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SUM~1ARY

has been produced from Tasmines' Kara
since 1978 and magnetite has been sold

Schee 1 i te has been di scovered in many outCYOPP i ng
and one blind scheelite-magnetite skaYns.

Tasmines' Kar-a leases
exp 10Yed foY tungsten,
wollastonite.

and
ti n,

licences
magnetite,

have
gold

been
and

Tungsten occurs as scheelite in scheelite-magnetite
skaYns; tin occurs in all skaYns in tYace to
significant amounts as tin si 1 icates; a small gal d
anomaly has been identified neay Kara North .

• Scheelite-magnetite skaYns
the Transition Series and,
limestone within 1 km
intrusions.

occur within
less commonly,

of Devonian

rocks of
in Gordon

granite

The Kaya granites aye sepayate fyom
and Housetop GYanites. At Kara No 1,
and outCYOp granites aye different,
granite being gyeisenised.

the
the
the

Ringwood
basement
basement

The gYanite most closely associated with the
scheelite-magnetite skarns has been described as a
megagranite with anomalous metal sulphide content.

A new view of the geology of the Kaya area is based
on the existence of a structuyal trend in the
folded Palaeozoic sedimentary vocks, mayked by the
pyesence of seveval granite dykes, containing all
the known economic scheelite-magnetite skarns and
the only identified gold anomaly in the Kava area,
and exhibiting mineYal zoning along its length.

The pviovity fov exploration for gold and tungsten
in the immediate future should be along the
structural trend descYibed above. Exploration
should not be blinkered by seavching only for o,"e
associated with massive magnetite.
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1 INTRODUCTION

W.S.

•

C8i 11 ) 81ngl1ne was granted an Exploration Licence which
covered the Kara No I and Kara No 2 areas an the 4th o~ November
1968. His aim was to assess the potential o~ the Licence as a
source o~ magnetite. The Licence was trans~erred to Tasminex NL
on the 4th o~ August 1969. A joint venture with the Australia and
New Zealand Exploration Company (ANZECO) ran -From 1971 to 1974
with tungsten as the pr1ncipal target. A second joint venture
with McIntyre Mines (Australia) Pty Ltd ran ~rom 1977 to 1985,
also with tungsten as the principal target.

Tasm1nex NL changed its name to Tasmania M1nes NL in 1985/86 and
to Tasmania Mines Ltd in 1986/87 •

Production o~ scheelite at Kara No I commenced in 1978. Magnetite
~ines, which were originally stockpiled during scheelite
production, have been sal d ~or use in cement manu~acture si nee
1983 and as blast ~urnace ~eed since 1988: see Tables 1 and 2.

M1ning
prices:

at Kal'a No I continues
see Appendix 1.

today despite ~alling scheelite

Magnetite lump and ~ines have been mined at Kal'a No 2 South since
mid 1993 and sold ~Ol' use in ~el'l'osilicon, ~el'l'omanganese, cement
and steel manu~actul'e.

•
Since 1985, Tasmines has explol'ed the Kal'a al'ea with a view to its
tungsten, tin, magnetite, wollastonite and gold potential.
Undel'standably, the pl'incipal explol'ation tal' get has been
scheel1te. In mOl'e I'ecent years, as scheelite prices have ~allen,

magnetite, wollastonite and gold have been sought •

The search ~or scheelite-magnetite skarns has been undertaken
using traditional exploration methods: geological mapping, sail
and chip sampling, and gl'ound and ael'ial magnetic surveys
~ollowed, whel'e warranted, by diamond drilling. This approach has
been success~ul in identi~ying nat only outcropping magnetite
bodies, but also one scheel1te-magnetite skarn zane masked by
Tertiary Basalt - the L5 deposit. At L5, drilling o~ a magnetic
anomaly resulted in the discovel'y o~ the blind scheelite-magnetite
skarn: see Figure 9.

dr ill care has been
the known skarns. Tin

in same skarns but,
-farm o-f metallurgically

rack outcrops and diamond
determine the tin content o~

in signi~icant amounts
the tin is in the

silicates.

Samp 1 i ng o~

undertaken to
does occUr"
un-Fol'tunately,
unamenable tin
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TABLE 1

KARA NO 11 - SCHEELITE PRODUCTION

-Financial
year­

ending

or-e
mi ned2

tonnes

high gr-ade3

concentr-ate
tonnes

low gr-ade4

concentr-ate
tonnes

•

19785

1979
1980
1981
1982
1983
1984
1985
19866

1987
1988
1989
1990
1991
1992
19937

39 844
97 500

126 823 286.2
137 266 288.4
113 435 363.8
108 253 432
163 132 564
219 712 437

88 112 511
129 260 478
100 103 223

74 886 90
84 577

256 087 41

119.5
119
143.5
161.8
29.7
38.9

9
14

119

37
394
561
587
284

NOTES:
1 Near-Iy all Tasmines' scheelite pr-oduction has come -Fr-om Kar-a No

1 and the near-by 8ob's Bonanza Pits.
2 Near-Iy all or-e mined has come -Fr-om Kar-a No 1 and Bob's

Bonanza Pits.
3 High gr-ade scheelite has a W0 3 content in excess o-F 65%.
4 Low gr-ade scheelite has a typical W0 3 content o-F about 40%.
5 Scheelite pr-oduction commenced in December- 1977.
6 The new mill was built in the 1985/86 year-.
7 The 1993 -Financial year- r-an -For- 18 months, ending December- 1993 .

• TABLE 2

KAf;:A NO • - SALES OF MAGNETITE FINES>

-F i na nc i a I or-e i r-on ore
year- mi ned -Fines

ending tonnes sold

1983 137 266 5 635
1984 113 435 none r-ecor-ded
1985 108 253 7 700
1986 163 132 none r-ecor-ded
1987 219 712 9 682
1988 88 112 31 024
1989 129 260 117 220
1990 100 103 93 890
1991 74 886 169 088
1992 84 577 100 094
1993 1 256 087 243 709

NOTES:
1 The 1993 -Financial year- r-an -For- 18 months, ending December- 1993.
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Outcrops -F
o a wollastonite deposit along Limestone Creek were

identi-Fied during geological mapping and have been tested by
diamond drilling. Laboratory testing o-F samples -From the deposit
was undertaken in the late 1980s to determine whether a
commercially acceptable wollastonite concentrate could be
produced; some testwork was also undertaken so that a
bene-Ficiation process could be designed. Cur ..ent ma .. ket
conditions a .. e such that it is unlikely that p ..oduction o-F a
wollastonite concent ..ate would be economically viable.

Gold explo ..ation began with st .. eam sediment sampling and analysis
o-F existing diamond d.. ill co .. e samples. The ea .. ly conclusion was
that no gold anomalism existed (Whitehead, 1987). Howeve .. , a
recent .. eview o-F the data, -Followed by -Fu .. the.. sampling o-F diamond
d .. ill co ..e, has identi-Fied a gold anomaly in the Kara No .. th a ..ea
(McKeown, 1994) •

• This ..epo .. t summa .. ises the unde ..standing
Ka ..a a ..ea at the end o-F 1992, suggests
geological inte.. p ..etation, and outlines
explo .. ation.

2 THE GEOLOGICAL DATABASE

o-F the geo logy
changes to the
the cou ..se o-F

o-F the
cu ....ent

-Futu .. e

•

A lot o-F geological data have been collected since explo ..ation
commenced, howeve .. , the data a .. e dispe .. sed amongst a pletho.. a o-F
annual and p .. og ..ess ..epo .. ts. Until now, the .. e has been little
attempt to organise the geological database. Fo .. example, the .. e
is no consolidated -File o-F d .. ill logs and the d .. ill logs do not
show all assays which have been completed no .. all co ..e, and
associated pet ..ological, desc .. iptions by va .. ious wo.. ke .. s.

Results o-F diamond d.. illing have gene .. ally been p ..esented on c ..oss
sections. Howeve .. , the c,-oss section positions have not always
been chosen systemat i ca II y and each p ..ospect has its own stand­
alone set o-F sections. At Ka .. a No I, mining has been guided by
c ..oss sections and a subsequent compute .. based o .. e model based on
those sections; this o .. e model has been a ..easonable guide to
mining.

The .. e is no systematic set o-F geological plans. An inte .. pretation
o-F ..egional geology was made by Mclnty ..e Mines sta-F-F du .. ing the
joint venture (1977 to 1985) and has been in use eve .. since: see
Figu..e 1. Routine geological mapping o-F the Ka .. a No 1 pit has not
been ca .... ied out.

Gene ..ally, the .. e has been a tendency to concent .. ate on some
aspects o-F data collection, e.g. chip and ..ock sampling, and to
igno .. e othe ..s, e.g. detailed geological mapping. The .. e has also
been a tendency to collect data and not to use it to synthesise a
cohe ..ent geological inte .. p ..etation. Whe .. e e-F-Fo .. t has been put
into geological inte,-p ..etation, most attention has been di ..ected
at a -Few p,'oblems o-F a pet ..ological natu.. e This is evident in
many .. epo .. ts whe .. e a -Few items a .. ise .. epetitiously:
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the o~igin 0+ the qua~tz-epidote ~ock at the skarn-granite
t:t:lntEt.t.:t ~

the location 0+ concentrations 0+ scheelite within skarns, and
the pet~ology 0+ the granite immediately adjacent to scheelite
skarns.

St~uctu~al aspects 0+ the geology have been given little
attention and a gene~al ised structural i nterp~etation has been
accepted; the interpretation shows no +aults and all granite
occurrences are assumed to be pa~t 0+ a la~ge, structurally
homogeneous int~usion: see Figure 2. A signi+icant e><ception was
the repo~t by Hopwood (1985) in which geological structure was
given a high priority.

3 REGIONAL GEOLOGY

~ 3.1 STRATIGRAPHIC SEQUENCE

The stratigraphic succession in the Kara area is shown in Table 3.

3.2 STRUCTURE IN THE SEDIMENTARY ROCKS

A regional structure 0+ the +olded Palaeozoic sedimentary ~ocks

was p~esented by Pike in 1964; Figu~e 3 is a schematic summary 0+
Pike's structural inte~pretation. The geological structure 0+
the Kara area is dominated by a series 0+ north-south striking
+olds in Palaeozoic sedimenta~y rocks.

~

Tasmines' traditional interpretation 0+ the structure in the Ka~a

No 1 area is shown in Figures 2 and 4. To the west o~ Kara No I,
a p~ominent anticline in Palaeozoic rocks occurs at Valentines
Peak. The known economic scheelite-magnetite deposits occur along
the limbs o~ the Kara Syncline with its a><is ~unning ~rom just
west 0+ Kara South deposit, through the Ka~a North magnetite
deposit towa~ds L13. To the east, another syncline has its a><is
along Limestone Creek.

The scheelite-magnetite ska~ns occu,· mainly within rocks o~ the
Transition Series, ~or e><ample at Kara No I, and less commonly, in
the Go~don Limestone, +o~ e><ample parts 0+ L5.

Camb~ian ho~nTels and volcanics outcrop to
0+ Ka~a No 1 where they occupy the co~es

+lanked by O~dovician rocks.

3.3 GRANITES

the south and the west
oT anticlines and a~e

The +olded Palaeozoic ~ocks have been int~uded by Devonian
granite: +or e><ample, see Figure 5. Turne~ (1989) quotes
McDougall (pers. comm.) as giving the Housetop G~anite a K-Ar age
0+ 353-370 Ma and a Rb-Sr age 0+ 367+/-10 Ma.
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TABLE 3

KARA Af;:EA
STRATIGRAPHIC SUCCESSION

SEDIMENTARY ROCKS

Te.-tia.-y Sub-basalt sediments siltstone, mudstone,
claystone, mino.- g.-avels

Uncon-Fo.-mity

Silu.-ian

O.-dovician

El don G.-oup

Go.-don Limestone

sandstone, qua.-tzite

limestone, mino.­
calcareous sandstone

Ordovician

O.. dovician

O.-dovician

Transition Se.-ies calcareous sandstone,
sandstone, siltstone,
mino.- limestone

Moina Sandstone sandstone, mino.- qua.-tzite
siltstone, shale, slate
and conglome.-ate

Roland Conglome.-ate conglome.-ate, sandstone

Uncon-Formity

Camb.-ian

Camb.-ian

Camb.-ian

Camb.-ian

IIHor"n-fsls Group"

"Acid Volcanics"

undi-F-Ferentiated

cherty ho.-n-Fels, calc-silicate
ho.-n-Fels

laminated silty limestone

-Fossili-Fe.-ous shale, mudstone
and sandstone

lavas, pyroclastics,tu-F-Faceous
sediments

greywacke, slate,
qua.-tzite, acid lavas,
tu-F-F, mudstone, siltstone

Te.-tia.-y

IGNEOUS ROCKS

vesicula.- basalt

Devonian Housetop, Ringwood
and Ka.-a Granites

biotite g.-anite, pegmatite,
qua.-tz--Feldsdpa.- porphy.-y,
mic,..-og .... anite

Note:
1 The subdivision o-F the Camb.-ian sequence is that o-F Pike (1964).
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The la,.-ge outc,.-op 01' g,.-anite which lies to the east of the Ka,.-a
a,.-ea is known as the Housetop G,.-anite. The smalle,.- outc,.-op of
g,.-anite to the west of Ka,.-a No 1 has been ,.-efe,.-,.-ed to by Tasmines'
as the Ringwood G,.-anite, and the g,.-anite outc,.-ops in the Ka,.-a No 1
to Ka,.-a No,.-th a"-ea as the Ka,.-a g,.-anites.

All these grani tes a,.-e outc,.-ops of pa,.-t 01' a la,.-ge g,.-ani te mass
which st,.-etches beneath most of the Tasmanian west coast. The
Housetop G,.-anite diffe,.-s physically from othe,.- Tasmanian g,.-anites
in two ,.-espects: the Housetop G,.-anite is dense,.- than most othe,.­
Tasmanian g,.-anites with a specific g,.-avity of 2.63 - 2.65 compa,.-ed
with 2.61 1'0"- the Me,.-edith G,.-anite and 2.62 1'0"- the Heemski,.-k
G,.-anite; and not su,.-p,.-isingly, the Housetop G,.-anite is also mo,.-e
magnetic than othe,.- Tasmanian granites (Leaman and Richa,.-dson,
1985) •

The outc,.-ops of the Ringwood G,.-anite and the Ka,.-a granites a,.-e
shown as continuous in Figu,.-e 5 and some other published maps, 1'0"­
example, on the Tasmania Mines Depa,.-tment 1 :50000 St Valentines
sheet. In fact, the g,.-anite outc,.-op is not continuous and
Tasmines' maps show an outc,.-op of Cambrian sedimenta,.-y ,.-ocks
between the Ringwood Granite outc,.-op and the outc,.-ops of the Ka,.-a
No 1 g,.-anites: see, 1'0"- example, Figu,.-e 1.

3.4 MINERALISATION

Seve,.-al magnetite ska,.-ns lie within, 0"- adjacent to, the outc,.-ops
of the Housetop, Ri ngwood and Ka,.-a g,.-ani tes. Tu,.-ne,.- (1989) lists
magnetite ska,.-ns at Ka,.-a No 1, Ka,.-a No 2, Sutton's, Hampshi,.-e
(nea,.- the ,.-ailway c,.-ossing), Redwate,.- C,.-eek, Lau,.-el C,.-eek and Peak
Hill Fa,.-m. These magnetite bodies we,.-e wo,.-ked spo,.-adically in the
past as sou,.-ces 01' i,.-on 1'0"- steel making, e.g. at Pea,.-son's
workings in the Ka,.-a No 2 Main o,.-ebody •

Some of the magnetite ska,.-ns contain economic concent,.-ations of
scheelite e.g. those in the Ka,.-a No 1 a"-ea. Tungsten also occu,.-s
within the g,.-anites, p,.-obably in greisen zones 0"- qua,.-tz
tou,.-maline veinlets (Whitehead, 1981b). S,.-andt (1974) ,.-epo,.-ted
that g,.-ani te at Ka,.-a No 1 contai ns small hyd,.-othe..-mal vei ns and
disseminations of titano-haematite with tungsten in an "unknown
-Foym II •

Tin anomalies occu,.- in some of the magnetite bodies e.g. nea,.- the
no,.-th and west ma,.-gins of Ka,.-a No 2 Main (Whitehead, 1981a), but,
as in othe,.- ska,.-n deposits in Tasmania and Queensland, the tin
occu..-s mainly in tin bea,.-ing silicates (Whitehead, 1981a). Table 4
gives details of the tin contents 01' va,.-ious ska,.-n bodies.
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TABLE 4

KARA AREA
TIN CONTENT OF KNOWN SKARNS

•

OY. to lY. Sn

up to 3000 ppm Sn

up to 1000 ppm Sn

up to 500 ppm Sn

Kara North 266 Zone
Kara No 2 Main Zone
Eastern Ridge
Western Limb

Bob's Bonanza
Kara South

Kara No 2 East
Sutton's Skarn
Lohrey's Pits
L13
L11
Kara No 1

Kara No 2 South
L4
Companion Skarn

This list has been adapted ~rom a table in Whitehead, 1981a

•
A tin anomaly has been described within the
adjacent to LI0 (Whitehead, 1981b). In addition
tin occul""'r-ences, tin anomalies are known rela"ted
o~ cassiterite in Tertiary sedimentary sequences
Basalt ~lows e.g. at L4 (Whitehead, 1981b).

At the Hampshire Silver Mine, tin anomalism
~luorine anomalism occurs separate ~rom any
occurrence. Samples o~ metamorphosed Ordovician
assayed up to 8.9Y.F (Whitehead, 1981a).

Ringwood Granite
to these primary
to accumulations
beneath Tertiary

associated with
large magnetite

sedimentary rocks

Small lead anomalies are known in cherty sandstone adjacent to the
eastern margin o~ the Ringwood Granite at LI0 in Cambrian horn~els

(Whitehead, 1981b).

A small gold anomaly has recently been identi~ied in the Kara
North area (McKeown, 1994).

Wollastonite outcrops occur along the valley o~ Limestone Creek.
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4 THE KARA GRANITES

4.1 ROCK TYPES

Sased on his study of outc.-op and d.-i II co.-e f.-om the Ka.-a a.-ea,
SFandt (1974) descFibed the most common gFanite as medium to
coaFse gFained with an inte.-locking textuFe, quaFtz Fich, with K
feldspaF mOFe abundant than plagioclase feldspaF and with
accessoFy mafic mineFals mainly biotite: 35% quaFtz, 40% K
feldspaF, 24% plagioclase feldspaF, 1% mafics. He descFibed
g.-anite sub-types including pegmatitic gFanite, miCFogFanite,
qua.-tz po.-phy.-y and pegmati te and consi de.-ed the pFesence of a
pOFphyFitic gFanite to be a contFolling factoF in the
mineFalisation pFocess. In this pOFphy.-itic gFanite, K feldspaF
cFystals have COFonas of white plagioclase feldspaF; he postulated
that the calcium in the COFonas could have oFiginated fFom the
nea.-by, now Feplaced, sedimentaFy Focks.

SaFFett (1980) confi.-med S.-andt's gene.-al descFiption of the
gFani tes. In addi ti on, he di ffeFent iated between what he teFmed
outcFopping gFanite and basement gFanite. OutcFopping gFanite
aFound KaFa No 1 is medium gFained to pOFphy.-itic with 40% quaFtz,
30 to 40% K feldspa.- and 10 to 20% plagioclase feldspaF_ and with
accesso.-y biotite, chloFite, epidote afteF Ca feldspa.-, and
magnetite. 8asement g.-anite is an aplitic to pOFphy.-itic gFeisen;
epidote has extensively Feplaced Ca feldspa.-, chloFite has
Feplaced biotite, the K feldspaFs aFe saussuFitised and sphene,
calcite and fluoFite have been intFoduced. The oFiginal basement
gFanite composition is pFobably the same as the outc.-opping
g.-anite composition (SaFFett, 1980).

3.2 STRUCTURE OF THE KARA GRANITES

S.-andt (1974), descFibed the gFanite at KaFa No 1 as discoFdant to
the adjacent OFdoviclan Focks and LindbeFg (1978) descFibed the
g.-anite adjacent to the KaFa No 1 ska.-n as a "steep westeFly
dipping gFanite dyke". Howeve.-, Whitehead's CFOSS sections
suggest that he conside.-ed the g.-anite to be a homogeneous mass:
see FiguFe 2.

5 MINERALISATION AND PARAGENESIS

5.1 THE SKARNS

It has been
host Focks
fOFmation.
skat"'ns aye
laye.-s:

geneFally accepted that the chemistFy of the o.-iginal
is the most impo.-tant contFolling facto.- in skaFn
Adjacent to the Housetop, Ringwood and KaFa gFanites,

known to have developed in at least two st.-atigFaphic

at Ka.-a No 1 in the T.-ansition SeFies between the siliceous
Moina Sandstone and the ave.-lying calca.-eous Ga.-don Limestone,
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- ~t Rsdw~te~ C~SSk ~nd L5 in ths Go~don Limestone.

The locations o~ the known skarn occurrences in the Kara area are
shown in Figure 1.

recognised two distinct mineralogical skarn
No 1 area: a magnetite-amphibole ~acies with 30
and a garnet-diopside-magnetite ~acies with 10

the amphibole ~acies being the more common
o~ the Ka~a syncl ine, both ~acies occurring

Whitehead (1985>
~acies in the Kara
to 70 % magnetite,
to 40% mag net i te,
along the west 1 imb
along the east limb.

•
In a similar c1assi~ication, Turner (1989) described two principal
skarn lithologies: a magnetite rich lithology and a grossular­
andradite rich lithology.

Table 5 below 1 ists the minerals which have been described ~rom

the Kara No 1 skarns.

TABLE 5

KARA NO 1
MINERALS IDENTIFIED IN SKARNS

•

magnetite
schee1ite
powe11ite
chalcopyrite
haematite
molybdenite
bismuthinite
pyrite
galena
sphalerite
arsenopyrite

garnet
grossularite
andradite
epidote
vesuvianite
biotite
tremo1ite
~errohastingsite

chlorite
quartz
orthoclase
sphene
apatite
~luorite

calcite
hedenbergite
amphibole
diopside
wollastonite

At Kara No 2 Jack
diopside, epidote,
Tasmines' geologists
as tin silicates.

(1963) described magnetite with andradite,
c1inozoisite, vesuvianite and chlorite;

have described very minor schee1ite and tin
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5.4 CONTROLS ON SCHEELITE OCCURRENCE WITHIN THE SKARNS

In ear-ly r-epor-ts concer-ning the explor-ation o-F
skar-ns much emphasis was placed on deter-mining the
o-F concentr-ations o-F scheelite within the skar-ns.

the Kar-a No 1
exact location

Br-andt (1974) maintained that scheelite is most common in skar-ns
which ar-e closely -Folded and -Fr-actur-ed: "scheelite is
associated with micr-o-Fr-actur-ing and veining". He consider-ed that
the scheelite and much o-F the magnetite wer-e -For-med -Fr-om
hydr-other-mal solutions a-Fter- the gr-anite had solidi-Fied.

Lindber-g (1978) suggested that maximum scheel ite
skar-n with low to moder-ate magnetite content
separ-ate -Fr-om, gar-net skar-n: see Figur-e 6.

content OCCU~5 in
adjacent to, but

•

Halligan (1979) consider-ed that scheelite is common in gar-net r-ich
skar-ns, occur-r-ing at gar-net-magnetite cr-ystal boundar-ies; in
diopside skar-ns, scheelite occur-s -Fr-equently, at diopside­
magnetite gr-ain boundar-ies. He concluded that scheelite occur-s
almost exclusively in magnetite bear-ing skar-ns at contacts between
gr-ains o-F calc-silicates and magnetite, "with no sign o-F contr-ol
by str-uctur-al -Featur-es, though occasionally it does appear- to
-Follow joints and r-ar-e veins. It seems most likely that the
scheelite was intr-oduced together- with magnetite dur-ing -Fluid
emplacement and the wholesale -For-mation o-F the skar-n". He also
descr-ibed scheelite in thin quar-tz veinlets within the gr-anite
with or- without epidote and scheelite.

5.5 GRANITE ASSOCIATED WITH THE SKARNS

Br-andt r-epor-ted that the gr-anite which is -Found in closest
association with the tungsten bear-ing skar-ns. is por-phyr-itic with
lar-ge phenocr-ysts o-F quar-tz, K -Feldspar- and plagioclase in a -Fine
gr-ai ned gr-oundmass. All phenocr-ysts ar-e r-ounded wi th cor-onas o-F
white plagioclase sur-r-ounding cor-es o-F pink K feldspar-. The
cor-onas wer-e -For-med by calcium absor-ption, with the calcium sour-ce
being the adjacent calcar-eous Or-dovician r-ocks. "The -Field
distr-ibution o-F the megagr-anite indicates str-ongly that its
pr-esence is a contr-olling -Factor- in the miner-alization pr-ocess"
(Br-andt, 1974).

Ha II i gan conc I uded that ther-e ar-e sever-a I phases o-F gr-ani te at
Kar-a No 1 with significant cooling between the phases. The main
gr-anite is medium to coar-se gr-ained, equigr-anulal'" to por-phyr-itic
and is intr-uded by -Fine gl'"ained aplite and pegmatite which occur-s
as shar-p edged segr-egations and veins. Cases o-F gl'"anite intl'"usion
into skal'"n indicate that thel'"e is some post skar-n gr-anite
intr-usion. (Halligan, 1979)

Whitehead is r-ep0l'"ted by Hopwood
adjacent to scheelite-magnetite
metal sulphides including
bismuthinite.

(1985) as believing that gr-anite
skal'"ns contains tr-aces o-F base

molybdenite, chalcopyr-ite and
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6 ORE CONTROLS

The cont~ols on the locations o~ scheelite-magnetite ska~ns which
have been desc~ibed by va~ious wo~ke~s a~e:

the existence o~ suitable host ~ocks: calca~eous membe~s o~ the
T~ansition Se~ies o~ the Go~don Limestone and
p~oximity to Devoniang~anite.

The impo~tance o~ suitable host ~ocks has
wo~ke~s and Leaman and Richa~dson (1985)
tungsten mine~alisation a~ound the Housetop
1.0 to 1.5 km o~ the g~anite ~oo~.

been mentioned by many
noted that all known
G~anite occu~s within

•
The sou~ce o~ the mine~alising ~luids is gene~ally believed to
have been the Devonian g~anite but the pathways taken by the
mine~alising ~luids have ~a~ely been conside~ed except by B~andt

(1974): see section 5.3 MINERALISATION PROCESS above.

7 A NEW VIEW

7.1 INTRODUCTION

The p~eceding sections o~ this ~epo~t have been a summa~y o~ the
geology o~ the Ka~a a~ea based on a ~eview o~ the published and
unpublished ~epo~ts in the Tasmines' collection. This section
presents a new view o~ the geology o~ the Ka~a a~ea.

The key to the
st~uctu~al t~end

G~anite p~ope~.

new view is
to the west

This st~uctu~al

the identi~ication

o~ the outcrop o~

t~end:

o~

the
ali nea~

Housetop

•
occu~s within the ~olded Palaeozoic sedimenta~y ~ocks, pa~allel

to the st~ike o~ the ~olds,

is ma~ked by the p~esence o~ seve~al g~anite dykes,
contains all the known economic scheelite-magnetite ska~ns in
the Ka~a a~ea,

- contains the only identi~ied gold anomaly in the Ka~a a~ea, and
- exhibits mine~al zoning along its length.

Figu~e 7 shows the location o~ this st~uctu~al t~end.

A second impo~tant

economic deposits
~~om a ~est~icted

in othe~ ~ocks.

key is the possibility that, although all
in the Ka~a a~ea appea~ to occu~ in host
st~atig~aphic ~ange, economic deposits may

known
~ocks

occUY'

A thi~d key is that undiscove~ed deposits may not be associated
with extensive magnetite development.
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7.2 THE KARA 1 STRUCTURAL TREND

7.2.1 DESCRIPTION OF THE STRUCTURAL TREND

The Kara structural trend parallels the strike o~ the ~olded

Palaeozoic sedimentary rocks, coinciding, in the main, with the
position o~ the Kara Syncline. The trend contains the orebodies
~rom the Kara South deposit northwards through Kara No 1, Bob's
Bonanza, Eastern Ridge, Kara North 266, Kara North and L5 to the
Hampshire Silver Mine.

A series o~ dykes, with strikes parallel to the strike o~ the
enclosing rocks, occurs along the trend. The outcrops o~ these
dykes are obscured in places by Tertiary Basalt ~lows. Figure 7
shows an interpretation o~ the sub-basalt granite outcrop pattern
along the structural trend. It should be remembered that, where a
dyke outcrop is shown as continuous, the outcrop may in ~act be
discontinuous where dykes pinch and swell or are en echelon.

7.2.2 THE KARA GRANITE DYKES

The granite outcrop at Kara No 1 is shown on most maps as a stock
wi th several dykes extendi ng to the north o~ the Kara No 1,
deposit: see Figure 1. The interpretation shown in Figure 7
suggests that most o~ the grani te outcrops at Kara No 1 coul d be
dykes. In ~act, the patterns of most o~ the granite outcrops in
the area ~rom Kara No 1 to Kara NOI'th can only be interpreted as
representing the outcrops o~ steeply dipping tabular bodies. This
idea is supported by an interpretation o~ the granite
intersections at L5 which suggests that the granite beneath the
deposit is a dyke which extends -from Eastern Ridge northwards
through L5 and L4: see Figure 9 and 10.

The Kara granite dykes occur above a -flat shel-f in the top of the
buried granite batholith between the outcrop o~ the south-western
corner o-f the Housetop Granite and the Ringwood Granite: see
Figure 5. The dykes strike approximately north-south, Le. they
tend to parallel the strike o~ the enclosing Palaeozoic
sedimentary rocks, and dip relatively steeply.

By implication, this new interpretation supports the idea that the
Kara granites were not ~ormed by a single intrusive event, but are
the result o-f multiple intrusions. Such multiple intrusions are
known in other Devonian batholiths in Tasmania, notably at the
Anchor Tin Mine where the Poimena Adamellite is intruded by the
Lottah Granite. Leaman and Richardson (1985) also suggested that
the Housetop Granite could be a result o-f multiple intrusions. In
this light, the descriptions of granite sub-types in section 4
ROCK TYPES above are, indeed, descriptions of dif~erent phases o-f
multiple granite intrusions. In particular, Barrett (19BO)
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consi de,.-ed that the basement g,.-ani te
dykes a,.-e pet,.-ologically di~~e,.-ent,

g,.-ei seni sed, ~u,.-the,.- ev i dence o~

int,.-usive phases.

and the outc,.-opping g,.-anite
the basement g,.-anite has been
the occu,.-,.-ence o~ multiple

7.2.3 THE METALLIC MINERAL DEPOSITS WITHIN THE STRUCTURAL TREND

In the Ka,.-a a,.-ea, all the known scheelite-magnetite ska,.-ns, and
the only known gold anomaly, a,.-e close to the g,.-anite dykes along
the st,.-uctu,.-al t,.-end: see Figu,.-e 7.

7.2.4 MINERAL ZONING ALONG THE STRUCTURAL TREND

These
known

the
the
and

deposits a,.-e shown in Figu,.-e 7.
o~ mine,.-al zoning which is well

Devoni an g,.-ani tes, ~o,.- examp 1e,
G,.-anites. Mine,.-al zoning a,.-ound

has also been desc,.-ibed by Leaman

The known metallic mine,.-al
deposits exhibit the type
a,.-ound othe,.- Tasmanian
Heemski,.-k and Pine Hill
nea,.-by Dolcoath G,.-anite
Richa,.-dson (1985).

•
In the Ka,.-a a,.-ea, pe,.-usal o~ the Loongana Metallic Mine,.-al
Deposits Map 1:50000 ,.-eveals that all tin occu,.-,.-ences occu,.- within
the outc,.-op o~ the Housetop G,.-ani te; most scheel i te occu,.-,.-ences,
and all economic scheelite occu,.-,.-ences, occu,.- outside, but close
to, the outc,.-op o~ the Housetop G,.-anite. Silve,.-, coppe,.-, lead
and zinc occu,.-,.-ences occu,.- outside the outc,.-op o~ the Housetop
G,.-anite mo,.-e distantly than scheelite. Little is known o~ gold in
the Ka,.-a a,.-ea, but a,.-ound the nea,.-by Dolcoath G,.-anite gold
occu,.-,.-ences 1 ie between the tungsten and si Ive,.--lead-zinc
deposits: see Figu,.-e 11.

•
Along the st,.-uctu,.-al t,.-end ~"-om Ka,.-a No
Mine, the,.-e is a hint o~ mine,.-al zoning
1, th,.-ough the go 1 d anoma 1y nea,.- Ka,.-a
Hampshi,.-e Silve,.- Mine.

1 to the Hampshi,.-e Silve,.­
~,.-om scheelite at Ka,.-a No
No,.-th to s i 1ve,.- at the

7.3 OCCURRENCE OF ORE DEPOSITS

7.3.1 SOURCES OF MINERALISATION

The g,.-anite which is the sou,.-ce o~ the schee1ite-magnetite
mine,.-alisation has not yet been identi~ied. Howeve,.-, the ~act

that the basement g,.-anite has been g,.-eisenised suggests that the
sou,.-ce is deepe,.- than the top o~ the basement g,.-anite.

Gold mine,.-alisation p,.-obably has its sou,.-ce in Camb,.-ian volcanic
,.-ocks which unde,.-l ie the O,.-dovician sedimenta,.-y ,.-ocks (McKeown,
1994). All outc,.-ops o~ O,.-dovician ,.-ocks in the Ka,.-a a,.-ea we,.-e
o,.-iginally unde,.-lain by Camb,.-ian ,.-ocks which a,.-e possible sou,.-ces
o~ gold mine,.-a1isation.
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7.3.2 PATHWAYS FOR MINERALISING FLUIDS

Few faults are shown on current maps of the geological
interpretation of the Kara area. The apparent lack of faulting in
the ayea is unusual when othe~ ayeas in Tasmania above, ot""
adjacent to, intrusions of Devonian granite are considered, for
examp 1e, Reni son Be 11, Storeys Creek, Aberfoy 1e and Zeehan. On
this basis alone, the likelihood of the presence of, so far
undetected, faults at Kara is high.

Hopwood (1985) suggests that "there are a series of
parallel, north east trending cross faults indicated
aeromagnetics" Le. the faults are cross relative to the
north-south structural trend.

major,
in the
general

'.

•

It is likely that granite dykes were intruded along planes of
weakness in the folded Palaeozoic ... ocks. It is also likely that
the pathways of mine ... alising fluids followed these same planes of
weakness. This p ... oposition is suppo ... ted by the fact that the
g ... anite most closely associated with scheelite-magnetite ska ... ns
has anomalous metal sulphide content, the metal sulphides possibly
... ep ... esenting the footp ... ints of the mine ...alising fluids.

7.3.3 HOST ROCKS FOR ORE DEPOSITION

It has been generally assumed that the ... e is 'a limited
st ...atig ... aphic sequence which is susceptible to replacement and
metasomatism: see section 5.1 THE SKARNS above. Howeve ... , othe ...
facto ... s a ... e also impo ... tant. Fo example, sol idification of ska ... n
mine ...als will occur when tempe atu... e conditions are suitable and
mineralisation may develop when this occu ... s ... athe... than only where
the chemical conditions a ... e suitable. If, when tempe ... atu ... e
conditions a ... e co ... rect, calca ... eous ...ocks occu... , then ska ... n will
develop, othe ... wise the mine ...alisation may take a diffe ... ent form,
fa ... example, vein mine ...alisation as ... epo ... ted within the g ... anites
themselves (B ... andt, 19741.

The occu ...... ence of multiple mine ... alisation styles o ... iginating from
a Devonian granite is known at the Renison tin mine: economic
deposits of cassiterite mine ... alisation not only occur whe ... e
dolomite has been ...eplaced, but also in brecciated qua ... tzite - the
Melba orebody and as fault infill the Bassett Federal
orebodies.

The likelihood of multiple mineralisation styles suggests the
possibility that o ... e may be found in host ... ocks othe ... than those
in which are has been found to date. Also, the ... e is a possibility
that scheelite are which is not associated with massive magnetite,
may exist.
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5.2 PARAGENESIS

The paragenesis shown in Table 6 is that devised by Barrett (1980)
~or the Kara No 1 deposit.

TABLE 6

KARA NO 1
PARAGENETIC SEQUENCE

1 vesuvianite + wollastonite
2 diopside + hedenbergite
3 magnetite
4 grandite garnet

amphibole?
5 scheelite + ~luorite (?)
6 epidote and haematite
7 vein ~illing calcite, quartz, ~luorite,sulphides

5.3 MINERALISATION PROCESS

The metallic mineral deposits which have been identi-Fied to date
are magnetite-garnet skarns with or without scheelite. The skarns
have developed where mineralising hydrothermal -Fluids have had
access to suitable host rocks. In most cases the host rocks have
been members o-F the Transition Series, although skarns within
Gordon Limestone have been identi-Fied, ~or example at L5.

The pathways ~rom the -Flui d source to the pre~erred host rocks
have not been identi-Fied. Brandt (1974) reported that small
hydrothermal veins and disseminations containing titano-haematite
and tungsten occur within the exposed granite and

"The pattern of the vei ns suggests a system o~

conjugate shear zones in the granite, which acted
as cha nne lways by wh i ch i ron and tungsten-bear i ng
hydrothermal solutions arose through the already
solidi~ied hood o-F the batholith where these
solutions encountered hospitable carbonate-bearing
host rocks on the granite margin or in roo-F
pendants, the iron was precipitated as magnetite
and the tungsten as scheelite."
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8 THE FUTURE

The testing 0-1' known outc..-opping magnetite ska..-ns as sou..-ces 0-1'
i.-on and scheelite should continue.

Explo..-ation -1'0..- new gold and tungsten deposits in the immediate
-I'utu..-e should be concent..-ated along the st..-uctu..-al t..-end desc..-ibed
above. Explo..-ation should not be blinke..-ed by sea..-ching only -1'0.­
o..-e associated with massive magnetite.

In addition, seve.-al speci-l'ic tasks a..-e ..-ecommended:

all data ..-elated to diamond d..-illing should be compiled into a
useable -I'o..-m,

mapping o-F g..-anite outc..-op should be unde.-taken with a view to
disc..-iminating between g..-anite va..-ieties,

all inte..-sections 0-1' g..-anite in diamond d..-ill holes should be
plotted and contou..-ed .
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•
FIGURE 6: Location of scheelite concentYation ~ithin skaYns

(LindbeYg)
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APPENDIX 1

ENGINEERING AND MINING JOUf;:NAL ANNUAL TUNGSTEN MARKET REVIEW
11ARCH 1994
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tion is forecast :l14.5M mI. an Increase of2.9% over 1993.ano U,S;'-- -,.---­
prodw:tion IS forecast to Increase by 4.6%.

Production increases and dccreast:s in the U.S. Secondary
industry will be inlluenced by scrap availability. GNB and RSR
h"ve announced the constructIon of recycling plants In the United
States. ConsumptIOn is forecast slightly ahead of production. The
ILZSG forecast for Western World consumption is expected to
grow by 3.0%. U.S. consumption for 1994 is forecast 10 increase
by 1.6%. ILZSG forecasts a Western World supply/demand sta­
tistical surplus of 64K mt.

-

1993 LME LEAD INVENTORIES TURNAROUND IN SIGHT?

4000
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After many depressing years for tung·
sten, 1993 emerged as the year in
which conditions were the worst ever.
Yet it was simultaneously the year
which. towards irs end. displayed some
signs which indicated that the next few
years will be very different from the
recent past. .

Tremendous oversupply for so long
produced the final total price-collapse
which has combined with moves to
market economies In China and Russia.
This has resulted in a major decline in

previously subsidized production in these hitherto centrally
planned economies. So worldwide production dropped so much
lower than consumption that most supply in 1993 came from inven·
tory. This practice can only be sustained as long as inventory
remains, and there are signs that this might now be short·lived.

The prospect of no inventory. little production. and increasing
demand-as the recession recedes-has set up the tungsten mar­
ket for the possibility of a massive correction.

Rabert M. Bunting, product director,
Strategic Minerols (aljl.

1993-1994
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and Southeast Asia are recovering and consumption is increasing in
these areas.

Production. Mine production of tungsten concentrates in market
economy countries (MECs) during 1993. is estimated to have been
2,820 mt contained-tungsten. This was yet another record low for
MEC mine output. with a 53% drop from 1992 outpul (5,960 mI).
Most of this production took place in the first half of [he year,
before low demand and extremely low prices forced the almost
complete closure of MEC tungsten mining.

The three remaining medium-to-Iarge tungsten mines operat­
ing in MECs all closed. Mittersil (Austria) at the beginning of 1993,
Regina (Peru) mid-1993. and Bend' al the end of 1993,

Peru's Regina mine, having a very high grdde-aml therefore
low cost-is scheduled to resume operation early in 1994, Even
with this re-start, however. total MEC mine production will be only
1,900-2.000 mt contained-tungsten in 1994, unless market condi­
tions improve substantially.

Production in China has also dropped sharply, it seems to about
10.25K mt contained-tungsten (18.5K mt concentrates) in 1993.
Here many mines have either halted production, or in some cases
been closed pennanently (e.g. Shan Hu in Guangxi Province and
possibly even the biggest tungsten mine in China, Xihuashan in
Jiangi'Ci Province-although the finality of this closure has not yet
been confirmed). In addition, most mines in China that are slill
operating are only producing at low levels.

Production in the CIS also seems to have declined sharply. to
perhaps 4,500 mt contained-tungsten in 1993 (down from 8,000
mt late in the fonner-Soviet era).

Ending 1993, world mine-production of tungsten concentrates

.."929190..~:::::::::::::::::::::::::~::":'~~.2O(J()L
56

Inventory. LME inventories were 303.65K mt at the end of 1993.
an increase of over 91 K mt. Continued shipments from the CIS and
China contributed to the increase. Overall stocks are estimated at
a seven week supply.

In the United States, primary producer stocks decreased by
30%. or 6.250 mt [0 end at 14.3K mt. Strong demand from the
battery sector. as referenced above, was the main reason for the
inventory offtake. U.S. lead exports are estimated to be about 55K
mt to Asia and other Pacific Rim countries. Although a global
recession affected consumption. Asia continues to be a market for
long.tenn growth potenlial.

LME lead prices in 1993 averaged l8.4¢/lb with a high and
low of20.9¢/lb and 17.0¢/lb. respectively. U.S. producer prices
averaged 31.7¢/lb with a high of 33.7¢/lb. In summary, prelimi.
nary lead supply and demand statistics fonn lLZSG indicate a 1993
statistical surplus of 56K mt.
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Tungsten Concentrate Price History

consumption is diametrically opposed [0 an "apparent consumption"
calculation made by the usual net.impon method. For example. total
U.S. impons of concentrates, tungslates and oxides in 1993 will [otal
around 4,800 mt contained-tungsten. This is up slightly from the 3,800
mt in 1992. but only 42% of the import level (11.3K mt) in 1991.
This high disparity is explained by: the continued massive inventory
draw-down. which began at the outset of 1992); and by increased recy­
cling of scrap, which peaked in 1992 (at about 35%). and was still
strong in 1993 (about 28%). Chans I and 2 illustrate this situation.
Chan I shows total invemory in the United States of powders, inter­
mediates and concentrates. compared to monthly shipments of pow­
deB. Chart 2 shows all U.S. impons ofvirgin tungsten materials (con­
centrates/t.ungstates/oxides/FeW) compared to usage of these virgin
maIerials. and inventory. Since U.S. production of virgin tungsten is
vinually zero. these graphs provide a comprehensive view of the U.S.
lung~ten position.

Apart from continued strong consumption in China. demand
elsewhere was low-Europe and Japan. to very low-CIS. In
addition to low consumption in Europe and Japan, it is clear that
there was a significant inventory draw-down in both markets. par­
ticularly in Europe. The result-imports were even lower than con­
sumption though probably to a less extent than in the United States.

Price. The 1993 average Metal Bulletin wolframite quotation was
S37,31/metric-ton-unit (MTU), This compares with S56,81/MTU
in 1992 and is 78% below the 1977 peak avemge ofSI70,95/MTU
(See Chart 3).

In real [enns, the 1993 price was. by far, the lowest in history.
The price level of S20/MTU for standard wolframite (as opposed to
S35/MTU for high-grade materials) was so low that at current
exchange rates only 30-50% of the cash cost of producing these
materials in CIS and China mines was being covered. This has
resulted in many mine curtailments in these countries. and most
concentrates sold at these levels have been the result of inventory
being liquidated for cash.

Supply-Demand, It now seems clear that much of the total tung·
sten supply Over the PilSt fi"'e yeap.! has come from inventory.

----------

Consumption. Consumption of tungsten concentrates in MECs is esti­
mated to have been 5.330 mt comained·tungslen in 1993. This was a
39% decline from 1992. As in prior years. this reflected the continuing
process of substitution of MEC ammonium-paratungsrote (APT) pro­
duction with impons of APT and oxides from China. together with
increased production. proportionately. of APT from scrap.

A typical example of this process was seen when the Minersil mine
in Austria was closed early in 1993. When concentrate availability from
the mine ceased. the supply of tungsten to downstream operations was
replaced with imponed APT or oxide. not with imported concentrates.

U.S. consumption of tungsten. at the tungstate level. was about
7% higher in 1993 compared to 1992 and allhe tungsten/tungslen·
carbide-powder level shipments 'Were up J I'} in 1993 over 1992. and
were at the highest level in at least 15 years. This strength in U.S.

·~~~~~~~~~~.~ ••~-.*~4.*~ ••-
appeared [0 be running at 16K mt contained-tungsten. This com­
pares to lotal wyrld consumption of around 37K mt (total virgin
usage. i.e. non-recycled tungsten) in 1993. The difference between
consumption and production of virgin tungsten units coming from
the continued worldwide inventory draw down.
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Imports or Intennedlat.s (Tungstates!Olidls/Flrrolungstln) into MEC's lrom China.
12,950 11,720 12,450 9.260 12,600

Estimaled Consumption in Hon-MEC's tas Concentrate Equivalunt uniml
China 9,100 8,400 8,500 B,600 8,500
CIS 15.000 12,400 10.000 8,500 7,000

_:- --;~

33,430

--- -.-,.,-",- --.. _,

35,03043,140

• Demand is detined as actual consumption at
tungstateJconcentraleJrerrotungsten stage - nol imports.

Worldwide Tungsten Supply-Demand
(K mt contained-tungsten)

1989 1990 1991 1992 1993

Suppl, from ~on~enl1ale prDduAion
MEG 10.1 9.6 7.7 6.0 2.8

Non-MEG
Gnina 23.5 207 17.5 13.9 10.3

GIS aJl aJl Il.lI 5.1 U

Total 41.6 3B.3 32.0 25.6 17.6

Supply from Inventory !l.2 il.Z lJ.ll 1Z.1 1Il

Total Supply 50.8 4B.0 45.0 37.7 35.3

Demand e

[Consumption 01 Virgin material)

MEG 26.7 27.2 265 20.6 19.8
China 9.1 8.4 8.5 8.6 8.5

CIS 150 12.4 10.0 8.5 7.0

Total Demand 50.8 4B.0 45.0 377 35.3

Total Apparent Consumption
54,470 47,460

consumrtion of Tungsten
(m Wcontent)

Consumption 01 Concentrales (MEC's)
1989 1990 1991 1992 1993e

USA 7.800 7,330 6.200 4,310 3,340
Japan 1,570 1,710 940 740 310
W. Europe 5,050 3,200 2,550 1,990 800
Other 3.000 2.700 2.500 1.630 BOO
TOTAL 17,420 14,940 12,190 B,670 5,330

starving investment money in Chinese mines. ore grades were
declining, and developed reserves were being reduced. As a result,
output began to decline.

An already bad situ<ltion was suddenly greatly worsened around
1990. This when a major outlet for Chinese concentrates, the Soviet
Union, stopped buying from China. On top of this, the MEC recession
in 1991/1992 then brought Chinese exports to an aJmost dead stop.

It appears that, in [he late 1980s, China began effons to sup­
port the market by reducing production. Its hope was to firm world
pricing. enabling lower subsidization of Chinese mines. While
well intentioned, these modest moves proved to[ally inadequate
compensation for [he collapse in demand of the early 19908. From
1990 onwards, China moved towards a market economy.
Tremendous problems developed in the Chinese tungsten industry.
Collapsing demand led to subsequent collapses in price and pro·
duction. The many tungsten-mining communities within China.
with several hundred thousand miners and dependents, somehow
had to be supported. Simultaneously reductions or eliminatiun of
subsidies were taking place. Efforts have been made to curtail
production and, concurrently, concentrate inventories have been
sold by the mines to sustain cash flow. This will continue until
stocks are exhausted. Unfortunately, the same inventory being
used to sustain cash flow to the mint:s is, by irs very existence. also
holding world pricing down. Pricing will remain low until either
Chinese inventory is exhausted or China deliberalely restricts the

Mine Production ot Concentrates
(mt WContent)

1989 1990 1991 1992 1993

Australia 1,330 1,150 200 tOO 50
Austria 1,500 1.500 1,450 1,600 300
Bolivia 1,000 1,050 1.150 BOO 400
Brazil 600 400 250 100 tOO
Burma(Myanll1~r) 300 300 300 300 300
Japan 250 230 250 350 110
Korea Rep at 1.540 1,250 850 200 0
Peru 925 1.000 1,050 850 350
Portugal 1,300 1,350 970 1,000 700
Sweden 250 0 0 0 0
ThaiiaM 500 500 600 300 200
United Slates 400 450 200 20 40
Other 200 375 425 400 270

Total MEC 10,095 9,555 7,695 5.960 2,820

CIS (est) 8,000 8.000 6,800 5,700 4,500
China (ast) 23,500 20,700 17.500 13.900 10,250

TOTAL 41,595 38,255 31,995 25.560 17.570

Table 3 compares demand based on annual consumption of vir­
gjn (i.e. non-recycled) tungsten. with mine production. Demand is
not based on imports, but on actual consumption at the tungstate
level in each region in each year.

It is clear that the collapse in CIS consumption, MEC recession,
and increased recycling have reduced consumption over this
period. Also apparent is the collapse of mine production. This to an
even greater degree lhart consumption. and 'that a large portion of
total supply has come from inventory.

Taking the five-year period in total, 40% of supply came from
current Chinese mine production, 17% from MEC mine produc·
tion. 15% from CIS mine production, and an extremely high 28%
from inventory-from earlier production. Of the supply from
inventory, 75% apparently came from Chinese inventory. The pro­
pOltion supplied by inventory increased over the five-year period.
For all of 1993, 50% of supply was from inventory. and by the end
of 1993. 60% W<lS from invenrory (See Chart 4).

Obviously this situation can only continue until stocks are
ex.hausted. Stu(,;ks in MEC countries are now very low indeed, but
stock levels in China and CIS countries are much more difficult to
assess. The rather modest offering of tungsten----eompared to other
commodities~fromCIS countries. together with the fact that, until
1990, the Soviet Union was a m<ljor importer of lUngsten might
suggest that stocks there are quite low. However, strategic stock­
piles hirhel10 untouched might still exisl and be available for fUlUre
suppLy. There are indications that Chinese stocks will be depleted
by mid-1994. but these indications may not be reliable.

There is only one certainty. Once these stocks are gone, there
will be a massive shortfall in supply. Most tungsten mines, world­
wide will be unable to react significantly to a need for increased
supply. This is due to their having been closed for so long or having
limped along with no CJpirol investment, or development of reserves.
Major capital investment would be required, which would nor be forth­
cOming at anywhere near ItXiay's tungsren-price levels.

China. It is now likely that China's high production of many years
built large inventories of concentrates (Chart 5). China developt:d
l<lrge production capacity for APT and ferrotungsten (FeW) around
the mid-1980s. This en<lbkd large amounts of tungsten to be con 4

stamly <lv<lilable in all fonns through oxide for export onto world
markets. Cunstant oversupply fuded the very extensive Chinese
expon system. Many trading companies both inside and outside of
China attempted to profit from this constant availability.
Stockpiled inventory of (;on(;entrates was probably used to supply
APT and FeW plunls to supplement current mine-production. This
large increase in supply resulted in the weak pricing and constant
price decline seen from 1984 onwards. As prices declined. MEC
mine production declined to a low level. Within China nut much
change was evident until the late 1990s. By then. we<lk pricing was
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E. Kielty, president,
African Metols Corp.
The cobalt market has always bet:n dif­
ferent-going against the grain if you
will. The producers still influence the
market but more and more the traders
control the tempo of the market. This
was highlighted in December when the
cobalt price surged almust S3/1b across

AN UNPREDICTABLE
MARKET

COBALT

CIS. Prior to L990, the former Soviet Union was a very large consumer
of tungsten. This consumption was at lea5t 15K mt conmined-tung­
sten, of which approximately 7·8.000 m[/yr were produced internally,
and a similar quantity imported from China. Purchases from China
stopped in 1990. Since then only small ~poradic quantities (possibly
of special purity levels) have been imponed.

Since much of the pre- L990 consumption is presumed to have
gone into milicary applicarions, posr-1990 consumprion i~ clearly
much reduced. However. the former Soviet Union used much
tungsten in steel production (tool and alloy grades) which although
much reduced is still very large. As a result, a reasonable estimatt:
of the CIS drop in consumption might be 55%.

Mine prodw.:tion in the CIS is dearly down. The old Soviet system
had mines producing concentrates from low-grade deposits in remote
aremi-nonhern and far eastern Siberia for example. No processing
planl,> were built in these remote areas, so mar concenU<:ltes had to be
transported huge distances for consumption. The economic viability
of this situation would be poor even ifnmgsren prices were good. so one
must conclude that mine production in CIS counrries undercurrent con­
ditions has dropped sharply and will continue to dedine in the future.

Exports from the CIS have so far been limited ro: small amount'>
of concentrates, modest amounts of yellOW oxide-some of which was
toll convened from Chinese concentrates, and some sCr::J.p powders. It
is not known if strategic stockpiles of tungsten existed in the fonner
Soviet Union, and if so precisely what precise might huve been
stocked. There have been no apparent Jltempt..:; yet to move such mate·
rials-if they exist-onto world markets. h is even possible that they
were consumed internally even if they did ex:ist. However, this
remains a significant uncen:ainty which could have future impact.

-c:=:- =Wi ..' "'W:. -c=::: -==--. "_ __ .~ 1llI',.-:-c:::::==--__r.. ."..!!:~•

._~ .lQlll"'J»t"""rQlJJDfo~~p.rj.ces .IW~Jr effo!J.S,JQ4esJriC! t~ Q2.\.Y.~b£~n. ~. Q.Qi.U"~ fuea~QQJi. WilIlYp~t~ ~derst'1R!;l w,t
minimal, S(J one can only conclude rh.ar exh.auStlOn of stocks will can only speculate on. ThaI speculatIon centers on trader manipu.
force the lUmaround. lation bur the prouucers also must recognize their inactions helped

Given that at the end of L993. world mine-production is only at set the stage amI increase the anxiety levels of consumers.
40% of L:onsumption and there are indications that Chinese slacks The inabilily of [he African producers 10 announce their policy
will be depleted at some point in 1994, a real prospect exists for a regarding the producer price ($ I8/1b) that expired Nov. 20.1993
massive ~upply shonfall within the next 12 months. caused concern but not panic as the prices at times were more than

Graph 5 is an attempted constructiun of Chinese production/supply $6 below that level. The market was not zeroing in on a number but
and inventory. It is one of several possible scenarios. The majority of wanted to know the thinking and direction of the African produc-
estimates of Chinese mine capacity and production, such as the esli- ers. No announcement in November and twice delayed announce-
mate given by Zhao Ruihe, of the China Tungsten Industry Assoc. in ments in December did contribute to the overall market uncertain-
the paper presented at the 1987 symposium, put Chinese production ties at the close of 1993. When we couple the above with the fact
in the early to mid-1980s in the 20K-25K mt contained-tungsten range that consumers in general had significantly reduced their inventory
(equivalent ro 4OK-50K mt 65% W03 concentrates). Chan. 5 assumes positions, the market was susceptible to an anxiety attack.
production to have been ~t or above this level for most of the 1980s. The question now is, "Was this surge a sign of a fundamental
Chinese supply is based on official Chinese export fig.ures. They are srrengthening or a fluke occurrence?" The answers will vary from
essentially corroborated by fIlA analysis of Chinese imports into CIS onl: sector to another, but one should recognize that the market in
and MEC countries. lntema! Chinese consumption, presented at the general has a number of weak links in irs cha.in and over time must
1993 symposium in Guangzhou, has then been added. address the declining production situation.

For the future, Chinese authorities have indicated that Chinese During the first half 1993 the African producers tried to main-
mine production will be limited to 20K mt/yr. Unfortunately, it is tain their producer-price philosophy but instead watched a steady
not entirely clear whether this is intended to be 20K mt concentrates, erosion of the free-market prices persist throughout the year right
or 20K mt contained-tungsten. Since one level is rwice the ocher, chis up LO earJy December. The over.all objective in Zaire now is to s13-
difference is crucial and must be clarified in the near future. bilize production of both copper and cobalt and establish a base

upon which to rebuild when the necessary funds become available.
By mid-year the African producers abandoned the producer price
and any discounting scheme associated with it and utilized free­
markel quotations as the basis of transaction prices.

March of 1993 marked the re-entry into the U.S. marketplace
of cobalt stockpile sales. The stOCkpile had been dormant on the
market since August 1976 when it last sold malerial. The general
consensus on Defense Logistics Agency (DLA) performance was
extremely positive. The disposal office wa'l responsive and took the
initiative on several occasions to meet with industry as well as uti­
lize public forums to explain DLA's objectives and the means it
would employ to achieve rhem. I lhink indusuy in general is appre­
ciative to Marilyn Barnett and her staff for their unique non-gov­
ernmental approach to their mission.

We trust that with a new director and staff, the DLA objec­
tives will continue to be balanced against those of the industry,
through open dialogue. The future role of the DLA stockpile
sales could be pivotal in achieving overall U.S. mark.et balance.
This will be evident in 1994 when the DLA sales could approach
or exceed 25% of reported U.S. consumption. This factor alone
should encourage responsiveness and continued open dialogue
by DLA with its present and furure customer base.

Because of the varied origins for byprodul.:t cobalt - politics
will continue to overshadow this market. Politics in Africa, the
CIS, and even {he United States will playa purt in derermining
the supply side of the equation.

In Africa. despite western government's efforts. President
Mobutu still looms as the dominant figure in Zaire. Unless there
is a major coup (either military or economic) in 1994 there is no
reason w believe his role will be diminished in the near furure.
This means Zaire's mining industry will continue to struggle
with little significant improvt:ments forthcoming. Zambia. as
well, continues to struggle with economic problems and has
announced it will be forced to significantly reduce its expansion
plans for 1994. This will translate into less coball being produced
than was forecast.

The CIS :)eems to finally be getting some real control over its
expons but as they say (he horse is already out of the bam. The
CIS's role in the cobalt market over the past three years in par·
ticular has been significanL Its contribution to supply has pre­
vented chaos from developing und at the same time forced
numerous consumers to re·evuluate their product specification
and acrual quality needs. However, like other producers the
peace dividend and the diversion of Cuban raw materials has
translated into reduced CIS production and consumption. Many
industry experts believe thai the CIS has also exhausted a major
portion of its strategic stockpiles and the West should not count
on ~xp()frs in 1994 e.'{ceeding 2,000 mt and Ihat could be an opti­
mistic forecast.
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APPENDIX 2

GRANITE INTERSECTIONS AT L5

0326 7665N 7858E 363mRL gt'"anite

0327 7673N 7840E 333mRL gt'"anite

• 0328 7634N 7843E 334mRL gt'"anite

0329 7621N 7860E 384mRL end o-f hole

0330 7717N 7851E 347mRL gt'"anite

0331 7716N 7864E 368mRL gt'"anite

0332 7721N 7845E 337mRL end o-f hole

0333 7767N 7859E 337mRL gt'"ani te

0334 7767N 7841E 320mRL end o-f hole

0335 7767N 7858E 368mRL end o-f hole

Note that -fout'" o-f the holes stopped shot'"t o-f the gt'"anite.

•
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