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Discovery

+ In the mists of time but before 3,500 BC

+ Copper discovery (both copper and tin metals soft; bronze is
hard)

+ Copper ores with arsenic

+ Copper ores with tin
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Bronze (copper-tin alloy) — one of the earliest alloys
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4+ lLater discovery. in China and SE Asia



Discovery

+ Ancient bronzes (Persia, Mediterranean)

+ Direct smelting of stannite or cassiterite-chalcopyrite-
arsenopyrite ores

+ Smelting of copper ores, smelting of tin ores, metal mixing

+ Smelting of cassiterite (heat, chemical reduction, bellows)
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Tin metal (low melting point 232 deg.C, high boiling point

+ Ancient uses (bronze, pewter)



Mineral deposit types

ENRICHED BY WEATHERING AND EROSION
+ Alluvial (streams; Agricola 1556 AD)

+ Eluvial
+ Strand, offshore place and palaeostream

LATERITE
+ Varlamoffite (Sn,Fe)(O,0H), (Cornwall, Malaysia

GRANITE RELATED

+ A-type or highly fractionated S- or I-type

+ Gravity and magnetic low:

+ Radiometric high

+ Richin SiO,, K, U, F, REE, Nb, Ta, Li, Rb, B, Be, Ga, Mo, W, Sn
+ Characteristic texture

+ High level of intrusion

+ Tin provinces



Mineral deposit types

GRANITE RELATED

Contact metamorphic aureole

Alteration halo - may be narrow

Sn- and/or W-bearing veins

Albitised leucocratic granite
and/or incipient greisen

Leucocratic granite _

Marginal pegmatite
(stockscheider)
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Massive greisen

Albitised late stage mircogranite
and/or incipient greisen
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Mineral deposit types

GRANITE RELATED - sheeted vein (e.g Taronga

Contact metamorphic aureole

Alteration halo - may be narrow ~

Sn- and/or W-bearing veins

Albitised leucocratic granite
and/or incipient greisen

Leucocratic granite \ e
Marginal pegmatite +
(stockscheider)

Massive greisen

—_ &

Albitised late stage mircogranite
and/or incipient greisen

Late stage specialized
microgranite

~ 500 metres




Mineral deposit types

GRANITE RELATED - stockwork (e.g Erzgebirge,
Germany) and pipes (e.g. Ardlethan, NSW)

Contact metamorphic aureole

Alteration halo - may be n‘arrnw |

Sn- and/or W-bearing veins

Albitised leucocratic granite
and/or incipient greisen
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Leucacratic granite \ > s
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Marginal pegmatite
(stockscheider)

Massive greisen

Albitised late stage mircogranite
and/or incipient greisen

Late stage specialized
microgranite

~ 500 metres




Mineral deposit types

GRANITE RELATED - pegmatite stockscheider (e.g
Erzgebirge, Germany)

Contact metamorphic aureole

Alteration halo - may be n‘arrnw ~

Sn- and/or W-bearing veins

Albitised leucocratic granite
and/or incipient greisen

Leucocratic granite \

Marginal pegmatite
(stockscheider)

Massive greisen

Albitised late stage mircogranite
and/or incipient greisen

Late stage specialized
microgranite

~ 500 metres




Mineral deposit types

GRANITE RELATED - rootless pegmatite (Sn, Ta,
Li) (e.g Greenbushes and Wodgina, WA)




Mineral deposit types

GRANITE RELATED - greisen (e.g Mt Bischoff)

North Face
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Summit Face
Browns Face

Contact metamorphic aureole

Slaughteryard Stanhope

Face@
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Westermn Dyke
Greisen
Sn- and/or W-bearing veins

Albitised leucocratic granite
and/or incipient greisen

Leucocratic granite \. ;

Marginal pegmatite

Allens  \ (stockscheider)
Workings
Massive greisen 5
Tertiary alluvials ' Albitised late stage mircogranite ok XN X SR IR KX XX
Altered and mineralised dolostone LA and/or incipient greisen RS e s X RS S RS
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Sandstone bed 4 p Geological map of the

Footwall quartzites, siltstones and shales Mount Bischoff tin deposit




Mineral deposit types

GRANITE RELATED - replacement cassiterite (e.g.
Renison Bell, Tas.)

Renison Bell Hill Dreadnought Hill

Metres RL 2000 m

Generalised cross section through the Renison tin deposit (right)
(After Morland, 1990)
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RL 1600 m

Cross section through the North Bassett
and Rendeeps orebodies of the Renison deposit
(left). After McQuitty et al., (1988)

Sulphide ore *#5  Fracture ore zone

Pine Hill Granite

Crimson Creek Formation, Dreadnought Hill Member - argillites,
siltstones, mudstones, tuffs, tuffaceous clastic rocks, cherts.

No. 1 Dolomite - locally sandy, laminated dolomite

Red Rock Member - conglomerates, agglomerates, cherts ,
tuffs , minor shales and sandstones.

RL 1200 m No. 2 Dolomiite - locally laminated sideritic dolomite.
Renison Bell Member - siltstones ,shales, sandstones,
0 quartzites, dolomite, pebble marker beds.

No. 3 dolomite - stylolitic, laminated sideritic dolomite.

Metres

Success Creek Group, Dalcoath Member - siltstones, shales,
sandstones and quartzites.
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See geological plan above for locations




Mineral deposit types

GRANITE RELATED - replacement tin silicates
(e.g. Doradilla, NSW)

Laterite plus metallurgically difficult primary ore

SW

DORADILLATIN

B DRACOI6 Nm.‘.cwb-l‘sv
_ .
DANCY G 0.92% S
| ———e e
} ORACDOS Tm @ 0.93% Sn

L Im e 0.77% n

\'-_——-——v——-—
3 ) Bm ] Loty Deep Drdang
: »,4."'_"‘21‘2' Bant me gt

w17 9m @ 0.48% Sa IV S S 0. 06% WO

et s e e -
A 0R22: T 9 1.20% S

fecrasog Te vt Coppey
grade with gepthl)

| Aunwits Metah Ld driting
[ - Selected prevout Dileg




Mining and processing

MINING
+ Underground vein
+ Bulk mining

+ Gravity (spirals, jigs, tables, sluice)
+ Flotation
+ Recovery.



Smelting and refining

DESULPHIDATION
+ Oxidising
+ 550 deg. C

SMELTING

+ Reducing
4 furnace 1300-1400 deg. C

EENINE
+ Electrolytic



Mined and refined supply

Mined tin supply (2017) Refined tin supply (2017)

Indonesia (26.3%) China (48.2%)

China (26.0%) Indonesia (22.0%)

Myanmar (21.2%) Malaysia (7.5%)

Bolivia (5.8%) Peru (5.0%)

Peru (5.6%) Bolivia (4.4%)

Africa (5.0%) Brazil (3.5%)

Brazil (4.4%) Thailand (2.7%)

Australia (2.3%) Other (6.5%; Belgium, Poland,

Russia)



METAL
+ Tin plate

+ Coatings
+ Glass

ALLOYS
+ Solder (183 deg C., eutectic at 62%Sn 38%FPDb) 52.0 %

+ Bronze, brass, pewter 5.5 %
+ Engine bearings, blocks, crackshafts, axles, brake drums, transmission

+ Stainless steel
+ Al-Sn
+ Reactors (zircalloys)

ORGANIC 13.0%
L BVIE mERTEEE

+ Fungicides, wood preservatives, anti fouling

+ Glass coatings

+ Catalysts



The past

Tin Price
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The future

Baal Gammon
Mount Garnet

Pinnacles
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Mount Bischoff Geological Regions Tin resources by

deposit size (kt Sn)f
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