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Explo~ation Licence
kilomet~es, south o~

~o~ th~ee yea~s.

SUMMARY

EL 39/89, cove~ing nine
Uppe~ Natone, has been in

square
~o~ce

I
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The Licence cove~s pa~t o~ the Devonian Housetop
G~anite and adjacent O~dovician sedimenta~y ~ocks.

Te~tia~y basalt masks the olde~ ~ocks in pa~t.

The main explo~ation ta~gets within the Licence a~e

magnetite ~ich ska~ns ~o~med by the metasomatism o~

calca~eous sedimenta~y ~ocks by the int~uding g~anite.

These ska~ns a~e simila~ in o~igin to those at Ka~a No
1 at Hampshi~e.

In the past, the a~ea o~ the Licence had been explo~ed

using geological mapping, st~eam and ~ock sampling,
g~ound and ae~ial magnetics and pe~cussion and diamond
d~illing. This wo~k identi~ied th~ee sepa~ate and
distinct ska~n zones known as Ka~a No 2 Main, Ka~a No 2
East and Ka~a No 2 South.

Du~ing the cu~~ency o~ EL 39/89, explo~ation has
continued using geological mapping, su~~ace ~ock

sampling, detailed g~ound magnetics and pe~cussion

d~illing. In 1992, most e~~o~t was aimed at continuing
bulk sampling o~ o~e ~~om Ka~a No 2 South. P~omising

~esults led Tasmines to apply ~o~ a Mining Lease ove~ '.
this o~ebody and 20M/91 was g~anted in 1992.

The magnetite o~ebody at Ka~a No 2 South is high in
i~on. and low in silica, making it a comme~cially

use~ul sou~ce o~ i~on ~o~ specialist applications. O~e

p~oduced ~~om Ka~a No 2 South will be supplied to AP~M,

Bu~nie, ~o~ use in the Di~ect Alkali Reduction System,
and to TEMCO, Bell Bay, ~o~ p~oduction o~ ~e~~o­

manganese alloy.
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1 INTRODUCTION

Explo~ation Licence 39/89 was o~iginally acqui~ed on 23~d

Feb~ua~y 1990. The Licence cove~s an a~ea o~ 9 squa~B

kilomet~es to the west o~ the Blythe Rive~ and lies about 30
kilomet~es south o~ Bu~nie: see Figu~e 1. Access to the a~ea

is p~incipally by way o~ the Blythe Road ~~om the Uppe~ Natone
Fo~est~y Commission Rese~ve. The~e a~e seve~al old ~o~est~y

t~acks which p~ovide access th~oughout the Licence but access
to most o~ the a~ea is by ~oot.

Vegetation on the Licence is mainly buttong~ass with eucalypt
~o~est both in plantations and as ~eg~owth.

The Licence lies to the east o~ the Ka~a mine site. Tasmania
Mines (Tasmines) ~e~e~s to the magnetite ska~ns at the Ka~a

mine site as the Ka~a No 1 deposits, while those in the Blythe
Rive~ a~ea a~e the Ka~a No 2 deposits.

The occu~~ences o~ magnetite in the Uppe~ Blythe Rive~ a~ea

have been known ~o~ many yea~s e.g. Reid (1924). The su~~ace

limits o~ the magnetite ska~ns we~e outlined in the 1970's by
McInty~e Mines (McInty~e) based on geological mapping,
ae~omagnetics and g~ound magnetics and we~e classi~ied as th~ee

sepa~ate zones:

Ka~a No 2 Main, ~o~me~ly known as Pea~son's: this zone can be
divided into six smalle~ zones based on magnetic anomalies;

Ka~a No 2 East, about one kilomet~e to the south-east o~ Ka~a

No 2 Main;

- Ka~a No 2 South, just ove~ one kilomet~e to the south west o~

Ka~a No 2 East.

These zones a~e shown in Figu~e 3.

Tasmines is continuing a p~og~amme o~ evaluation o~ these
ska~ns with the aim o~ b~inging the o~ebodies into p~oduction

whe~e it is economically ~easible to do so. In 1992, a Mining
Lease 20M/91 was g~anted ove~ Ka~a No 2 South and bulk sampling
o~ the magnetite was unde~taken.

I
I

This ~epo~t not only
but also summa~ises

Tasmines and ea~lie~

2 TENURE

details the wo~k unde~taken du~ing 1992,
the ~esults o~ the investigations by

wo~ke~s to Feb~ua~y 1993.

I
I
I
I

Explo~ation Licence EL 39/89 was g~anted to Tasmines on the
23~d o~ Feb~ua~y 1990 ~ollowing application unde~ ETA No 120.
The location o~ the Licence is shown in Figu~e 1. The Licence
~alls enti~ely within the bounda~ies o~ an expi~ed Explo~ation

Licence, EL 17/68, which was ~o~me~ly held by Tasminex.
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At the date oT g~anting, the a~ea cove~ed by EL 39/89 was
mostly classiTied as C~own Land with the balance being p~ivate

land. On the 11th oT May 1992, Tasmines was inTo~med that most
oT the C~own Land had been ~ec1assiTied as Multiple Use Fo~est

Land with an a~ea in the weste~n pa~t oT the Licence being
c1assiTied as a Recommended A~ea TO~ the P~otection oT Species:
see Appendix 1.

•
I
I
I
I
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Th~ee Mining Leases had been
81M/87, 82M/87 and 87M/87.
we~e withd~awn Tollowing the

008009

applied TO~ by Tasmines in 1987,
The applications TO~ these Leases
g~anting oT EL 39/89 to Tasmines.

I
I
I
I
I
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An application TO~ the g~anting oT a Mining Lease was made in
Decembe~ 1991 and, on the 17th Septembe~ 1992, Mining Lease
20M/91 was g~anted to Tasmines, eTTective T~om the 1st oT Ap~il

1992, TO~ a te~m oT 5 yea~s. This Lease, which has an a~ea oT
38 hecta~es, cove~s the Ka~a No 2 South o~ebody: see Figu~e 2.

An application TO~ Licence to Ope~ate Scheduled P~emises (LOSP)
was submitted to the Depa~tment oT the Envi~onment in Janua~y

1992 togethe~ with a d~aTt mine plan and an envi~onmental

impact statement. The LOSP was not g~anted but Notice oT
Regist~ation No. 1206 was g~anted on the 27th April 1992. The
Notice oT Regist~ation allowed TO~ the one-oTT ext~action oT a
2000 tonne bulk sample by Tasmines. Fu~ther pe~mission T~om

the Depa~tment oT Envi~onment and Planning on 18th Decembe~

1992 allowed the ext~action oT a Turthe~ 5000 tonnes oT
mate~ial. A Licence to Ope~ate Scheduled P~emises will be
~equi~ed TO~ an ongoing mining ope~ation.

3 EARLY WORK

EL 39/89 includes the outc~ops oT th~ee magnetite ska~n zones.
P~io~ to Tasmines taking up this Licence the ska~ns had been
investigated by the Tasmania Oepa~tment OT Mines and late~ by
Tasminex and Mcinty~e Mines du~ing the cu~~ency oT EL 17/68.
The Depa~tment oT Mines had b~ieTly visited the a~ea in 1924
(Reid) and 1952 (Hughes). In 1963, Jack ca~ried out a g~ound

magnetics su~vey ove~ what a~e now known as Ka~a No 2 Main Zone
and Ka~a No 2 East Zone (Jack, 1964). In 1964, the magnetic
su~vey was Tollowed up by a sho~t diamond d~illing p~og~amme to
test pa~t oT the Ka~a No 2 Main Zone (Jack, 1965).

The Main Zone had been cove~ed by a Consolidated Mining Lease,
26M/64, until 1985. This Lease was taken up in the name oT A.
and 0.0'0. Pea~son and, consequently, the Ka~a No 2 Main Zone
is ~eTe~~ed to as 'Pea~son's' in some olde~ ~epo~ts: see
Appendix 2.

Du~ing the 1970's, Tasminex unde~took an explo~ation p~og~amme

within EL 17/68. The p~og~amme included geological mapping and
geochemical sampling oT the c~eeks and ~ive~s. McInty~e Mines,
at the time a joint pa~tne~ OT Tasminex, ca~~ied out an ae~ial

magnetic su~vey which led to the delineation oT the thi~d

ska~n, the Ka~a No 2 South Zone.
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4 EXPLORATION AIMS

to estimate the tonnage and grade 0+ each 0+ the Kara No 2
Zones,

to determine whether, on a commercial basis, the Kara No 2
Zones could provide ore +eed +or the Kara No 1 mill.

- to determine the metallurgical characteristics 0+ Kara No 2
Zones by treating bulk samples 0+ the ores in the Kara No 1
mill,

the aims 0+ the exploration e++ortWhen EL 39/89 was granted,
we~e:

McIntyre was su++iciently encouraged by the results 0+ the
aerial magnetics to initiate detailed exploration 0+ Kara No 2
Main Zone. This entailed geological mapping, a ground magnetic
survey, trenching and sampling, percussion drilling and diamond
drilling. The results 0+ this programme were reported to the
Department 0+ Mines at the time.

The Kara No 2 Zones were +irst delineated during the existence
0+ EL 17/68. At that time, exploration was directed at +inding
tungsten mineralisation within magnetite skarns and greisenised
granite. No scheelite bearing ore was +ound as a result 0+
this work. However, the Kara No 2 Main Zone was identi+ied as
a resource 0+ near sur+ace, high grade magnetite (Whitehead,
1991a).

The Kara No 1 skarn is not a typical tungsten skarn. The
magnetite content 0+ the skarn sets it apart +rom typical
scheelite skarns e.g. those 0+ the King Island type or those 0+
the Cantung-Mactung type as described by Einaudi et al. (1981).
The skarns are hybrid between the schee1ite skarn model and the
iron skarn model as described in Cox and Singer (1986): see
Appendix 3.

I

I
I

I

I

I

I

I
I

I

I
I

I
I
I

The hybrid nature 0+ the skarns raises the possibility 0+ the
occurrence 0+ other metals within the skarns. Consequently, a
more comprehensive exploration e++ort would involve the search
+or:

- magnetite, especially magnetite which meets commercial
speci+ications +or special applications,

- tungsten as scheelite,

I
I

tin, although tin in skarns o+ten occurs as metallurgically
problematic tin silicates,

gold.

I
I
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I 5 GEOLOGY OF EL 39/89

The general geology o~ EL 39/89 is shown in Figure 3 and the
stratigraphic succession within EL 39/89 and adjacent areas is
outlined in Table 1.

I
I
I

The brie~ description o~ the geology given here
su~~icient ~or an understanding o~ the occurrence o~

reSOurces which Occur in EL 39/89. A more complete
description can be ~ound in Seymour (1989).

should be
the skarn
geological

I
I

TABLE 1

EL 39/89 AND SURROUNDING AREA
STRATIGRAPHIC SUCCESSION

I
I

Tertiary

SEDIMENTARY ROCKS

Sub-basalt sediments siltstone, mudstone,
claystone, minor gravels

Uncon~ormity

I
I
I
I

Silurian

Ordovician

Or dov ic ian

Ordovician

Eldon Group

Gordon Limestone

Transition Series

Moina Sandstone

sandstone, quartzite

limestone, minor
calcareous sandstone

calcareous sandstone,
sandstone, siltstone,
mi nor limestone

sandstone, minor quartzite
siltstone, shale, slate
and conglomerate

I
I
I

Ordovician

Cambrian

Roland Conglomerate conglomerate, sandstone

Uncon~ormity

greywacke, slate,
quartzite, acid lavas,
tu~~, mudstone, siltstone

IGNEOUS ROCKS

I
I
I
I

Tertiary

Devonian Housetop Granite

vesicular basalt

biotite granite, minor
quartz-~eldsdpar porphyry
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The Ka~a No 2 magnetite ska~ns occu~ bounded by, o~ adjacent
to, the weste~n ma~gin o~ the Devonian Housetop G~anite. The
Housetop G~anite outc~ops in the east and cent~al pa~t o~ the
Licence: ~e~e~ to Figu~e 3.

Gene~ally, the Housetop G~anite is a medium to coa~se g~ained

biotite g~anite although mino~ ~ine g~ained po~phy~y does
occu~. Radiomet~ic dating indicates a Late Devonian - Ea~ly

Ca~boni~e~ous age ~o~ the g~anite (Seymou~, 1989). The g~anite

has int~uded D~dovician sedimenta~y ~ocks, the T~ansition

Se~ies sequence, which a~e t~ansitional between the siliceous
Denison G~oup ~ocks and the ove~lying limestones o~ the Go~don

G~oup: ~e~e~ to Table 1.

I
I
I
I

Contact metasomatism o~

p~oduced magnetite ska~ns

Ka~a No 1, have contained
g~ades: see Figu~e 4.

the int~uded sedimenta~y

which, in places - ~o~

scheelite at comme~cially

~ocks has
example at
ext~actable

I
I
I

The ska~ns at Ka~a No 2 have been p~ese~ved as pendants within
the g~anite mass (Jack, 1964): see, ~o~ example, Figu~e 5. The
ska~ns consist o~ massive magnetite with diopside, and~adite,

ga~net and amphibole and lesse~ epidote, calcite, chlo~ite and
clinozoisite. Tungsten and tin a~e p~esent in t~ace amounts
only and no comme~cially viable deposits o~ these metals has
been ~ound so ~a~ within EL 39/89. Tin is known to occu~, in
pa~t at least, as tin silicates (Tu~ne~. 1989 and Whitehead,
1991 a) .

I
I
I
I

The magnetite is medium to coa~se g~ained and, at outc~oP. has
been va~iably oxidised to haematite and goethite. Davis Tube
Recove~y tests indicate that Ka~a No 2 ska~ns can contain up
to about 95% magnetite.

6 MAGNETIC SURVEYS

EL 39/89 has been the subject o~ seve~al ai~bo~ne and g~ound

magnetic su~veys since 1964: see Table 2.

YEAR EXPLORER TYPE COVERAGE

1964 Tasmania Depa~tment g~ound Ka~a No 2 Main Zone
o~ Mines (Jack,1964)

1977 McInty~e Mines ae~ial EL 17/68

1977 McInty~e Mi nes g~ound Ka~a No 2 Main Zone

1990 Ta.smania Mines g~ound Ka~a No 2 South Zone

EL 39/89 AND SURROUNDING AREA
MAGNETIC SURVEYS

TABLE 2

I
I
I ---------------------------------------------------------------

I
I

I
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As has been mentioned above, the main success o~ these magnetic
suYveys has been the delineation o~ the aeYial extent o~ the
known magnetite bodies, including the identi~ication o~ the
magnetite zone at Kaya No 2 South. An additional impoYtant
Yesult o~ Jack's gYound magnetic suyvey and subsequent dYilling
pyogyamme was his conclusion that, at Kaya No 2 Main Zone, the
limit o~ Dye, with a gYade gyeatey than 50% iYon, at the
suY~ace, appYoximates the 30,000 gamma contouy. This is a
use~ul guide to ~uture drilling o~ otheY anomalies in the Kaya
No 2 Zones.

Tasmines' 1990 ground magnetic survey over Kaya No 2 South was
descYibed by Whitehead (1991a). The contoured results aye
shown in FiguYe 6. The suyvey was not only success~ul in
outlining the sub-outcrop o~ the magnetite but also "Yevealed
another north-south lineaY Yunning along the westeyn maYgin o~

the grid beneath basalt covey, and could be related to a second
magnetite horizon. This is an obvious ~uture drill target'·
(Whitehead, 1991a)

7 DRILLING

The Tasmania Department o~ Mines and Tasminex completed at
least 37 diamond dyill holes in the Kara No 2 Main Zone: Ye~eY

to Table 3. Un~oYtunately, not all the diamond drill hole logs
aye available, due to loss o~ the logs oy to the core not being
logged. The locations o~ the dYill hole collaYs aye shown on
the plans in Appendix 4: the plans show the Yelative locations
o~ the collaYs not the absolute locations. An attempt will be
made dUYing 1993 to locate the collars in AMG coordinates.

TABLE 3

KARA NO 2 MAIN ZONE
DIAMOND DRILL HOLES

I
I
I

HOLE NOS

DDHI to DDH6

DHI to DH5
DH9 to DHII
DH13 to DH23
DH32 to DH36
DH40 to DH47
DH49 to DH50

DRILLED BY

Tasmania Mines Department

Tasminex
Tasminex
Tasminex
Tasminex
Tasminex
Tasminex

I
I
I
I

Note: the dYill hole numbers weye taken ~rom a Tasminex plan
which shows the dYill hole collay locations. The plan
shows the existence o~ seveyal holes with duplicated
numbeYs: see Appendix 4. At pYesent, dyill logs are only
available ~oy Tasminex holes 6 to 10, 14, and 16 to 18.



8 THE SKARN ZONES

8.2 KARA NO 2 MAIN ZONE

8.1 INTRODUCTION
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been
the

was
Ka~a

the
low

zones

with
shows
flank
~each

holes have been located in AMG coo~dinates

d~illed at Ka~a No 2 East: these co1la~

be su~veyed du~ing 1993.

analytical wo~k associated
at the Ka~a No 2 Main Ska~n

tin Zone along the weste~n

zone. Although this can

IIA r-eview o-f
past drilling
an anomalous
oT the ska~n

"Results show that although W03 anomalism
found at the NW and NE ext~emities of the
No 2 Main Ska~n, Tollow up wo~k showed
anomalism to be ~elated to disseminated
o~de~ concent~ates within g~eisenous

pe~iphe~al to the ska~ns.

TABLE 4

KARA NO 2
PERCUSSION DRILL HOLES

COMPLETED TO 23RD FEBRUARY 1993

1 to 21 Ka~a No 2 Main 121 .5m 1990

29 to 48 Ka~a No 2 South 123.0m 1990

49 to 68 Ka~a No 2 South 90.5m 1990

69 to 90 Ka~a No 2 East 71.3m 1992

In the last th~ee yea~s, 83 sho~t pe~cussion holes have
d~illed to test the th~ee magnetite zones. Table 4 lists
holes the holes which have been d~illed so Ta~.

Note: colla~s oT all
except those
positions will

Assay ~esults TO~ samples T~om these pe~cussion holes a~e

attached in Appendix 5, except TO~ those d~illed at Ka~a No 2
East: samples f~om this campaign will be assayed du~ing 1993.

All the explo~ation efTo~t du~ing the cu~~ency of EL 39/89 has
been di~ected at the known magnetite ska~ns. The status oT the
investigation of each oT the ska~ns is desc~ibed he~e.

Whitehead (l991a) concluded that

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
,
I
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quite high Sn values (0.8 to 0.9%), the tin is
in the fo~m of silicate mine~als ~athe~ than as
cassite~ite. No additional mine~alisation (eg
gold, molybdenite, bismuth) appea~s detectable
at this skat'"n. II

A se~ies of pe~cussion holes was d~illed ac~oss the no~the~n

section of Ka~a No 2 Main in 1990 in an attempt to identify
va~iations in the magnetite content of the ska~n ac~oss st~ike.

Unfo~tunately, the holes inte~sected only ve~y weathe~ed

magnetite except fo~ a five to seven met~e zone along the
weste~n ma~gin of the ska~n. See Plan 1 fo~ the positions of
the d~i 11 holes.

The ~esults of the wo~k ca~~ied out so fa~ suggest that the
"magnetite content of the deposit is lowe~ and the zone is mo~e

weathe~ed than anticipated" (Whitehead, 1991a).

8.3 KARA NO 2 EAST ZONE

Su~face geological mapping and sampling of this deposit was
ca~~ied out du~ing 1991. A ~esou~ce of high g~ade magnetite
with low silica content was indicated: limited su~face sampling
~etu~ned a ~esult of 66% Fe and 0,5% Si02 . A shallow pe~cussion

d~illingp~og~amme to test the zone was unde~taken in ea~ly

1992.

App~oval to ext~act a 100 tonne bulk sample fo~ testing was
g~anted on the 29th of Novembe~ 1991 by the Tasmania Depa~tment

of Mines. This sample was to have been mined in 1992, but
staff changes at Tasmines p~evented this f~om being ca~~ied

out. The bulk sample will be ext~acted dU~ing 1993.

8.4 KARA NO 2 SOUTH ZONE

"A na~~ow (5-20m) zone of magnetite and
haematite is ~eadily ~ecognisable ove~ a st~ike

distance of 75m, and 'suspected' ove~ a total
st~ike of 375m. The ska~n is flanked by the
Housetop g~anite int~usive along its easte~n

ma~gin, but the actual weste~n contact of the
ska~n zone cannot be dete~mined due to masking
by Te~tia~y basalt cove~."

I
I
I
I

A g~ound magnetic su~vey

p~og~amme we~e conducted
(199Ia) concluded:

and
Dve ....

a shallow
this zone

pe~cussion

in 1990.
d~ ill i ng

Whitehead

I
A detailed g~ound magnetic su~vey was unde~taken in 1990:
Figu~e 6.

see

I
I
I

A second phase of pe~cussion d~illing du~ing 1990 ~evealed that
the zone extended to the no~th and has a total st~ike length of
375 met~es befo~e being masked by ove~lying Te~tia~y basalt.
The d~illing also indicated that the zone dips steeply to the
west at 60 to 70 deg~ees: see Figu~e 5.
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Su~~ace sampling o~ the deposit indicated that the o~e had a
high i~on g~ade with low silica content. Low silica i~on o~e

such as this has been sought in Tasmania by the Tasmanian
Elect~o Metallu~gical Company (TEMCO) ~o~ the p~oduction o~

~e~~o-manganese alloy and by Associated Pulp and Pape~

Manu~acturers (APPM) ~or use in their Direct Alkali Reduction
Process (OARS) which is an anti-pollution process which reduces
the emission o~ alkalis to the environment. The ore could also
have been a source o~ iron ore ~or steel production by BHP.

An extensive programme o~ testing has been carried out over the
last three years as described in Section 9 below.

9 SAMPLING OF KARA NO 2 SOUTH

"The in-situ Fe values o~ d~ill samples ove~

the enti~e st~ike distance d~illed we~e round
to be ~ema~kably high, va~ying between 58 and
66% Fe. Mo~e signiricantly the Si02 content or
the deposit was ext~emely low- invariably below
3%. Prelimina~y mine~alogical wo~k shows the
i~on to consist o~ 15-20% goethite, 15-20th
haematite and 70% magnetite." (Whitehead,
1991 a) .

I
I
I
I
I

9.1 INTRODUCTION

At Kara No 2 South,
programme over the south
high iron grades and
indicated by the sur~ace

~esults o~

cent~al pa~t

low silica
sampling:

the pe~cussion d~illing

o~ the zone con~i~med the
content which had been

I
I
I
I
I
I
I
I
I

A p~og~amme or metallu~gical assessment commenced in 1990 to
dete~mine whethe~ the Zone was a comme~cial sou~ce Or o~e ro~

APPM's OARS plant, BHP steelwo~ks o~ TEMCD fe~~o-manganese

p~oduction. This metallu~gical testwo~k continued th~ough 1992
and showed that the o~e could be sold to both APPM and TEMCD.
Once the o~e was round to be comme~cially acceptable, a Mining
Lease was applied ro~ ove~ the Ka~a No 2 South Zone. Fu~ther

testing has been unde~taken since the g~anting or the Mining
Lease, 20M/91, and sales to both customers began by the end or
1992. A summary Or the testing completed so rar is shown in
Table 5.

9.2 APPM COMPOSITE DRILL SAMPLE

APPM tested a 3 to 4 kilogram composite d~ill sample in 1990.
The ~esults are attached as Appendix 6. The sample, taken r~om

cuttings r~om shallow pe~cussion d~illholes, was pa~tially

weathe~ed. APPM stafr ~epo~ted that it consisted or 60 to 70%
magnetite, 15 to 20% goethite and 15 to 20% haematite. APPM
analyses showed that the sample consisted or over 90% Fe203
equivalent and less than 1% 8i02 . Ir sur~icient O~e or this
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existed in the deposit, then it could be suitable ~o~ use in
the OARS plant at APPM, 8u~nie. A la~ge~ sample was ~equi~ed

to con~i~m these p~elimina~y ~esults, and this was tested
du~ing 1991 (see below).

TABLE 5

KARA NO 2 SOUTH
SAMPLING COMPLETED TO 23RD FEBRUARY 1993

SAMPLE SIZE CUSTOMER END USE YEAR

composite APPM, 8u~nie OARS 1990
d~ill sample

3 kilog~ams 8HP, Po~t Kembla steel making 1991

100 tonnes APPM, 8u~nie OARS 1991

200 tonnes APPM, 8u~nie OARS 1992

20 lit~es TEMCO, 8ell 8ay ~e~~o-manganese Feb, 1992

746 tonnes TEMCO, 8ell Bay ~e~~o-manganese May,1992

529 tonnes TEMCO, Bell Bay ~e~~o-manganese Nov, 1992

Note: the testwo~k o~ Novembe~ 1992, by TEMCO, was unde~taken

a~te~ the g~anting o~ Mining Lease 20M/91 and the ~esults

a~e not included in this ~epo~t. The fact o~ the testing
is noted he~e as a matte~ o~ ~eco~d.

9.3 BHP SAMPLE

A 3 kilog~am sample was submitted to the 8HP Raw Mate~ials

Supply Depa~tment at Po~t Kembla to dete~mine its suitability
~o~ steel making and, in pa~ticula~, to establish whethe~

potential existed ~o~ beneficiation o~ the i~on content o~ the
o~e by sizing. The ~esults a~e attached as Appendix 7. The
testwo~k ~evealed that the o~e could not be beneficiated by
size, although the~e was some concent~ation of the det~imental

compounds, silica and alumina, into the ~inest size ~~action

tested, the -0. 125mm ~~action.

The tests by 8HP did confi~m the low silica content of the o~e

but also highlighted the p~esence o~ zinc in amounts which
could p~eclude the use o~ the o~e as blast ~u~nace ~eed. No
~u~the~ testing o~ the o~e ~o~ steel making ~eed has been
unde~taken.
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9.4 APPM BULK SAMPLE 1991

to acqui~e a minus 2.5mm ~ines p~oduct and
investigate its Fe and 6i02 cha~acte~istics,

and possible ~utu~e use by APPMj

Following the success~ul ~esults o~ the 1990 test (see above),
a 100 tonne bulk sample ~o~ ~u~the~ testing was mined in 1991.
The objectives o~ taking the bulk sample we~e:

c~ushing and g~inding

possibility o~ p~oviding

a comme~cial g~adej

I
I
I
I
I

II to assess its
cha~acte~istics, and
lump magnetite o~e on

to acqui~e a minus 2.5mm ~ines

again evaluate its chemical
~ecove~able amounts." (Whitehead,

p~oduct,

content
1991 a) .

and
and

I
I
I
I
I
I
I
I

This sample was p~ocessed at the Ka~a No 1 mill as desc~ibed by
Whitehead (1992):

"The la~gest p~opo~tion o~ the bulk sample was
p~ocessed on two sepa~ate occasions th~ough the
Ka~a No 1 t~eatment plant.

"On both occasions the o~e was ~ed into the
mill, passed th~ough the p~ima~y jaw c~ushe~,

t~ommel, seconda~y jaw c~ushe~ and ~od mill,
attaining a minus 2.5mm - plus 0.5mm p~oduct.

On the ~i~st test (Test A) the above size
~~action was also passed ove~ magnetic
sepa~ato~s, and on the second occasion (Test B)
this cleaning ope~ation was avoided."

6izing and analysis was ca~~ied out on the ~inal p~oducts and­
the ~esults a~e attached as Appendix 8.

The testing showed that a use~ul OARS ~eed could be p~oduced by
magnetic sepa~ation and sc~eening the o~e into a 0.5 to 2mm
size ~raction. The resulting concent~ate was high in i~on,

g~eater than 65% Fe, low in silica, less than 1% Si02 , and low
in sulphu~ and phospho~ous, less than 0.010% o~ each element.
As a ~esult APPM ag~eed to test anothe~ bulk sample in 1992,
and, i~ the tests were again positive, to purchase the
concentrate in the ~utu~e.

I
I

The testing also showed that
could be mined and processed
the 6mm to 20mm size range.

9.5 APPM BULK SAMPLE 1992

there was a possibility that
as a sou~ce o~ lump iron o~e

o~e

in

I
I
I

A sized 200 tonne sample o~ concent~ate was p~epared ~o~ APPM
~o~ use in the OARS plant in 1992. The concent~ate was ~ound

to be suitable as a make-up mate~ial in the anti-pollution
~t~t.~~ and a ~irm order ~or supply o~ the material ~ollowed.
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9.6 TEMCO 20 LITRE SAMPLE FEBRUARY 1992

A 20 lit~e sample o~ lump o~e, in the size ~ange 6mm to 17mm,
was tested by TEMCO in ea~ly 1992 to dete~mine the sUitability
o~ the o~e ~o~ ~e~~o-manganese p~oduction. This p~elimina~y

test was encou~aging (see Appendix 9) and, as a ~esult, bulk
testing o~ the o~e was scheduled ~o~ late~ in 1992.

9.7 TEMCO BULK SAMPLE MAY 1992

A 746 tonne sample o~ lump o~e was p~epa~ed and ~o~wa~ded to
TEMCO ~o~ testing in Ap~il 1992. The ~esults o~ this test a~e

attached in Appendix 10. The results we~e again encouraging,
indicating a satis~acto~y i~on g~ade and a low silica g~ade

even when the o~e was in lump ~o~m.

9.8 TEMCO BULK SAMPLE NOVEMBER 1992

This testwo~k by TEMCO was unde~taken a~te~ the g~anting o~

Mining Lease 20M/91 and the ~esults a~e not included in this
~epo~t. The ~act o~ the testing is noted he~e as a matte~ o~

~eco~d only.

10 RESOURCES AND RESERVES

10.1 INTRODUCTION

The ~esou~ces and reserves detailed he~e have been classi~ied

~o~ this ~epo~t acco~ding to the Aust~alian Code ~o~ Repo~ting

o~ Identi~ied Mine~al Resou~ces and O~e Rese~ves published by
the Joint Committee o~ the Australasian Institute o~ Mining and
Metallu~gy and the Aust~alian Mining Indust~y Council: see
Appendix 11.

The ~esou~ce and ~ese~ve estimates which have been made so ~a~

a~e summa~ised in Table 6.

10.2 JACK 1964

Jack (1964) estimated that

in~e~~ed ~esou~ces o~ 500,000 tons o~ i~on o~e

existed within 'nine a~eas o~ high magnetic anomalie' in Ka~a

No 2 Main Zone. He calculated that the~e we~e 10,000 tons o~

o~e pe~ ve~tical ~oot and conside~ed that his estimate was
conse~vative. Cu~~ent o~e ~ese~ve te~minology would classi~y

this as an In~e~~ed Resou~ce.
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TABLE 6

10.4 WHITEHEAD 1991

in~erred resources o~ 200,000 tons o~ 45'1. Fe

250,000 tons o~ lower grade material.

his
Zone

il""'on Or-B

high iron content

at least 50'1. Fe
at least 45'1. Fe
lower grade material

Jack (1965) revised
o~ Kara No 2 Main

Jack, 1964
500,000 tons

Jack,1965
70,000 tons

200,000 tons
250,000 tons

Whitehead, 1991
500,000 tonnes

KARA NO 2 SOUTH

KARA NO 2 MAIN ZONE

INFERRED RESOURCE

INDICATED RESOURCE
INFERRED RESOURCE

INDICATED RESOURCE

10.3 JACK 1965

indicated resources o~ 70,000 tons containing 50'1. iron.

KAfi:A NO 2
RESOURCE AND RESERVE ESTIMATES

Following a short drilling programme,
reserve estimate ~or the northern part
to

and, in smaller anomalies

Following the drilling Jack had concluded that a reasonable
resource estimate could be made using the ground magnetics
contours: see 6 MAGNETIC SURVEYS. Using this in~ormation, he
estimated that the eight largest anomalies contained

Following sur~ace geological mapping, detailed ground magnetics
and shallow percussion drilling o~ Kara No 2 South, Whitehead
estimated that the Zone had a minimum tonnage potential o~ hal~

a million tonnes over a strike length of 375 metres. He made
no estimate o~ the grade o~ the deposit but noted that "in-situ
material shows the ore to have a high Fe content 67.1/67.5'1."
(Whitehead, 1991b).

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
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11 FUTURE WORK

The p~og~amme of wo~k in 1993 will be aimed at add~essing the
aims of explo~ation detailed in Section 4 above. 80th Ka~a No
2 Main and Ka~a No 2 East a~e at a ~elatively advanced stage of
explo~ation. All existing geological, magnetic and assay data
will be compiled into a useable, meaningful fo~m, in a
systematic manne~, so that eithe~ a ~ea1istic estimate of the
~esou~ces in these two zones can be made, o~ specific wo~k can
be unde~taken to enable such estimates to be made.

The~e a~e seve~al specific items, mentioned th~oughout this
~epo~t which will be dealt with. These a~e:

locating the colla~ positions, in AMG coo~dinates, of the
diamond d~ill holes d~illed into Ka~a No 2 Main,

locating the colla~ positions, in AMG coo~dinates, of the
pe~cussion holes d~illed into Ka~a No 2 East,

- assaying the pe~cussion samples which a~e available f~om Ka~a

No 2 East,

ext~acting a 100 tonne bulk sample f~om Ka~a No 2 East fo~

metallu~gical testing.
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APPENDIX 1

Maps showing change in status o~ C~own Land within EL 39/89
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11 May 1992

CHANGE IN LAND TENURE

Following the introduction of the Forest Reform Bill the Forestry Commission

acquired managerial responsibilities of many areas which were formally

unallocated Crown Land. All former unallocated Crown Land (i.e. white on land

tenure maps) in the newly declared Multiple Use Wood Production Zones is ·now

State Forest.

I
I

In addition, a number of areas were declared 'Deferred Forest'. This land,

although now being listed on a Register of Deferred Forest, has not officially

changed tenure. If the land used to be State Forest, it still is. If it used

to be unallocated Crown Land, it stilt 1s.

I
I

Unallocated Crown Land (including the pieces on the Register of Deferred

Forest) are managed on the ground by staff of the Department of Parks Wildlife

and Heritage, on behalf of the Department of Environment and Planning who

still administer these l~nds.

RAPs are in the 'Deferred Forest' category and their land status has not

changed.

Pieces of chart are attached showing the l o ld' and 'new' land tenure status

of your exploration licence. If you have any queries relating to this I can

be contacted on (002) 338326.

".

r,,.. "'....
j\b',--:,,~ ·:-n

~. c•• , . '-, ••r.;
C.A ..Bacon
ACTING SUPERVISING GEOLOGIST
ENVIRONMENTAL MANAGEMENT
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APPENDIX 2

Map showing the location o~ Pea~son's Lease
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APPENDIX 3

Descriptive models of scheelite and tungsten skarn deposits
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DESCRIPTIVE HODEL OF 1I SKARN DEPOSITS

By Dennis P. Cox

DESCRIPTION Scheelite in calc-~ilicate contact metasomatic rocks.

GENERAL REFERENCE Einaudi and Burt (1982), Einaudi and other. (1981).

GEOLOGICAL ENVIRONMENT

Rock Types Tonalite, granodiorite, quartz monzonite; limestone.

Textures Cranitic, granoblastlc.

Age Range Mainly Mesozoic, but may be any age.

Depositional Environment Contacts and roof pendants of batholith and
thermal aureoles of apical zones of stocks that intrude carbonate rocks.

Tectonic Setting(s) Orogenic belts. Syn-late orogenic.
'\

Associated Deposit Types Sn-W skarns, Zn skarns.

DEPOSIT DESCRIPTION

Mineralogy SCheellte % molybdenite % pyrrhotite ± sphalerite ± chalcopyrite ± bornite ±
arsenopyrite ± pyrite ± magnetite ± traces of wolframite, fluorite, cassiterite, and native
bismuth.

Alteration Diopside-hedenbergite + grossular-andradite. Late stage spessartine + almandine.
Outer barren wollastonite zone. Inner zone of massive quartz may be present.

Ore Controls Carbonate rocks in thermal aureoles of intrusions.

Geochemical Signature W, Mo, Zn, CUr Sn, Bi, Be, As.

I
I

EXAMPLES
Pine Creek, USCA
MacTung, CNBC
Strawberry, USCA

(Newberry, 1982)
(Dick and ~odgson, 1982)
(Nokleberg, 1981)

GRADE AND TONllAGE HODEL OF 1I SKARN DEPOSITS

By W. David Menzie and Gail M. Jones

I
I
I
I
I

COMMENTS All mines associated with the contact zone of a particular intrusive with a favorable
host rock were combined to form a single deposit. In the absence of detailed geologic information,
mines within 10 km of each other were combined. See figs. 32, 33.

DEPOSITS .-.
Name Country ~ Country

Bailey CNYT L.ast Creek USKT
Brejui BRZL Lucky Mike CNBC
Cab CNYT Mac tung CNNT
Calvert (Red Button) USMT Maykhura URTD
Can tung CNNT Milford area USUT
Dublin Gulch (GSZ) CNYT Ne~ada-Massachu3ett3 USNV
Emerald-Dodger CNBC Ne~ada-Scheelite USNV
Iron Hountain USNM Osgood Range USNV
King Island AUTS Pine Creek USCA

I Lex, D. P. M·' .
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I )del 14a--Con.

I lixaba BRZL Tyrny-Auz URRS
ay Gulch CNY! Uludag TRKY
ang Dong SKGR Victory CNBc
,tor-my Group CNYT Yellow Pine di3tr1ct USlO

I 'em Piute district USNV Y'Xjoberg SIIDN

I
I
I
I
I
I
I
I
I
I
I --

I
I
I
I
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Hodel 18d

I DESCRIPTIVE HODEL OF Fe SKARN DEPOSITS

By Dennis P. Cox

I DESCRIPTION Magnetite in calc-silicate contact metasomatic rocks.

GENERAL REFERENCES Einaudi and Burt (1982), Einaudi and others (1981).

I GEOLOGICAL ENVIRONHENT

Rock Types Gabbro, diorite, diabase, syenite, tonalite, granodiorite, granite, and coeval volcanio

I
rocks. Limestone and calcareous sedimentary rocks.

Textures Granitic texture in intrusive rocks; granoblastic to hornfelsic textures in sedimentary
rocks.

Oceanic island

I Age Range Mainly Mesozoic and Tertiary, but may be any age.

DePositional Environment Contacts of intrusion and carbonate rocks or
calcareous clastic rocks.

ITectonic Setting(s) Hiogeosynclinal sequences intruded by felsic to mafic plutons.
arc, Andean Volcanic arc, and rifted continental margin.

I DEPOSI; DESCRIPTION

Mineralogy Magnetite t chalcopyrite ± Co-pyrite ± pyrite ± pyrrhotite. Rarely cassiterite in Fe
skarns in Sn-granite terranes.

II Texture IStructure Granoblastic with interstitial ore minerals.

Late stage amphibole ± chloriteDiopside-hedenberglte + grossular-andradite + epidote.

I
Al tera tion
:t ilvaite.

Ore Controls Carbonate rocks, calcareous rocks, igneous contacts and fracture zones near

I
contacts. Fe skarn ores can also form in gabbroic host rocks near felsic plutons.

Weathering Magnetite generally crops out or forms abundant float.

Fe, CUt Co, Au, possibly So.

I
I

GeOChemical and Geophysical Signature

EXAHPLES
Shinyama, JAPN (Uchida and Iiyama,
Cornwall, USPA (Lapham, 1968)
Iron Springs, USUT (Hackin, 1968)

1982)

Strong magnetic anomaly.

GRADE AND TONNAGE HODEL OF Fe SKARN DEPOSITS

So~e of the data represent districts. See figs. 66-67.

By Dan L. Mosier and W. David MenzieI
COHHENTS

IIDEPOSITS

~

IAdaevka central
Adaevka north
Adaevka south
Asal teca

l Ain Mokra
Ain Qudrer
Akatani

Country

URRS
URRS
URRS
HNDR
ALGR
ALGR
JAPN

Alagada
Aleshinka
Argonaut
Asvan
Auerbach
Ayazmant
Baghain

Country

PORT
URRS
CNBC
TRKY
URUR
TRKY
IRAN

I
J~-
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I
I

Model lBd--Con.

Bai30ara RMNA Kalllbai:<'hi.n east URRS
Beck USCA Kambaikhi.n north URRS

I
8eni Douala ALOR KaramadaZi TRKY
Benkala URRS Kaunisvaara-Masugnsbyn SWDN
Bessemer CNON Kesikkopru TRKY
Blzmisen-Akusagi TRKY Kozyrevka URRS

I
Blairton CNUN Kroumovo URRS
Bolsherechensk URRS KruglogorSK URRS
Bulacan PLPN Kurzhunkul URRS
Brynor CNBC La Carmen KlCCU

I
calabogie CNON La Laguna DMRP
Camiglia ITLY La Paloma MXCU
Capacmarca PERU La Piedra 1man MXCU
Capitan USNM Las Animas Cerro Prieto MXCU

I
Carmen CILE Las Truchas KlCCU
Cave Canyon USCA Larap-Calambayungan PLPN
Cehegin SPAN Lava Bed USCA
Chichibu JAPN Lebyazhka URRS

I
Childs Mine-, CNON Llvitaca-Velille PERU
Colquemarca PERU Lomonosov URRS
Coppe" Flat USNM Maanshan HONO
Cuchillo-Neg"o USNM Mac CNBC

I
Daiqu1"i CUBA Ma"bella SPAN
Dammer Nissar PKTN Harmoraton CNUN
Dannemora SWDN Martinovo BULO
Dayton USNV Maslovo URRS

I
DiV"igi TRKY Mati PLPN
Dungun MDGS Mogpog PLPN
Dzama URRS Monte Carmela NCRG
Eagle Mountain USCA Mune3ada JAPN

I
El Pedroso SPAN Nimpkish CNBC
El Sol y La Luna MXCU Novo Maslovo URRS
El Vo!ean-Piedra lman MXCU Novo Peschansk URRS
Eltay URRS Dena de Fler RMNA

I
E"tyullin URRS Old Dad Mountains USCA
Fierro-Hannover USNM Orogrande USNM
Gallinas USNM Dsokino-Aleksandrovsk URRS
Glresun rRKY Pambuhan Sur PLPN

I
Gora Magni tnaya URRS Pampachiri PERU
Gora Vysokaya URRS Paracale PLPN
Hatillo DMRP Pena Colorada MXCU
Hierro Indio AGTN PeC'da Niedda !TLY

I
Huacravilea PERU Persberg SWDN
Hualpai CNBC Peschansk URRS
Huancabamba PERU Picila MXCU
Hull CNQU P1ddig PLPN

I
Imanccasa PERU Plagia GREC
Ina JAPN Pokrovsk URRS
Iron Duke WBC' Rankin CNUN
Iron Hat USCA Recibimiento MXCU
Iron Mike CNBC Rondoni PERU

I Iron Mountain (Colfax Co. ) USNM Rose CNBC
Iron Mountain (Sie""" Co. ) USNM Rudna Clava YUGU
Iron Spl"ings usur sabana Grande DMRP

I
Jedway CNBC samll TRKY
Jerez de 105 Caballeros SPAN San Carlo" KlCCU
Jib CNBC san Juan de Chacna PERU
Jica:rl11a USNM San Leone !TLY
Jones Camp USWi Sankyo JAPN

I Juncos CNBC Santa Lucia PERU
Kachar URRS 5ant3: Hi ta USNM
Kalkan TRKY sa"bay URRS

I
Karobaikhin central URRS Senor de Huarquisa PERU

95
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I
Model 1Sd--Con.

I Sever-noe I
Severnoe II
Severnoe III

I Shagyrkul
Shasta-California
Shlnyama
Silver Lakes

I Sorka
Sosva
South Sarbay
Takanokura

I Tapairihua
Techa
Tecolote

I
I
I
I
I
I
I
I
I
I
I
I

I
I

URRS
URRS
URRS
URRS
USCA
JAPN
USCA
URRS
URRS
URRS
JAPN
PERU
URRS
USNM

Tepustete
Texada
Tovar-niea
Tsaitsukou
Val D1 Peio
Valuev
Vorontsovka
VUlcan
V;'hne
Wagasennin
Yelloll Jacket
Zanltza
Zarikan
Zeballos

MXcO
CNBc
YUGO
CINA
ITLY
URRS
URRS
USCA
CZCL
JAPN
USNM
MXco
IRAN
CNBc
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IRON SKARN
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Model 18d--Con.

"
'igure 67. Iron grade. of Fe akarn
deposits. Individual digits represent
number of deposits.

., • 'iii

'I.gure 66. Tonnage. of Fe .karn
depo.ita. Individual digit. repre.ent
number of deposi ts.
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APPENDIX 4

Maps showing locations of diamond drill holes at Kara No 2
North
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APPENDIX 5

Results o~ pe~cussion d~illing completed
between 1990 and 1992
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KARA NO 2 MA1N SKARN

DEPTH
HOLE NO ~ Ii DR 1LbIl COi1NEliT

K2M-I 402550 425502 15.0m Magnetite 0-15m

K2t1-2 402571 425501 5.0m Wsa.thered Magnet.ite O:-5m

K2~1-3 402600 425500 5.0m Soft , cxidised .agnetite 0-5m

K2M-4 402625 425500 4.0m Weathered Fe-Garnet skarn 0-4.

K2~1-5 402650 425499 4.0. Soft weath~red ska.rn 0-4.

K2M-6 4D2675 425499 3.0m Sk·arn soft, no air

K2M-6A 14.0m Soft skarn

K2M-7 402700 425498 3.0m S~arn, 50ft oxidi~ed, nO air

K2H-S 402725 425497 5.5. Garnet/Fe skarn 0-5.5m

K2N-q 402750 425496 8.0m Skarn

K2H-IO 402775 425495 4.0. 6rani te

K2t1-1.1 402500 425495 3.0m Fe Skarn

K2H-12 402520 425472 2.0m Fe Skarn

K2M-13 402550 425520 7.0m Magnetite, o}:idi~ed 0-7m

K2H-14 402560 425545 b.Om Weathered magnetite

UN-IS 402580 425572 9.0m Na5sive magnetite-

K2M-16 4(;2590 425600 11.0m Fe Skarn

UN-17 402610 425620 S. Orr, Fe Skarn

t~2~t-1B 402620 425650 3.0m Garnet skarn. weathered

K2N-·19 402500 425497 3. Or.; Grani te

K2M-20 402460 425460 3.0m Granite

K2H-~1 402532 425530 310m Magnetite

•
II
I
I
I
I
I
I
I
I
I
il
I
I
I
I
I
I
I
I
I

PERCUSSION DRILLING PROGRAMME TASMANIA HINES LIMITED 1990
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I '.
I KARA NO 2 SOUTH 1ST PHASE PERCUSS rON OR [LUNG TASIHNES 1990

'.
I

HOLE 110 ~ ~ DEPTH COMMENT ASSAY

I DRILLED X Fe I. SiD;;
i m)

I 2~ 0\03055 423605 0 - 3 Weathered Granite N/A
3 - 6 Granite N/A

I
30 403040 423590 0 - 3 Granite N/A

3 - 6 Granite N/A

31 403020 423574 0 - 3 Soft Granite N/A

I "",: 3 - 6 Grani te IliA

32· 0\03030 423575 0 - 3 Haematite/Magnetite 63.4

I 3 - 6 • • 64.3
6 - 9 Magneti te Skarn 65.9
9 - 11 Magneti te 65.2

I 33 403025 423576 0 - 3 Weathered Skarn 64.1
3 - 6 Magnetite 63.8

I 34- 403025 43562 0 - 3 Fe S~.arn 56.6 3.6 -
3 - 6 Magneti te 64.6 1.8

I
-~ 403020 al23545 0 - 3 Hagnetite 65.1 1.0>,.1

3 - 6 • 67.0 0.59
6 - 8 .. 66.9 0.55

I 36 403015 423546 I) - Co M~gnetite 66.2 0.54
3 - 6 .. .~ . 2. Q(I0 ..... 0

6 8 .. 63.6 1. 80

I 37 403025 423544 0 - 3 Magneti te 66.4 0.64
3 - 6 .. 64.6 1. 10

I
0 - 6 L. G. Magnetite 61.2 3.50

3a 403016 423534 I) - 3 Magneti t. 64. 1 1.1
3 - 4 Fe Skarn 56.6 1.4

I 39 4031)15 423521 0 - 3 Fe Skarn 59.7 2.0
.. - 0\ Fe Skarn 56.8 6.3

I ~ll) 4i)3(ili} 4'ic~"',,) ,) - ·3 Fe Si:,;r n 56 ..:;- 1.4......... ~ ......

I
.1\ -+( ;:.-:.: '2') ~',23~,::(" :.' !·1C:'~1~.i?~_1 t f? to.j::.,;~l,~r2d ~i. :. '1

c ,

I
I



42 403010 423500 0 - 3 M.~netite 63.4 1.6
3 - 6 65.5 1.0
6 - 7 " 61.8 2.1

4:, 403024 423590 0 - 3 S~a.rn 42.7 13. 1
3 - 4 Skaril 41. 3 .e-.-o ,.f".. '-)

44. 403035 423605 0 - 3 GranIte NiA N/A

·lS 403045 423605 (: 3 Ha';!n~tit9
'''f ... 2.30 .... I

3 - 6 " 65. 1 0.75
6 - 9 62.0 1.7

46 403035 423620 0 - 3 Fe Skar-n 60.8 1.5
3 - 5 Magnet ito 64.6 1.4

47 403045 423620 0 - 3 Weatnerad S~ ar n 56.2 1.7
3 - 6 ~lc:9neti te 02.4 1.7
6 - 8 M,;.gnet i te '~ - 1.6':I .... I

48 403040 403635 0 - :' Fe Skdrn 57.5 5.7

- - 6 Magnetite 62.4 2.5-'
6 - e Magnetite 65.7 1.3

r·,.
i

II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TOTAL NO OF HOLES
TOTAL ~lETRES

=
=

20
123M
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KARA NO 2 SOUTH

2ND PHASE PERCUSSION DRILLING

TASI1INES 1990

tl°LE NO ~ fi DEPTH
DRrLLED

49 40·}095 42:860 6.0

50 403090 423840 2.5

51 403095 423840 6.0

52 403095 423840 6.0

53 403080 423810 6.0

54 403075 423810 6.0

55 403085 423810 3.0

56 403075 423780 6.0

57 403070 423780 6.0

58 403080 423780 6.0

59 403070 423750 6.0

60 403065 423750 3.0

61 403075 423750 6.0

62 403080 423720 3.0

63 403075 423720 3.0

64 403085 423720 6.0

65 4C3055 423695 2.0

66 403050 423695 2.0

67 4':'3050 423670 3.0

68 4(>3045 423':'70 3.0
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APPENDIX 6

Results o~ APPM testing o~ composite d~ill sample
f~om Ka~a No 2 South



~SILICA MAGNETITE SAMPLE

~K!::!AJiR!::!A~N==-2£...-Si2'0~U,,-T.!.JHO---=.--!MC!JA:!!G.2JNC:!.!E;T ITE

Fe",O", 91.81.

A1:zO", 1. 51.

SiD,., 0.7%

CaD NIL

MgO 0.21..

Na 2 D Trace

SO", Trace

LOI 1 • ::,."/.

•
'.
II
I

•
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPM DESIGNATION

MI NERAl_OGY: -

GoethitE'

Hematite

Magnetite

KARA 28 NCI 25975

15-20~~

15-201..

60-70~~

l~ 0 ~ e 19\..." 0' t. .
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APPENDIX 7

Results o~ BHP testing o~ small su~~ace sample
~~om Ka~a No 2 South
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--------------~-------------

1.0 R~SULTS - HIIAd Sel.mpI.e
-------

1.1 S::'ING.
------

(MM) i~Cum

+8.0Q 3

+4.0t1 :21

+2.00 54

+1·00 7~...
+O.~O 81

....0.25 <;'0

+O.12~ 94

-Q. 12= (0)

1/1-

1.2 CHEMICAL IilNALYSIS
-----------------

T.F'~ 65.6

Si02 0.48

Al 20:; 1.27

CaD .05 .

Mn 1.28

MgO .43

P .017

In • U56

~:::O (.001

no:. .23

L. O. I 0 .. 57

0.47

2.73

008CSl

RAW MATERIALS INVESTIGATION
TECHNOLOGY OEPARTMENT

RESULTS ~OR SAMPLE OF TAS. ~INES KARRA No.2.

S~mple o~ Karra No.~ lump ore(Appro~. 3kgl w.~ ~~usnp.d

to 901. m,nu~ o.Omm. Chemical ~nalysis o~ individual scr~.n

~raction. was conduct.d to Q~tablisM Any potenti~l ~or

b~nif\ci«tion by .i~~.

SUPT. RAW MATERIALS SUPFLY

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

SMt>

MS

SUSJECT:

DATEI

TO:

-----. -

••
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,
1.3 Analy~i~ by Size.

%
5i ;;e Ret. Fe $10= A1:::0:: CaO Mn MqC F' Zn TiO:;:

+8.0 3 65.7 .48 1 .. 16 .02 1,21 .43 .011 157 ,..,'".~-
+4.0 16 66.0 .33 1 • 1:5 .. 01 1. 37 .. 47 .010 .. 162 .. 27

+~.O
¥~ =... 0 .~,. .- .. 0 .. 1 ~- .4= .0:'2 . 1 '54 .. 24","" J. ...... ... ...-

+1.0 18 6:5 .. -:' .42 L21 .01 1. 30 .. 4::': .013- .149 .24

+0.5 <;> 60.2 .46 1.26 .01 1.29 .. A~ .01::; .146 .. 2'3

+O.2~ q 66.:2 .~4 1 .. 45 .0::' 1 .. :0 .4;: .01b .t47 .23

+0. 125 4 65.3 .73 1. 73 . 02 1. 2 .. .40 .. 022 .14:5 ,..,~

.. ~_1

-0. 12~ 6 63.1 1.30 2.40 .14 1. 13
. , .040 .137 .21....

\ K:;:O .001 cr t e~!! dewn to ~ .. 125. - .. 125- = ,00:: )

~.O MINERALOGY (Crushed F·... oduc;t,)
----------
F'r ..domin... te m..dium/dGln5Gl !lIagnetite 'ixhiciting p ... cncunc.d
mi\;ro ~i551JI"'e~. MinOr" to e"te"'~t'le o"id.!!:l:.ion to ma..titli ~lol"\g

~rAck$ ~m.ulting in variable partiCle mineralogy/mor~nology.

In a ma;ority of cases thesQ ~racks are in~ill.d by later stage
goethite/limonitGl. Some discrete geothite/limonit. pa~ticles

are .1ao present.

//*~
MATERI~LS INVESTIGATIC~

TCTr=-L ?D3
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APPENDIX 8

Results 0+ APPM testing 0+ 100 tonne sample
+rom Kara No 2 South
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APPENDIX 9

Results o~ TEMCD testing o~ 20 litre sample
~rom Kara No 2 South
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APPENDIX 10

Results o~ TEMCO testing o~ 746 tonne sample
~~om Ka~a No 2 South
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APPENDIX 11

Ext~act ~~om the Aust~alasian Code ~o~ Repo~ting

o~ Identi~ied Mine~al Resou~ces and O~e Rese~ves - 1992
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1. The Joint Ore Reserves Committee was initially set
up in 1971 to consider and make recommendauons
on Australian stock exchange listing requirements
appropriate to mining companies reporting Ore
Reserves. The fIrSt Report by Join!. Commiuee on
Ou Reserves was published in April 1972 and was
fe-issued in 1975.

2. A revised Report published in 1981 enlarged the
section on pre-Ore Reserve terminology to recognise
the reporting of indicative. qua!hative or quantitative
estimates of pol.entially economic mineralisation. It
was reprinted in 1985 as Reporting ofOre Reserves.

3. In February 1989. a revised version of the Report was
issued as a Code which. in Iu!)' 1989, was adopted in
its entirety by the Australian Stock Exchange Limited
for incol]X)ration in its Listing Rules. The Code has
SUbsequently been adopted by many olher regulatory
bodies within the Australasian region.

4. The 1989 Australasian Code for Reporting of
Identified Mineral Resources and Ore Reserves was

complemented by the 1986 AlLSlraiian. Code for
Reporting ldenli[U!d Coal Resources and Reserves
which was included as Appendix 1 to me former. In
1990. the Commiuee issued as a companion
docwnent a set of Guidelines to assist is using the
Australasian Code.

5. The 1992 updated version of the Code makes no
fundamental changes with the e;\ception mat a
definition has been provided for 'Pre-Resource
Mineralisation' (paragraph 14). An updated version
of the Guidelines has been appended to the revised
Code.

6. The Committee recognises that further review of the
Code and Guidelines may be required from time to
time.

7. The standards outlined in me Code are the minimwn
lO be applied in public reporting. Companies are
encouraged [0 provide as comprehensive information
as possible in their reports.

I Figure 1 • Reporting Terminology

Relationship between Identified Mineral Resources and Ore Reserves
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(In situ)
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geological Consideration of economic,
data, mining, metallurgical, mar·

knowledge keting, legal, environmen-
and tal, social and governmenr..al

confidence factors.
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An 'IDENfIFIED MINERAL RESOURCE', otherwise
referred to as a 'MINERAL RESOURCE·, is an in·situ
(meaning as it occurs on surface or underground) mineral
occurrence quantified on the basis of geological da[a and an
assumed cut-off grade only.

The tenn 'ORE RESERVE' is only to be used if a srudy of

2

technical and economic criteria and data relating lO a
'Mineral Resource' has been carried out to indicatepotential
fe~ibility and it is to be stated in tenns of mineable
tonnes/volume and grade.

Definitions for the terms 'Mineral Resource' and 'Ore
Reserves' arc provided later in this documenl.
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Competence and Responsibility
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8. A Mineral Resource or Ore Reserve report givmg
technical facts. interpretations or assessments of
Mineral Resources or Ore Reserves must be prepared
under the direction of. and signed by. a Competent
Person or Persons.

9. A 'Competent Person' is dermed as a person who is
a Corpora[£: Member of The Australasian Institut.e of
Mining andMetallurgy and/or the Australian Institute
of Geoscientists wiIh a minimum of five years
experience in the estimation. assessment and
evaluation of Mineral Resources and Ore Reserves
which is relevant to the s£yle of mineralisation under
consideration.

10. While the public release of infonnation concerning a
company's Mineral Resources and/or Ore Reserves
remains !.he responsibility of the company acting

lhrou~ its Board of Direcmrs. any such release must
be based on. and fairly reflecl a Mineral Resource
and/or Ore Reserve Report prepared by a Competent
Person(s).

11. A public release of information concerning a
company's Mineral Resources or Ore Reserves
should include a description of the style and narure of
mineralisation.

12. A company must disclose relevant information
concerning the status and characteristics of a mineral
deposit which could materially influence the
economic value of that deposit.

13. Companies must review and report on Mineral
Resources and Ore Reserves annually.

I Reporting of Pre-Resource Mineralisation
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14. 'PreeResource Mineralisation' is defined as
identified, partially explored mineralisation which is
considered to be of significance. but knowledge of
which is insufficient to allow classifica(ion as a
Mineral Resource.

15. A company. when reporting Pre·Resource
Mineralisation, must disclose material dal.a sufficient
to suppon statements made.

In reponing such mineralisation which may be
isolated. sporadic or discontinuous, full infonnation
on the nature of the sampling, sample intervals. assay
data and position musr be given (refer Table]).

I
I

Reporting of Identified Mineral Resources
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16. A 'Mineral Resource' is defIned as an identified
in-situ mineral occurrence from which valuable or
useful minerals may be rec,?vered. Minerai
Resources are subdivided imo: .

Inferred Mineral Resources

Indicared Mineral Resources and

Measured Mineral Resources

In defming aMineral Resource. the Competent Person
will only take into consideration geoscientific data. In
reporting a Mineral Resource, there is a clear
implication that there are reasonable prospects for
eventual economic exploi[3tion.

17. Mineral R~source estimates are not precise
calculations. being dependent on the interpretation of
limited information on the location, shape and
continuity of the occurrence and on the available
sampling results. Reporting of tonnage/volwne and
grade figures should reflecllhe order of accuracy of
the estimate by rounding off to appropri:ltdy

signiflcan[ figures and, in Ule case ofInferred Mineral
Resources. by qualification with terms such as
.approximately'.

18. The term 'Inferred Mineral Resource' means a
Mineral Resource inferred from geoscientific
evidence. drill holes. underground openings or other
sampling procedures where the lack of data is such
that continuity cannot be predicted with confidence
and where geuscient.ific data may not be known with
a reasonable level of reliability.

19. The term 'Indicated Mineral Resource' means a
Mineral Resource sampled by drill holes.
underground openings or other sampling procedures
at locations too widely spaced to ensure continui£Y but
close enough to give a reasonable indication of
continuiLy and where geoscientific data are known
with a reasonable level of reliability. An Indicated
Mineral Resource estimate will be based on more
daca, and chcrcfore will be more reliable, chan an
Inferred Mineral Resource estimate.
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20. The Lcnn 'Measured Mineral Resource' means a
Mineral ResoUJ'"ce imersectcd and tested by drill holes,
underground openings or other sampling procedures
at locations which are spaced closely enough to
confirm continuicy and where geoscientific daLil are
reliably known. A Measured Mineral Resource
estimate will be based on a substantial amount of
reliable dala, interpretation and evaluation of which
allows a clear determination to be made of shapes.
sizes. densities and grades.

21. The choice of the appropriate category of Mineral
Resource depends upon the quantity and quality of
data available and the level oCconfidence that attaches
to those data. The appropriate: Mineral Resource
category must be determined by the Competem
Pernon(s).

22. Mineral Resource reports must specify one or more of
the categories of 'Measured', 'Indicated' and
'Inferred'. Reports should not conlain Mineral
Resource figures combined for two or more of the

008064

cJ.l.Cganes unless figures for mdivluual ca{e~lHles are
also provided.

23. Any public rcle:tse of Information in a repoTl
concerning a company's Mineral Resources should
state the pertinent dara and assumptions on which the
report is based and contain a qualification drawing
attention lO ailY assessment criteria from Table 1 for
W Nch inadequate date are available.

24. The words 'ore' and 'reserves' should not be used in
staling Mineral Resource estimates as the terms imply
technical feasibility and economic viability and are

only appropriate when technical andeconomic factors
have been considered. Reports and staIements should
continue to refer lO the appropriate category or
categories of Mineral Resources until technical
feasibility and viability haveoeen established. If
re-evalualion indicates that the Ore Reserves. are no
longer viable, the Ore Reserves must revert to the
'Mineral Resource' category.
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ASSESSMENT CRITERIA

Geological interpretation

Data density

Accuracy of location of sampling points

Drilling technique

Sampling technique

Drill sample recovery

Tonnage factor
(specific gravity)

Quality of assay data

Quality of data description

ESlimation techniques

Cut-off grad~s

Table 1

EXPLANATION

Whether based on sufficient dara or on posrulated assumptions;
wheIher constrained by one model or consideration given to possible
alternative interpretalions.

Whether sample density is sufficient to establish continuity as well as
to provide an adequate data base for the estimation procedure used.

How well the locations of sampling positions are known and the effect
on the Mineral Resource or Ore Reserve estimate.

Whelher core, rotary, percussion or auger md if non-core, whether
open hole or reverse circulation.

If core, whether cut or chisel broken and whether quarter, half or all
core taken. If non-core, whether riffled. section cut. rube sampled or
whalever and whether sampled dry or wet. If wet. whal precautions
taken to maximise recovery and minimise fines loss.

If underground chip samples. whether channel cut or chipped linearly
or randomly taken from a face.

An estimale, expressed in percentage lerms. of the quantity of sample
recovered as a propoTlion of the theoretical quanri[y which should have
been recovered.

Whether assumed or de[ennined and, if detennined, by what method
and how frequently. If assumed, the basis for Lhose assumptions should
be stated.

Whelhcrreproducible and whether rcpresenulive: whatquality control
procedures undert.aken.

Whether core togged in tietail: whemer all significant, hrhologic,
srructural, mineralogic, alterarion or other geologi,:u or geotechnical
characteristics and properties recorded.

A dear description of eslimallon rechniques and key assumptions.

Assumprions regarding cut-off grade.
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25. An 'Ore Reserve' is defined as thaI part of a
Measured or Indicated Mineral Resource which could
be mined. inclusive of dilution. and from which
valuable or useful minerals could be recovered
economically under conditions realistically assumed
at Ihe time of reporting. Ore Reserves are subdivided
into:

Probable Ore Reserves and

• Proved Ore Reserves

Ore Reserve estimates are derived. from estimates of
Mineral Resources modified by economic. mining.
metallurgical, marketing, legal. environmental. social
and governmental factors.

26. Ore Reserve estimates are not precise calculations and
tonnage/volume and grade figures in reports should
be expressed so as to convey the order of accuracy of
the estimates by rounding off to appropriately
significant figures.

27. The term 'Probable Ore Reserve' means an Ore
Reserve staled in tenns of mineable tonnes/volume
and grades where the corresponding Identified
Mineral Resource has been defIned by drilling,
sampling or excavation (including e:uensions beyond
actual openings and drill holes), and where the
geological facrors tharcontrol the are body are known
with sufficient confidence chat the Mineral Resource
is categorised as 'Indicated',

28. The term 'Proved Ore Reserve means an Ore
Reserve staled in tenns of mineable tonnes/Volwne
and grade in which the corresp:mding Identified
Mineral Resource has been defined in three
dimensions by excavation or drilling (including minor
extensions beyond actual openings and drill holes),
and where the geological factors that limit the ore
body are knO\VT1. with sufficien[ confidence that the
Mineral Resource is categorised as 'Measured'.

29. The choiceof the appropriate category of Ore Reserve
is de[crmined by [he classific3[ion of [he
corresponding Mineral Resource and must be made
by the Comperen[ Person(s).

30. Ore Reserve reJX>rts musE specify one or other of the
ca[egories of 'Proved' and 'Probable', Reports
should not conl.ain combined Proved and Probable
Ore Reserve figures unless figures for each of the
C3[egories are also provided.

31. Any public release concerning a company's Ore
Reserve must state the nature of the dara on which me
report is based and conL1in a qualification drawing
anemion to any assessment criteria for which
inadequate or uncert:ain data are available. Economic
or poli[ical fac[Ors alone may be the basis for
significant changes in Ore Reserves and should be
reported accordingly.
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Reporting of Coal Resources and Reserves

32, When public statemenES on coal Resources and
Reserves are made. the recommendations outlined in
the Australian Code for Reporting Identified Coal
Resources and Reserves (February 1(86) published
as Appendix 1 should be followed.
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