins

from about 350m to 30m or less within a strike length of
300m.

8.2 Air - Track Drilling

Another ocutcome of the geoclogical mapping programme was

the tentative identification of weathered magnesite on the
eastern edge of a zone of Quaternary alluvium between the
Keith and Arthur Rivers. Subsequent drill testing (DD83 AR2Z2)

confirmed the presence of magnesite here.
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An attempt was made to locate continuations of this
magnesite beneath the alluvium to guide the siting of
future diamond drillholes. Fourteen air-track holes
were drilled totalling 157m. Six of these encountered
identifiable bedrock and allowed the eastern boundary
of the magnesite unit to be located on the northern
one of three traverses {(see Plan TASh 1511 for locations).
The remainder of the holes did not penetrate below the
alluvium within the 12m depth capability of the drill
rig. Samples of the material identified as weathered
magnesite were despatched for assay as an additional

check.

Results are awaited.

The presence of magnesite on the northern traverse suggests
that the Keith-Arthur River magnesite deposit has a strike
length of at least 1100m.

8.3 Diamond Drilling

Six diamond drillholes were completed by CRAE during 1982~
1983. 1In total, 1594 metres were drilled. A further
diamond drillhole is currently in progress at the Lyons
River prospect. Locations of these holes are shown on
Plan TASh 1435,

8.3.1. Drilling at the Lyons River Prospect

DDP82 LRl wasg drilled in the south of the Lyons River
prospect to test the conclusion from detailed mapping,
that the area of widely scattered magnesite outcrops
ig underlain by a large magnesite lens. The hole
intersected in total 20lm of magnesite within a

357m (downhole) zone of magnesite and dolomite.



i
w
I
&
WY
=3

Drill core was split and sampled at approximately 5m
intervals and assayed by Zinc Corporation at Broken
Hill.

Results show the following intervals to contain

greater than 40% Mg0:-

From {(m) To (m) Interval (m)

97.7 109.7 12.0
127.5 134.0 6.5
139.0 170.2 31.2
182.9 267.0 84.1
296.9 317.1 20.5
322.2 338.6 16.4
341.5 369.4 27.9
Total 198.6

The result confirms the presence of a wide zone of

magnesite at the Lyons River.

A drill section for DD82 LR1 ‘i1s presented in Plan

TASh 1354. A graphic log of assay results is presented
in Plan TASh 1225.The drill leg is presented in Appendix
IT.

DD83 LR2 was drilled approximately 900m north of

DD82 LR1 to test the carbonate zone in the vicinity

of the Pinner outcrops. The hole was collared on a
basalt covered ridge and passed through 62m of basalt,-
gravel and weathered magnesite before intersecting
fresh magnesite. The carbonate zone was intersected
between 62.2m and 408.1m.

:
tha V¥
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The following intervals contain more than 40% MgO:-

From (m) To (m) Interval (m)

74.0 85.0 11.0
100.0 120.0 20.0
125.0 130.0 5.0
135.0 140.0 5.0
175.0 200.7 25.7
250.0 265.0 15.0
280.0 290.0 10.0
300.0 305.0 5.0
310.0 320.0 10.0
325.0 370.0 45.0
375.0 403.0 28.0

Total 179.7

[
-

The result introduced the pcssibility of a large magnesite

deposit over 900m long at the Lyons River prospect.

The DD83 LR2 drill section is presented in plan TASh 1299,

assays in plan TASh 1304 and the drill log in Appendix III.

DD83 LR3 was drilled approximately 750m south of DD82 LRI

to seek southern continuations of the magnesite. The hole

intersected the carbonate horizon between 41.0m and
284.2m, but the lithology here is dominated by dolomite
and carbonate-bearing schist. Minor magnesite only was
intersected between 41.0 and 92.1lm and between 266.8m
and 284.2m. This magnesite is affected by numerous
cavities and deposits of silica. Only one interval

exceeded 40% Mg0 (56.8m - 62.0m).

It isconcluded that the carbonate horizon thins between
DD82 LR1 and DD83 LR3 and that the magnesite lenses out

in this zone.
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The DD83 LR3 drill section is presented in Plan TASh
1371 and the drill log is presented in Appendix IV.

DD83 LR4 was collared between DD82 LR1 and DD83 LR2
to test for continuity of the magnesite between those
two holes. This hole was abandoned at 37.0m due to

drilling difficulties in hard siliceous dolomite.
DD83 LR5 was collared approximately 30m east of DD83

LR4 to effect the same test. This hole is currently

in progress.

8.3.2, Drilling at the Keith - Arthur River Prospect

DD83 AR]l was drilled southwest and along strike from
the Arthur River prospect to seek continuations of that
deposit. The hole intersected amphibolite only in the
expected carbonate zone and then passed into down-
faulted Permian rocks. It 1s concluded that the Arthur
River magnesite outcrops represent a small body trun-
cated by faulting against the Permian sequence.

A drill section for DD83 ARl is presented in Plan

TASh 1410 and the drill log is presented in Appendix V.

DD83 AR2 was drilled beneath Quaternary alluvium between
the Keith and Arthur Rivers. The hole was drilled to

test the exposures of interpreted weathered magnesite

on the eastern edge of the alluvial area. The hole

passed through 104m of hanging wall schists and then
intersected 127.5m of magnesite. The hole was terminated

at Z244.5m after intersecting an intrusive mafic dyke.

The following intervals contain greater than 40% MgO.

From (m) To (m) Interval {(m}
104.0 145.6 41.6
159.0 164.0 5.0
174.0 232.0 58.4

Total 105.0



The result confirms the presence of good widths of
magnesite beneath the alluvial cover at the Keith-

Arthur River prospect.

The mafic intrusive at the bottom of DD83 AR2 presents
a problem. If it is a small dyke it may not mark the
western boundary of the magnesite unit. In this case,
it may be feasible to re-enter DD83 AR2 and extend it
beyond the intrusive to seek further magnesite. This
intrusive contains significant amounts of magnetite
and ground magnetic traverses have been done to allow
modelling of the magnetic anomaly thus delineated.

Processing of these results is in progress.

DD83 AR2 is rich in talc compared to the other holes
in the Arthur River region. This possibly reflects

a localised contact aureole arocund the mafic intrusive.
The talc is expected to contribute significantly to
the silica contents in DD83 AR2. The talc is not

‘ regarded as a serious impurity, however, as a simple
flotation procedure should be able to separate it

from the magnesite.

A drill section for DD83 AR2 is presented in Plan
TASh 1425 and a graphic log of assay results in Plan
TASh 1430. The drill log is presented in Appendix VI.

8.3.3. Previous Drilling

Drill core from the OAMAG holes at the Arthur River
prospect and from the CRAE holes at the Keith River
prospect was relogged to gain compatibility with the
drill logs from the present phase of drilling. Drill
sections are presented in Plans TASh 1372, 1389, 1426
and 1427; and drill leogs are presented in Appendices
VII and VIII.
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8.4 Petrology

Silica is the major impurity in magnesite from the Arthur
River region. The magnesite commonly contains silica in
components, alumina and iron are variable but commonly

very low.

Twenty five samples of core from DD82 LR1 and DD83 LR2
were collected for petrological and chemical examination
to determine the size, locaticon and identity of con-
taminant elements as a first step in beneficiation studies
of the magnesite deposits. The results from this work

are presented in Appendix IX.

The main conclusion from this work is that the mineralogy
is simple. Most samples are mixtures of magnesite and
dolomite with minor quartz, pyrite and traces of talc and
chlorite. The major contaminants tend to occur in dark
coloured dolomitic patches rather than in the-magnesite
itself. It is possible that this material could be removed

by a simple flotation or photometric ore sorting process.

8.5 Beneficiation Studies

Preliminary beneficiation studies using drill core are
being carried out at the Zinc Corporation Limited in
Broken Hill. It must be stressed that the results
available at present can be used only as a rough guide.
The results suggest that silica can be readily separated
from the magnesite by heavy liquid separation techniques.
Iron on the other hand may be harder to separate. Work is

continuing on this problem.

4
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9. FUTURE PROGRAMME

The following work has been proposed for the next year of

exploration at EL 43/70.

1. Continuation of DD83 LR5 to complete the test of the

central Lyons River section.

2. Two diamond drillholes are planned at the Keith-Arthur
River prospect. One is planned approximately 800m
north of DD83 ARZ2 and the other is planned approximately
500m south west of DD83 ARZ. These holes will seek
strike - continuations of magnesite intersected in that
hole.

3. The regional mapping programme will be extended to cover
the Cann Creek magnesite occurrence to evaluate the

possibility of a large magnesite deposit there.

4. Geological mapping will be extended south of DD83 LR3

to locate southern extentions of the carbonate zone:

5. The area east of the magnesite zone, particularly along
B.A.Creek, will also be examined to seek further

magnesite occcurrences.

6. There is a need for additional diamond drill holesbetween
DD82 LRl and DD83 LR3 and north of DD83 LR2, to more
closely define the northern and southern limits of the

thick magnesite encountered at the Lyons River prospect.

7. Additional diamond drilling may be needed in the Keith-

Arthur River section.
8. The beneficiaticon testing will continue.

This work should be sufficient to outline the major ore
zonesidentified to date. Further work on these would
consist of vertical percussion drilling to allow the

estimation of ore reserves.
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APPENDIX I

DESCRIPTION OF TEXTURES REFERRED TO IN DRILL-LOGS
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Most of the magnesite from the Arthur River region occurs
as dense cryptocrystalline patches varying from white to
brown in colour. There is a transition between magnesite

and dolomite typified by the following textures:

SANDY DOLOMITE

1. SANDY DOLOMITE

The dolomite is commonly grey in colour, shows thin
banding - lamination in places, and commonly has a
sandstone texture. This rock contains up to 30% silica
and contains variable amounts of pyrite and carbonaceous

material.

e



2. ANGULAR MAGNESITE BRECCIA

Angular patches of cryptocrystalline magnesite occur

in a sandy dolomite matrix.

o7 AR bredd ReRe | } {
'&-ﬁ“l__.i.._‘lt_ 21235 :
s : 37  ps s s

3. WISPY MAGNESITE BRECCIA

This type is similar to angular magnesite breccia. The
distinguishing characteristics are: - Curved or wavy

cryptocrystalline magnesite patches within the sandy
dolomite matrix.

common preferred orientation shown by magnesite patches,

the magnesite patches commonly show diffuse boundaries

with the dolomite matrix, on their shorter edges.

0
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4. CUNEIFORM MAGNESITE

Cryptocrystalline magnesite is dominant in this type.

The name refers to a tendency for wedge-shaped sandy
dolomite patches between the magnesite patches. Boundaries
between magnesite and sandy dolomite are sharp and commonly
show a dark selvedge within the dolomite caused by the

presence of carbonaceous material.

The wedge-shaped dolomite patches commonly join giving the
appearance of a sandy matrix in a tightly clast-supported

breccia.

5. MASSIVE MAGNESITE

This refers to cryptocrystalline magnesite containing no

sandy dolomite patches.

7021

51



6. SUPERIMPOSED TEXTURES

The textural types above commonly contain aggregates
of coarse recrystallised magnesite, dolomite and quartz
grains. 1In places the coarse grains are sufficiently
abundant to obscure any of the textures listed above.

The absence of these superimposed textures in massive

magnesite results in the highest grade magnesite
encountered (e.g. in the bottom of hole DD82 LR1).

The most abundant configuration of the recrystallised
grains is termed a spotted texture. This is characterised
by euhedral quartz and carbonate crystals up to 3mm
across, within cryptocrystalline magnesite patches. These
form the spots. Embayed margins to cryptocrystalline
magnesite patches and ptygmatic sparry veins are also
typical.

A less abundant recrystallised texture termed cloudy
texture is defined by diffuse boundaries between

cryptocrystalline and sparry patches.

G
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DD82 LR1 LOG
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- 3380 39¢Z m ' 571,100} |Mag,
2R¢0 ;_133_0;31__&9 fagnesile . Ohccured v — 20 %, - v |10s65741375.0]380-0 32l 545| 3-02. k0% |-919)-06 |-058 4935
AR9-0, M2-0l2-88 by Spolied Textire .
292-0! 39%-0i3-09 ¢ Bsitle cuaeiform | | = 95 - v i vV lsegrz|280d285.0 1 4-65245(1-194 [<-05 |i-013].04 |04 |50-56
{ lexlures are presert. :
i v | ~ 95 % 1= | lw56518,385-d390-0] _ |[t4791:42.[1-15) [<-05]1- 051053037 |507
v = 90 Yo -1/ 10565711 390:0|395-C 1712:77 11-905[ <05 |i-048-06] 110 5000
MS0iM%-013-04 ,
A 2,0 Yo — 1/ llos6s530]395-0]398-€ 3q.¢l732 W53 (<osl203l. s 1444 g0
29g.0 |40/-0[397] ! 394 7m - 407 5m :
Spdrry rnqqne:}fe. v - 20 7 — VI v 1105653113986 | 4030 122 14-06 |501 )k-051- 10101213 B
40!-0 |404.0|3-9] u d&@rt’mpﬁw%//m'c
' flches ‘only ¥ VA RE 30 % - | S/ 1056582140301 40728 |xa#3 1g7] 932 1150 279156 - 9% M8
404 0/40703:03; " v -
40725 m 9081 m 1056583140725 408/ 20371 7:2.3 |24+15(2: 401131 §1- 19 | 218K [10-44]
407-0/410-013.94 Reritic (18 aalcile
dolomile rock’broadls
y
L handed
1 ,
) ! 40%-1m- 4+100m J Vv | - 80 %s — | V| 11056584 40| 4100 it | 20 | 946 112 12-951246 1153 1432
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! texturéd mqgmsﬁc 1056585]4-10-0( 411> (-941/9-59 15-09 - 7541 9-301 - 180 (5 85112 %
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40-0 |4[3-0i34g 410-0m =451 m
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0D 83 LR? DRILL CORE LOG TENEMENT NAME.ARTHUR. RIVER. EL..... No.43/
PLAN — MAP REFERENCE ...ovcveveevecevvcec s esesessesenns
o .

CO-ORDINATES.......coovercesrnceenen AZIMUTH...... 3007 T oRiLLi 1S, K., . PARRY.. ... cOMMENCED... . \/2/83 . .. DEPTH...418.5.m............. HOLE No.DD83..LR
_ RLCOLLAR....uiinicnnnnee INCLINATION ... T N—— DRILL (YPE...BOYLES..37... COMPLETED...23/2/83....... CASING LEFT... NIL ooomerrmmnn. DPO Nol(s)...30365-
DEPTH | . SPECIAL FEATURES ASSAY VALUES [Analysed by.Z..G..B..H

_— 7r——---! R‘:::.. qure Graphic CORE DESCRIPTION Weath, Alteration, Fracturing, Sample From 1’:’? Rec

F"&')" [ 1oim | tMY] i€ Log Veining, Minaralization No. (M) M) M)

Mnstly %2 Cryptocryst Minerals in
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DD83LR3 BOREHOLE SURVEY LOG
DRILL HOLE N°: DDR3LRY LOCALITY: Lyowns RweR N TASAANIA DATE COMMENCED: /- 3-§ 3 DATE COMPLETED: 9-4-83
Survey Depth Tnerval Magredic Azimudh jchord Lemih | Dip Grd Aviraaty Nov {ining Easting Redyced Level Camera | (v Sid Comments
Couvar
Setur Om On — 77!’] 2?850 77’” 46 @ _31'0’

154 m 27 = _[95m 285° | 18m | 46° | 295°

236 m [15m - 289:9m 286° 194-5m| 40" |2875°

343 m | 2895m - 367-9m | 28/° |78 m | 40" |2925°
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. SHEET No. { L4...

R.A.EXPLO , :
DD83LR3 CRA E;;LI LT-AJSJ:EPEB(;’M'TED TENEMENT NAME..ARTHUR...RIVER. £k...... No. #3/70..

CO-OROINATES coovoorreeeecemmerensers AZIMUTH.. 3G ANG oo DRILLERS... A ARRRY .o COMMENCED.... /:3:8% ... DEPTH.3E7.5m oo, HOLE No. DEE3LA3.
RL COLLAR . oooooooovovorcvsrecesrersrsrne INCLINATION.. A6 oo DRILL TYPE...8274&8...37.... COMPLETED.....7.%.82. . CASING LEFT cooomrerereeresesanenen DPO NO{S) covrrrereeceree
DEPTH Core . SPECIAL FEATURES ASSAY VALUES {Analysed bv.z..c‘..ﬁﬂ ....... }
Rec,; Core [Graphid CORE DESCRIPTION Weath, Alteration, Fracturing, Sample | From To | Rec
Fﬁ‘f:? Toim) | M) Size | Log Veining, Mineralization No. M) M) (M}
o | 90l0 ©~9-0m OPEN Hoig (TRICONE).

30| 1.0 loag] N& '

Ao | 140 jogs 20m =~ 4-0m

40 | {70 loto @%_Mm wh murer

170 | 1p-oif-05 odmn% peimg ol 390m

00| 130|[0f 25O -

230 | 260116

260 290120

2901 32:0 0-43r

320 | 3500

150 | 35-0 1045

axol 40 |03 4] 0m=-%1-05m. —

; ool x

4.0 | 44008l gg;mg& .ijlxﬁm.

#4091 4730!1023

470 | 50.0 |046 H-05m=- 430m.

50-0] 53035 @M%_Aamdd‘m .

530|860 229

56.0 | 53-0 |[I€ 43-0m - el While or % Cryplacryd SPLIT CORE SAMALES,

59.¢ | 62-010-9 Gnmbl‘mn_tmgz%ﬂ. [~ 507 il | tagnesile | (emmenlt e 01 G0 | 5:0, |40\ e,03 n 0 | 504 | LOT.
620 | 650 0% W_MM\ wh W 8% 1056237| 50-0| 544m| _|4323] 5:65.<50|¢05 loghil 04770363 |50.05
¢5-0 | 6.0 (29 / £Ls shach ook tobedan | W 70 7o (056238 54-4_| 54K 19.0% | 348 osfl<05 | 208|035 | 1928385
80 | 71-0 A4 m"/ﬁ,\dy;q&my_mqjg v | 8 20% __ Neackd, vith | 1056239568 | 430 | 1#495|2-52] <50 <05 |r03s 0120306 504,
U6 | 740188 hotchead A 79% caviies 1056249, 62-0 66°2 32 T7/ ko5 |0-43)0125) coip 1341
Ko {70189 " Core io leached 2 conernound W 80 % _ 10524 | 662 | 684 #3:08| 428|344 |<-05 [0:/5F|0-089 | <oro B3 62
-0 | §0-0 1[40 aver e y : B8 _199% _ 05¢242) 634 | 73-0 37284441 | 792 |<05 \odal|goolcor B33
200 | §30 |90 4—/-0-(95‘[--0317 56-8m-692m| B 95 % 1056243/ 730 | 765 f077| 435|747 (<05 \297|0-087|<-ara 1 31
830 | 9¢0 1019 6850 ~694m _70-8m~7/3m A 0% 1056244 765 | 300 300, /784, Sod|cox o alflaue |<- o055
§6-0 | %30 l003 742 = 730m, 75 Am=77Inm

890 | 2.0 [0-89 772-5m ~ 94 fm .




CO-ORDINATES
RL COLLAR

............................ AZIMUTH.....ccciininnnns

INCLINATION

C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

. COMPLETED

COMMENCED ..o

..........................................

217047

SHEET No. 2//5.‘.

.........................................

No. e

DPO No(sh....ccceveernaannes

DEPTH

om
M)

To{M)

Core
Rec.
M)

Graphid
Log

CORE DESCRIPTION

SPECIAL FEATURES
Weath, Alteration, Fracturing,
Veining, Mineralizetion

Sample
Na,

From
(M)

To
(M)

Rec
{M)

ASSAY VALUES {Analysed by

910

95.¢

09

QPfm = 925m,

439

489

Y

Siliceaun dotomids,

950

10f-0

o7

925m— 995m.

1040

104-0

1

E ' and.

10¢-0

107-0

344

cantanciay  bmelme. ond..

110

j16-¢

32]

lo-o

113-0

6L

030

160

1

395 m - {01-0m

g0

1110

18

Quar?, darddeay, ag inToh

1q-0

{1290

309

f1Lo

{159

317

ma}m.

125.

1289

17

101-0m - 207-5m -

250

130

1ot

Bonded  pomda dalamile amd

1Yo

130

296

114

132-0

108 |

1324

a0

319

1400

430

Joc

1430

1460

b

{0

490

19

12/ 0m. @cwkk@

144-0

[d:0

297

angs - 30°

2o

1550

320

1236m. (mewrzbcddam

5o

580

9

angle, ; 70°
J

580

16/-0

120

1640

140

309

/64 -0m . wwjoedadmi

164

[y %)

A65

M?Q 34°

iyXs;

{20-0

29%

HG-0

{739

1723

173¢

1760

130

K0
1790

| {770

309

|80

19

{20

{§5-0

13
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C.R.A. EXPLORATION PTY. LIMITED 1704 “SHEET No. 3/ 2
DRILL CORE LOG TENEMENT NAME oo T
PLAN — MAP REFERENCE .ouv.eyuoeeeeoeeeeeessee e seeeesseenrees
CO-ORDINATES. .cveeeeeeercererenen. AZIMUTH.oreeeeeereeeerseees s seee DRILLERS .ovoveeceveeseseveessesmenenens COMMENCED .ce..oooonreeerereoe (512123 1= T HOLE No. ZZ234,R3....
RLCOLLAR .onreeereee e INCLINATION oo, DRILL TYPE..oeemeeee oo svene COMPLETED......ooveeenrrrersee. CASING LEFT oo, DPO NOLS)eooreeerr oo
DEPTH Core \ ) SPECIAL FEATURES . ASSAY VALUES {Analysed bv..BAL.ﬁ...: ...... )
o T o Rec. ‘g‘::: G’fg;‘" CORE DESCRIPTION Waa&t;i.n!?‘l‘tga'r:‘tiix;\r.aﬁrz:?}::‘ing, 53&":“ Fi',f;l')“ (1‘1‘} ';‘;l‘;
1850 1880 i3-00
1g59]19e0 Pis
19101 1940 1315
194.0| 970 129
19701 200-¢ 1305
2000 1030114
103-0| 206:0] 19
06:6] 109-0 13-00
A0701 1.0 130
220121501297
150l uga |19 2175 = 25%-5m
11801 22)-0]3-06 Dork greyy dolomilic adlalone Masore - alump bedded
124-0[224-0] 34 with ddodilic Meck plode - Afﬁ(‘_'&n 2.5% 5~ 2550m.
140127013 ochind amd paprilic, lamimae. !
127.0/2300 [2.40 Schialose wndy . havta 220-Om - Core-0io 4o bedr/u'r?
100 |23y0 28 dbrnefine Wv pheem | anglo, . 71°
133-0{2%0 (295 Mé«fég(_md_@f_@ﬁd__ O, -aag, / CRIUMD (b | SAMPLES (Absaged by ALS ) ap
736012390 ) 300 ijd g Jaudlbrel. angle - 72°. A AN
237.0| 242.0|3c0 . 10 are freapid. U /105623d 25/-0 2550, 180 | 35 |;35] ¥ |297<20
142.0|295012°:97 ovmﬂ arded w21% 106623/ | 255-0| 2555 201/05|/05| 4 /951 60
2450 248-Q [306 Gronutalod. Mwmm /056232 155-5| 257-¢ 7o |#0 195 | 2 1/32i<20
148012510 1330 Schiad io corlpmarceou) . [054233|257-0 260-0 90 4o |foo | 2 |1320<20
2610 1254 -0[310 1056234 26002639 25 135 [240| [ [[-581<20
25¢0l257.0 |34 105623 24%-0| 2640 45 |40 |3/01 2. |/25)k20
2570|2600 1343 259 5m - 2.66-8m . [656236| 2460 | 2448 o |40 |Hee | 2 || 20
2600|243-613-00 Silicsanno pamdsy dolomily, Lavily widh le% dedomidl
2630] 2660151 &%_M%Lﬂﬁﬂm.m# 268D 2.688&m
2668m. (ne-apiols
&4&[\? m.?{e: 45°.
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. C.R.A. EXPLORATION PTY. LIMITED . SHEET No. 4—/ B...
DRILL CORE LOG TENEMENT NAME ...oovorereeeceee e NO. werrreveecn,
PLAN — MAP REFERENCE ....ovccerereereeeeseseseeresssssmnseeeo
CO-ORDINATES .ooooeveeeeeeereveeseemne AZIMUTH e DRILLERS ....eveveeereessreeeresereeennens COMMENCED oo eoveeorveeeseeeeserress. DEPTH oo HOLE No. -2 3683
RL COLLAR......ccoivcieetiiesieeeeeeneens INCLINATION.. ..o eerereeiriaenanan DRILL TYPE . COMPLETED.....ciiiiriesreisiinnnns CASING LEFT..ueevieee e DPO No(s)..vivierceiiriarranins
pEFTH 1o Core [Graphic CORE DESCRIPTION Weastﬁfsg:t‘;:_agf:.ll}:aifjing, Sample | From | To |} Rec ASSAY VALUES (Analysed by. 4.6, BLA....
(',3";‘ Toim) | IMI [ =% od Veining, Mineralization No. (M) (M) (M)
16601 269-0|251 AbEEm—2842m . SPLIT CORE SAMPLE s
1690 2220 13 Creeumn_colowared] manint, Sharh wlor conld 1 #8° Ha0 [ a0 |5:0, | 440, 7.0 a0 | SO5 | L,
172-01 2115-0l -54 ‘ ) v l {c w:g aia . 1056244 246-812.69-Q #-01 18-85 3-03 |< o5 1-00¢|0-157 | 00/8 4E9%
12541280145 Nerymosa vt %ﬁwﬁﬁwﬁ b
213q 1801115 ~ ‘ 7 o | 2.5 m axcroy ots o dpan’ [05€246] 26901 2792 3341145 1< 50 1<-05 /201 1018710462 |9322,
23210 2840104 m5‘%5/an1m&L. o o Tz calacd . o :
Nugntagus lores Aamu(mn[r—- v 105624712752 | 280 122012738 14+ 1 |<o0q |0-5/8]- 093] 069 4529
abruclused “adlilX dolmids
o [oeaidiual o flor corlonads) CROGND CORE SAMIPLES (Alshz8D AY Acs) podn
P G | Pé |Zn | Ha | Fedl 4s
269200- 275 8, jos62.0r | 281012520 |50 |40 |25] 2|10 | <20
. 275 35m = A72:0m 1096202 254 Q! 287-0 40 |35 {135 | 2 1297 <20
277-6m~ L78Gm 1056203| 28701 290 -0 300 |50 {220| 3 |474[20
28/-0m - 2.8F2m_, 1056 2060 2900 | 293-0 o |55 |/725] 3 |59 20
2940} 187:012:56 j056205| 233-0]294-0 10 135 |310] 3 |3-¢f|«a0
187-0 12900 {1-90 284 2m -3{¢4 0m. (056206 | 234-01299-0 /25|35 |/3013 |s:9h<0
190-G | 293-0{i37 Dark preqy pilicanns dolardic 23%m -293m. ch:(dww b 11056207 2399-0]30z-0 800 |40 |30 |4 |24 20
Hio 2960121 lhitais* grafb _ﬂ)éﬁmeééﬁﬂ@mai ot 1056208 302-0] 305.0 | 1600155 | 70| 3 |A#]<20
940293085 Lamihuls. ﬁ@m___am}k - 105620% | 305-0| 3080 62039 |y70| 2 K7 |40
299.0]302.0| 137 % ﬁ ﬁ‘ ﬁmﬂf 1056210 | 303-0] sit-0 90|30 |60 |2 46|20
1020|106 -¢ | 146 7he ‘ Y 1056211 |30 |3/4-0 0|30 |85 |2 |p2ls0
305.0] 3080 |170 307 leddid hirils, J056212] 3140} 3/7-0 go | 20\é0 |2 Is33l<20
sog-0 | 310 Paa Padp i mosd foorrirgsd over The /656243 | 370l 320-0| _ |125]25 |70 | 2 18/8]<0
sit0_|314-0 [31% Lellowing andimaly 10562/4| 320:0 13 0 70135 |60 |3 |/35)40
v 287 im-ZEY Sm ond 1056245 323-0] 3260 Vo AVIAVAY IR 41297
290 Im= 2902 m 1056246 326°0| 319-0 [fo|20 1701 2. |34
056244 327-0] 3320 /5020 Vog | 2. |278|1<2p0
mml «z‘ 5%‘ ﬁ ki o ol d] freasnd] | 105678 332:0] 3350 20 |20 |R5 | 2. |378/<20
fom 2930m-1955m | hsel somad. | s0s6204| 3n5.0 33801 |75 |20 (25 (2 |2:90<10
amd 2368m = 306-0m . amd 39-4m [056220| 3380 341-0 25|30 |#s | 2. 2|20
-340m.__ . 1056224 3¢/-0| 3440 30 |85 |3 o4O




C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LQOG

COMMENCED

017050

TENEMENT NAME..

PLAN — MAP REFERENCE...

SHEET No. 3./5..
L NoL

HOLE No. ?)Z)B..J.L.K}...

CO-ORDINATES .orrreecoreeeerreereeens AZIMUTH oo DRILLERS ovevvvrevvverrersreneeressrs COMMENCED ooovooovvoeesssemsreren 101123 £ W
RL COLLAR oerroeveeeeeeeeereeerenees INCLINATION oooooeooerreeer DRILL TYPE e reeseennenne COMPLETED. .couoooeereerererennes CASING LEFT oouivoverorecrvessnereronns DPO NO(S} e rvvee oo,
- S o Cors (Graphic CORE DESCRIPTION Weaf:fgm;gf:Tstr)a%fusring, Sampls | From | To | Rec ASSAY VALUES {analysed by - ALS. ...
"h‘:"i“ Toimy] M) 1 Veining, Mineralization 0. Co | P4 120 nq fe B
314-0]317:0 |30 314-0m ~ 367-5m. /056222 | 449 3970 30{30 [120] 198720
3(7-0 {320-01331 8 aliove [d ailladine. - nchaal o 1056223 | 347-0| 350:0 130125 145 | [ [7#<20
10-0|31%0 |304 hale amm[d\lm&»c\mﬂ@gﬂm Pilchea if shecular hematde 1066224, 350:d 353-0) 1Ko |/5 ({70 ! |1-4oi<20
3130 | 326-0 |3-05 gqm Rk io_abill dolomific yf5m-3186m andal | 1056275] 353d 3s6-0| /20125 |30 7 |338]<20
126°0] 329-0/2%2 Amﬁ.L l 1/5.0m and_ /£ Ym. 10596226 | 356-0| 369.0 55170 175 | 1 |3921<20
329.0] 732-0{141] _Qm- "4 Am]mﬁwn 1056227 | 35%-d 3420 65 |20 (90 |7 l#32lap
3320| 1'% 0 [F00 3222 o -2152 g o ﬁw’ﬁ yAR 10562281 362:0} 3650 $0 120 190 12 29720
125.0| 3380297 +1 Om = 145 3m /—uw %Y. 1056229 366-0|367.5 /60120 | (5] [ {2-00420
3380|340 |27 Eoy} -
-0 | W4ol15 ad«‘m_ - dolopele,
34 -0| 147.0 [2.5% rcur belarton 3392 m amd
347.01390-0|/-/0 34/5m.
350-:0| 353-0}2.05 A conglomedr lumd. ocurs
353-0| 3560295 Foor 145.0m -3485m |
156.0] 359.0|3C6 (Inafqm(oma/\_fmuﬁj il -
359-0( 3620 [2.57 _rurded gandalory. fua//“f
3620 | 3650290 amd Ulack sholes M, L _3om
365-0| 3670|200 aeerort . Maliix ia /m;{L
367-01 3675 050 and_carleriode-rh
EOH -
4 (omd of amUde dp, ovcums
Lrelureom 7 5 ard 3583
EoH ok 36T H5m,
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BOREHOLE SURVEY L0G

51700%

DRILL HOLE N DDg34Rs LOCALITY: ARTHUR RiveR wW/ TAS. DATE COMMENCED: 9-5-83 DATE COMPLETED: /7-5-%3
Survey Depth Tnferval Magretic Azimath |Chord Leth]  Dip Grd Avirnurth, Ko ting qu’tfmﬁ Reduced Lovel Camera | Cove S Comments
CoLar ~1 - R | EQsflman
Seraf Om 0 - 4& S5m 299.5° | 66'5m 46° 3/0}9 Siagle
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Eon. 138-0m
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C.R.A. EXPLORATION PTY. LIMITED
DRILL CORE LOG

v Oy
517003

SHEET No. e

TENEMENT NAME. ARTAHUR . L1ER..£L. No. £3/70.

PLAN — MAP REFERENCE

...................................................

CO-ORDINATES .ovvovrevvereeeeeseererens AZIMUTH.. 3105 O06............. DRILLERS.. K./RRBY ... cOMMENCED..2:5.:83........... DEPTH....L33: 8./ v, HOLE No. ZZLIARN.
RL COLLAR...oomeeeteeeeseeeseseesseeeneen INCLINATION.... 6. DRILL TYPE. JovL€S 27....... COMPLETED... 7 9. %83....... CASING LEFT.. AL .. . .. DPONOLS}.cocoroeoorovoece..

] DEPTH Fc‘oe? Cs‘:?ra raphid CORE DESCRIPTION Weai:?g:{:;g::??ﬂifjing' Sample Ecom To Aec ASSAY VALUES (Analysed by.........ccouceeeeernns )

;A:r]n Toimi | (MY} 312 Los Veining, Mineralization No. M) M) (M)

0 [30]0 0-300m Mo core (TRiCoNE)

300 |33.0 |rso| N& 30-0m~ 48 7m.

33.0 (160 005 Chany /mmﬂ(wm

3601390 1075 mﬁi{_/};[uafn} A Wﬁ(

28:0] 41-0 025 9o206m gecerd) belureyn 380

410 |44-0 o) Yomd 410m

44-0] 470 |06} 43 Im -~ 550m.

47-0 500 {177 Ler wendhprtd fupidi

500|530 147 WW mz%}é’ anveras .

530540 |52 7 d

560[59-0 |14 55-0m - 56-5m

590 610 {0%% melu.lo; Probably affered arg

620| 50 |]40 565m —59 Om

‘5.0 166.0 140 and

45-Q 710 [1170 .

10 | 740 joy 590 L£50m

10 | 770 201 Arfhidrolils. or cade

17-0 { g0-0la70 widh abom 207 falchily

8o | 828 lo42 disamivaled fupils /

318 | 85:0i044 m

850 | 600019 650m ~ 830m

2620 837 losg [ndervadofed furki agmd fulilils,

8777 8% 5 o7 and hloihic dchat.

885 1990 |05

900910 |0 3 Cm- 70m

4910 | 940013 Black chloils, Adudmﬂm

G4-0| 190-0[0-%0 Wdim OMW

log-o [ 102 5|04

1015 (06-0]|0-05

106 -0l {09-0{0o 44

090 HX-Ofo-50




CO-ORDINATES
RL COLLAR

C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

DRILLERS oooooooeeooeooeereeoeoooessoeee COMMENCED
............................. COMPLETED..ccocirieeictnrinassnnens

TENEMENT NAME

A0
SHEET No.Ze...........

PLAN — MAP REFERENCE.............ccou..

DEPTH......ccocmmirernrnrierrrenas
CASING LEFT

e, HOLE N 2REXARL ...

.............................. DPO NOIS) .o ieiirceiiiiirinne

DEPTH

Core

rom
‘M1

TolM)

Rec.
(M)

Core
Size

CORE DESCRIPTION

SPECIAL FEATURES
Weath, Alteration, Fracturing,
Veining, Mineralization

Sample
No,

From
(M}

To
(M)

Ree
(M}
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TENEMENT NAME......ccoimmminenrsrmeccrnannonnians

217058

SHEET No,

2 fd.

...................................................
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P.C. Box 114 Eastwood
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In reply quote:

Head Office:
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South Australia 5063
Telephone (08} 79 1662
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Thebarton, S.A.
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Branch Labaratoriéd’
Melbourne, Vie,
Telephone (03) 645 3093
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REPORT ADDENDUM

The Manager,
CRA Exploration Pty. Ltd.,
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DPO 30224 ~ Additional verbal request
As listed
30 March 1983

We regret the high aluminium values
originally reported due to incomplete
correction for the Interference of
magnesium on aluminium.

The values have been recalculated
with a considerable number of
samples being checked by atomic
absorption spectrophotometry to
confirm the amended results.

D. K. Rowley
Manager
Analytical Chemistry Division

for Norton 'Jackson
Managing Director
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Administration Officer,
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Box 138,
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EXAMINATION OF 25 MAGNESITES

1. TINTRODUCTION

A batch of 25 mineral samples was submitted by Mr T.W. Dickson of
CRA Exploration Pty. Ltd., to be examined by chemical and XRD methods. The samples
were all carbonate-rich (mostly magnesites).

Chemical analyses for Mg0, Cal, $i0;, Fey0;, S0s, Al;0; and LOI were
requested, and these are being reported separately as AC 4660/83.

The work reported here covers the XRD examination of all samples for
mineral phase determination. Also requested was a percentage mineralogical analysis
based on XRD. This, however, is not a practical proposition because of various
experimental difficulties. The procedure adopted has been to use the analytical
figures to calculate the percentage of the various mineral phases as determined by
XRD., This point was discussed with Mr Dickson on the telephone (22/3/83).

2. PROCEDURE

X-ray powder diffractometer traces were prepared from all samples and
interpreted in terms of the phases present on a semiquantitative basis.

A review of the mineralogies determined showed that in a large proportion
of the samples the mineral percentages could be satisfactorily calculated from the
analytical figures. In the other cases some simple assumptions had to be made,
or the proportion of quartz had to be measured independently by XRD methods, to
allow a proper calculation to be carried out. The quartz contents were measured
experimentally in nine cases.

In nine cases some minor probable clay was detected in the XRD examination.
A montmorillonitic or interstratified clay was suspected, but to try to determine
the precise clay type, three chosen samples were sedimented in water to separate
clay-rich (-2 um) fractions which were laid down on ceramic plates for clay mineral
determination by XRD. For reasons not understood, ne clay was found in these "clay'
fractions, and the question of the presence of clay remains open. Notes on some of
the assumptions and some comments on the results are given in the next sectiom.

T

-

3. RESULTS
The results are given in Table 1.

Various points to be mentioned in connection with the calculation of the
table, and the results are as follows:-

{(a) The presence of consistent low percentages of alumina
is not satisfactorily explained and its mineral location
is uncertain. The observation of possible clay in some
samples, plus the lack of an alternative, has prompted
the calculation of alumina into clay (about 50% Si0, and
20% alumina, corresponding roughly to a montmorillonite).
However, convincing evidence for clay was not found (q.v.)
and in some instances (e.g. 78) the analysed silica is
insufficient to support the clay calculated from the alumina.
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{(a)} cont.

The impression gained was that the alumina is largely located
elsewhere. If this is so, the calculated clay will largely
disappear, and the reported quartz will rise correspondingly
in many cases.

(b) Lime was calculated into dolomite even if not seen by XRD.

(c¢) The mineral location of the iron is not known. Iron is reported
to be accepted into the magnesite lattice with a continuous solid
solution to siderite, but no corresponding diffraction peak shifts
in the magnesite pattern were observed, so that no XRD evidence
was forthcoming on this subject. The proportion of iron relative
to magnesite is generally small and the peak shift would be very
difficult to observe. The iron may presumably equally well be
located in dolomite. 1In the absence of knowledge of where to
place the iron mineralvgically, and because the percentage is
generally only minor, the Fe,05; analysis has been inserted
direct for purposes of summation. Its form may, of course, very
likely be ferrous.

{c) Similarly, the very minor amounts of S0, were not located
mineralogically. No gypsum was found. The S50; figure has
been inserted direct.



TABLE 1:

QUANTITATIVE MINERALOGY DETERMINED FRCM XRD AND (HEMICAL ANALYSES

oo
L

.y

51 ¢ QO o}
Sample 9347- 54 S5 56 57 58 59 60 61 62 63 64 G5 66
Magnesite 91.4 84,1 85.1 91.0 61.3 89.4 95.6 26.2 93.3 89.7 67.2
lolomite 0.6 2.9 99.3 4.0 82.5 4,2 34.2 8.5 1.3 58.2 4,2 1.1 25.¢
{uartz 2.8 11.9 8.1 16.6 3.6 .9 1.0 0.5 12,1 0.5 4.2
Clay+ 2.0 1.8% 0.8 2.3% 1.0* 1.2 1.9* 1.9 1.9 1.0% L.9 L.o
lalc 3.5
Chlorite '
lTourmaline 3.5
(Fea0iy) 0.1 0.2 0.2 0.7 0.2 0.2 0.6 0.8 0.6 0.4 0.3 4.6 1.5
(50.) 0.1 0.8 a1
Total 100.4 100.9 100.3 100.3 100.3 100.2 99.9 101.6 99.9 100.9 99.3 97.4  99.2
Sample 9347- 67 68 69 70 71 72 73 74 75 76 77 78
Magnesite 96.0 87.4 §2.7 86.2 94.8 95.0 89.7 90.2 87.4 91.6 93.9 96.9
Po} =] 2.5 0.4% 4.3 9.5 1.3 0.9% 4.8 4.3 5.8 0.5* 0,5* 0.6%
Que 0.1 7.4 1.3 0.5 0.5 0.8 0.8 0.3 0.2
Clay+ 2.0 1.9 1.8* 1.8% 2.0 2.0% 2.0% 1.5 1.3 1.9 2.0% 1.9
Talc 0.6 2.0 2.5 2.0
Chlorite 2.9 1.3
Tourmaline
(Tea0,) 0.5 1.2 0.5 1.2 0.8 0.9 2.0 1.2 1.0 2.1 1.2 n.8
{805} 0.2 0.1 0.1
lotal 101.1 08.3 100.6 59,2 59.4 100,2 99.3 100.6 99.1 98.7 99.6 100.2

+presence of clay uncertain - see text.

*not detected in the XRD examination
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Magnesite Samples 934754 - 934778

Twenty=five drill core samples from a magnesite occurrence were received
for petrological examination, with special reference to different carbeonate
phases and other, non-carbonate minerals present.

Thin-sections were prepared, and offcuts were subjected to stain tests

(A.R.S. + 5 % NaQH, at boiling point for 5 minutes) to attempt to distinguish
dolomite and magnesite. Selected portions of samples were positively identified
by the X-ray powder diffraction method,

Each sample is described in the attached table, in terms of the carbonates and
their approximate abundances, quartz and other mineral occurrences, grainsizes

and distribution; the carbonates were identified partly by XRD, partly by

reaction to staining and by analogy with proven carbonates. Three photomicrographs
were prepared, showing typical minerals and textures.

X-Ray Diffraction

A number of rocks were selected for X-ray powder diffraction (marked XRD in
the tables); the actual samples were hand-picked under the stereobinocular
microscope to ensure that the material selected was homogeneous. {n two of the
rocks, vein-material was picked to verify its identity.

X-ray diffractometry of bulk samples (i.e. goniometer method) is carried out on
much larger quantities of material than are used in the powder method; hence,
the results will also be different, and both methods have their uses.

X-ray identification of vein material from 934760 and 934766 shows that both
consist of dolomite; on this basis and on results of stain tests, it has been
assumed that all carbonate veins are dolomite.

X=ray identification of host rock material, in most cases the dense, ultrafine
variety, shows that most of this is magnesite (934754, 934764, 934772), but some
is a mixture (934766); of the coarser samples tested, one is dolomite (934756)
and one is magnesite {(934768).

Petrology, Mineralogy .

There is very strong textural evidence to indicate that almost all the rocks
were partly replaced by dolomite, quartz, talc and Mg-chlorite (leuchtenbergite);
this metasomatic process probably occurred after lithification or in the latter
stages of diagenesis, and must have resulted in the removal as well as the
addition of material; the photomicrographs c¢learly illustrate the replacive
process,
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The dolomite veins are clearly recognisable and are well-defined; however,
the presence of dolomite is virtually undetectable when finely intergrown
with magnesite, as in 934766, and it is not known whether this type of
dolomite is syngenetic, i.e. co-precipitated with magnesite, or whether it is
evidence of a subtle diagenetic dolomitisation process; the quantitative XRD
results will probably assist in evaluating the dolomite distribution in veins
and host rock in each sample.

The minerals identified (apart from magnesite and dolomite) were quartz, talc,
magnesian chlorite, colourless tourmaline {(dravite-elbaite) and pyrite.

Quartz is present in the great majority of samples, but the other minerals
occur sporadically, as indicated in the tables; the mineral assemblage is
typical of a low-temperature hydrothermal situation.

Photomicrographs

1. 934755 Magnification 30x
Dense, ultrafine magnesite (dark colour due to opacity) cut by thin

dolomite vein, and showing replacement by dolomite-quartz {clear) mass.

2. 934760 Magnification 30x

Dolomite progressively replacing magnesite {dark), with euhedral quartz
crystals containing zones of carbonate inclusions.

3. 934775 Magnification 30x

Dense magnesite host, with irregular dolomite veins outlined by talc
flakes (clear, curved).

H.W, Fander, M. Sc.
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Sample No. Carbonate Occurrence Quartz Other Minerais Comments
934 754 Well-crystallized magnesite (XRD), vaguely Authigenic(?) grains, Tale flakes {10x100 ) Dolomite may. be present, but not
(XRD) banded, 10-250 p, average 100 . 5 b to 500 p, as semi= | throughout, 2-3 X%. detected by XRD, Quartz is subhedral,

(T.5. b5k41)

continuous bands,
3-5 % of rock.

contains carbonate inclusions.

934 755 Dense ultrafine (< 5 p) carbonate (?magnesite};| Crystals, mosaics, as None. Dolomite comprises 20-25 % of rock,
dolomite veins and dolomite-guartz veins. patches in, and dolomite-quartz veins appear to be
bordering, veins.Also replacive,
throughout rock. 10-15 %, 10 p - 3 mm.
934 756 Finely crystalline dolomite (XRD) with coarser,} Scattered crystals and | None. No magnesite detzcted by XRD.
(XRD) cloudy crystals; grainsizes average 25 p and mosaics, 50 p to 1 mm, Quartz is authiganic or diagenetic.
, 150 . Dolomite veins (clear). <1 %,
934 757 Dense ultrafine {< 5 p) carbonate (7magnesite};| As c¢rystals and mosaicyg Trace (< | %) pyrite Widespread replacement of original
dolomite veins, 20 ¢ to 4 mm wide, containing in, and flanking, crystals in rock, dense, porcellanous Tmagnesite rock
quartz; dolomite = 25-30 % of rock. dolomite veins; 20 p 20-100 p.
to | mm, 10-15 % or rodk,
934 758 Well-crystallized carbonate {?magnesite- Abundant throughout, None. May be all dolomite, by analogy with
‘ dolomite intergrowths), mostly fine (< 50 pJ, as small crystals 20y 934756 XRD resulis. Quartz comprises
with coarser ¢rystalts (250 w) and patches. to 70pu, and larger up to 65-70 % in places.
mosaics up to | mm, 30435 %.
$34 758G Dense ultrafine {< 5 p} carbonate {Mmagnesite) Associated with Traces of pyrite, as Clear evidence of widespread
extensively replaced by coarser, clear dolomite, 20p to 2 mm isolated crystals, replacement of original rock, presumst
delomite (about 25 %) veins and patches, grains and mesaics. EQ-100 p. to be magnesite.
About 15 %.
934 760 Dense, ultrafine (< 5 p) Imagnesite replaced Euhedral replacive None. Coarse, clear carbonate in veins
(XRD) by patches, veins of coarse, clear dolomite crystals, and mosaics, praved to be dolomite, based on
(30 %) with associated quartz. in delomite veins, stain tests and XRD.
534 76| Dense, ultrafine {< § p) Imagnesite, with Euhedral replacive Traces of fine Quartz occure as single crystals with
coarse, clear dolomite veins, 30p to 2 mm wide,| c¢rystals, 50p to 2 mm, | dendritic goethite. minute carbonate inclusions in zones,
comprising 5-10 % of rock. in rock and veins; also as clusters up to § mm,
: 1-2 %.
534 762 Dense, ultrafine (< 5 u) magnesite or Granular to euhedral, None, ?Magnesite shows breccia structure

magnesite-dolomite; thin ptygmatic dclomite
veins, 26-300 w, 2-4 % of rock.

dispersed and

associated with veins;
20-500 u, 10 %,

which resulted from tectonism prior
to lithification.
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Sample No.

Carbonate Occurrence

Quartz

Cther Minerals

Comments

334 763

Relict patches {20-25 %) of dense, ultrafine
Tmagnesite; mainty (40 %) microcrystalline,
clear dolomite, with associated quartz.

Small grains {20-250u,
mostly S§0-150u) with
delomite; 25-30 %

of rock,

Sporadic ultrafine
tourmaline needles
(3-5 %). Small pyrite
crystals (1-2 %).

Pyrite and tourmaline sometimes form
concentrations. Widaspread
doiomitisation of magnesite.

934 764
{XRD)

Dense, ultrafine (< 5 p) magnesite (XRD},
with small concentric features; occasional
thin dolomite veinlets {30-600 p) and larger
patches (5 %).

small crystals and
mosaics,10 w to 1 mm,
associated with
dolomite; 1-2 %.

None.

XRD shows magnesite only {(fine
portions of rock); dolomite absent
or below detection limit.

934 765

Coarsely-crystalline 7dolomite, with micro-
crystalline patches representing dolomitised
Imagnesite,

Scattered euhedral
crystals, 30 u to
1 mm, with carbonate
inctusions., 1-2 %,

Isolated pyrite
crystals, 5-50 u;
traces only.

Assumed to be dolomite, but subject
to XRD results from other scurces,
as well as analyses.

934 766
(xR0}

Dense, ultrafine ({ 5 p) magnesite/subordinate
delemite (XRD); replacive clear, crystalline
dolomite (XRD} with quartz; vein-dolomite =
20-25 %,

Grains and mosaics,
50 u to 3 mm, mainly
in dolomite veins;

5 %.

Scattered isolated
pyrite crystals,
30-200 u.

XRD results show that at least some
dense, ultrafine carbonate is a
mixture of magnesite and dolomite,
presumably contemporaneous.

934 767

Dense, ultrafine (< 5 uy) magnesite/dolomite;
replacive masses and veins of dolomite, 30 p
to 2 mm; vein-dolomite = 5-1Q %,

Crystals, clusters in
dolomite and adjacent
rock; 50 p to 1 mm;
2-3 3.

lsolated pyrite
crystals, 50-100 p,

Rock assumed to be mixed magnesite/
dolomite, as suggestad by stain test
and similarity with 934 766.

334 768
{XRD)

Coarsely-crystalline magnesite (XRD),; many
crystals 2C0=-30 mm, with microcrystalline
aggregates.

As irregular patches,
crystals, in
haphazard stringers,
100y to | mm; 5 %,

None.

Coarse c¢rystallinity beljsved to be
due to recrystallization, but no
evidence of metamorphism,

334 769

Dense, ultrafine (< 5 uy) ?magnesite or
magnesite/dolomite; replacive dolomite-quartz
veins in which crystalline dolomite comprises
about 10 %, '

Grains, c¢rystals up to
600 , associated

with dolomite; about

5 %.

Rare small pyrite
crystals.

Mottled appearanca of rock suggests
possible dolomite intargrown with
magnesite,

334 770

Dense, ultrafine {{ 5 w) 2magnesite

(+ ?dolomite)}; irregular veins of replacive
clear, crystaltine dolemite, 10-15 %, 30 u to
5 mm wide,

Minor trace or
absent.

Isolated pyrite
crystals, 50-100 u.

Virtually entirely composed of
carbonates,

334 771

Dense, ultrafine ({ 5 &) 7Tmagnesite, partly
replaced by patches, veins of ccarse, clear
dolomite; 15-20 % of rock,

Very minor {1-2 %)
as 100-600 y patches
in dolemite.

Minute brown
ferruginous needles/
spicules{?); trace
only

Brown "'spicules' and small circular
textures may be fossilifarous
remains.
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Sampla No. Carbonate Qccurrence Quartz Other Minerals Comments ‘

934 772 Dense, ultrafine { 5 u) magnesite (XRD} with | None. Scattered very thin Replacive. patches and veinlets are

(XRD) minor (5 %) coarser dolomite patches and (10u x 250 p) flakes of | assumed to be dolomite by analogy with
veinlets. tatc and Mg-chlorite; known material.

1-2 3.

934 773 Coarse plates of carbonate set in smaller tntergranular patches |[Single crystals and Rock appears incipiently oxidised,
crystals; faint brown colour due to inter- 50 p to V om, (-2 %. clusters aof colourless implying that the carbonate has ~
granular ferruginous films} carbonate may be tourmaline needles, significant fe - may be breunnerite,
member of MgC0,-FeC0, series. trace to 1| %,

334 774 Dense, ultrafine (< 5 u) ?magnesite, laced Tracas of finely- Single flakes, bunches,| Traces of pyrite also occur as small
with clear dolomite veinlets and larger crystalline patches, cf colourless Mg- (mostly < 100 p) crystals scattered
replacive patches totalling 15-20 % of rock. mostly < 100 . chlorite in dolomite through rock.

veins, patches; 2-3 %.

934 775 Dense, ultrafine (< 5 ) Tmagnesite. Ptygmatic| None. Thin talc and Mg- Presence of talg, chlorite in veins
and straight veins of clear, coarse dolomite, chiorite flakes in veing;suggests metasomatism, since there 13
20 p to 2 mm wide, 15-20 % of rock. 2-3 %. Trace pyrite, no evidence of metamorphism,

10-100 u.

934 776 Dense, ultrafine {({ § p) magnesite with None. Thin talc Flakes Pyrite also occurs in traces throughout
irregular patches and veinlets of clear throughout, and bunches] the rock, as crystals 10 p to 200 u
dolcmite, totalling about 5 %. of flakes in dolomite

veins; -2 %,

334 777 Dense, ultrafine !magnesite with pre- None. Fine talec fTlakes, Pyrite as above. Dolomitisation much
lithification breccia structures; irregular mostly in dolomite more subtle than in other rocks,
veinlets of clear dolomite, about 10 %, veinlets, 1-2 %. and possiply more abundant than

estimated 10 %.

334 778 Dense, ultrafine 7magnesite with extensive Rare guartz veinlets, |Minor trace of fine Appears to be relatively pure

(T.5. 45485)

pre-lithification breccia structures; scarce
dolomite veinlets and small patches (< 1 mm);
2-3 3.

300 p wide.

ayrite, and of
goethite.

magnesite rock, but neads checking
(chemical and XRD).
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Job No._ CMS 83/3/8 7.3.1983

Date Received:

Date

517095

29th March, 1983

IDENTIFICATION

93756, 93758

Reference B.P.0. No. 30223

93756, 93758

Sample No.
Nature of Sample: 0.0, Core
DESCRIPTION SECTION No. -

a. Hand Specimen:

a2 Microscopic _
.Two deill core samples were selected for further investigation, on the basis of

discussions with T. Dickson, concerning reported AIZO3 analyses.

10 g portions of samples 93756 and 93758 were crushed and dissolved in dilute HCI.

The residues were dried, weighed and mineralogically examined.

93756

The residue comprised 1.5 % of the sample and consists dominantly of colourless

tourmaline {elbaite) and guartz, with very minor illite-sericite. The elbaite

generally occurs as small needles and as aggregates of minute

(< 10 )

stubby crystals. Dispersed fine colourless tourmaline is very difficult to

detect in a carbonate host, and thin-section observations suggest that the

tourmaline is erratically distributed, which inevitably causes various sampling

problems.

guartz, with very fine eibaite crystals.

The residue comprised 22,1 % of the sample and consists almost entirely of

Based on this evidence, the source of the A1203 is most probably mainly elbaite

in most samples, since this mineral contains 4LO- 42 % Alzﬂs, illite-sericite

and Mg-chlorlte no doubt make minor contributions also,

H.W, Fander,

M. Sc.
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