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* K-Ar age date of mineralisation
453.3 £ 9.2 Ma — Late Ordovician
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* Interpreted age of Mingelo Volcanics
— 463-455 Ma (Crawford et al., 2007)

* Interpreted age of Cotton Formation
— Latest Ordovician to Early Silurian
(Percival and Glen, 2007)

6.3MT @ 1.9g/t AU
(392koz)

Volcaniclastic sediments; black
shales; grey siltstones
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Aims

e Describe the paragenesis of the TGP deposits

— Describe the mineralogy

— Determine the nature of the gold/sulphide

relationship.
— Has gold been remobilised?

— Assess the sulphur isotope signature of the deposits.

e Assess the orogenic classification of the TGP.



Orogenic vs. Intrusion-Related
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Orogenic vs. Intrusion-Related

Characteristics

Orogenic Au

Intrusion-Related Au

Tectonic setting

Deformed continental margin arcs,
emplaced in structural highs during
late compression

Deformed continental margin, emplaced
during transition to extensional regimes

Structural
complexity

Variable, high complexity common,
particularly in brittle-ductile regimes

Usually little complexity

Mineralisation
style/geometry

Structurally controlled; large veins,
vein arrays, saddle reefs, replacement
of Fe-rich rock

Commonly sheeted veins, lesser breccias,
veins and disseminations

Overprinting

Strong overprinting common;
multiple vein events common

Possible minor overprinting due to later
structures

Mineralisation
assemblages

Reduced sulphides (e.g. Py, Apy * Po,
Loe, Sb, Hg), minor base sulphides

Reduced sulphides (e.g. Py, Apy * Po, Loe,
Cpy, Sph, Gal) Polymetallic assemblages
common (e.g. Mo, W, Sn)

Relative timing of
emplacement

Late synorogenic

Post deformational

Potential
metal/fluid
sources

Subducted/subcreted crust and/or
supracrustal rocks and/or deep
granitoids

Shallow granitoids and/or supracrustal
rocks




Methods

1. Visual Mineralogical

3. Elemental

Logging
Petrography

2. Qualitative

field portable X-ray
Fluorescence

ICP-OES
Company assays

Electron microprobe
mapping
Backscatter electron
Images

X-ray Diffraction

4. Quantitative

Electron microprobe
point analysis

Sulphur isotopes




Alteration
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Mineralisation (Py and Apy)

Fine opaque & Lo B, ‘i Fine Apy inside a
diagenetic ISR g IR , larger, subhedral Py
pyrite/pyrrhotite e ' ' s '
grains




Mineralisation (Cpy and Sph)
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Mineralisation (Au)
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Gold - sulphide relationship

Before nitric acid etching

e Gold

— <1 to 45 pum grains.
— Fracture controlled.
— Remobilisation unlikely.

e Sulphide
— At least two generations of pyrite
and arsenopyrite.

— Chalcopyrite and sphalerite occur
as cavity and fracture fill and fine
irregular grains.

After nitric acid etching

* Relationship

— Gold, chalcopyrite and sphalerite;
coeval and relatively late.




Electron Microprobe Maps - BSE

JEOL COMFP 15, 8kY =2 @8 10Apm WD 18mm



Electron Microprobe Maps
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Electron Microprobe Maps - BSE
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Electron Microprobe Maps
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S-isotopes and potential fluid sources

Bulk rock 634S signatures Sample No. 6%*S %0 Sulphide
determined through aqua VeDT
regia digestion of five Wyoming One -8.2 Pyrite
samples. Wyoming One -8.6 Arsenopyrite
Caloma Two -8.1 Pyrite
Similarity of signatures Caloma Two 7.7 Arsenopyrite
suggests nearby black Caloma Two -7.8 Pyrrhotite
shales being a potential (unmineralised) (black shale)

source of sulphur.

The black shales may have been the main sulphur source.

Prograde metamorphism of diagenetic pyrite to pyrrhotite may
have overprinted the original 634S signature of ore sulphides.

534S values between -8%o and -1%0 were found by Downes (2009).



Paragenetic sequence

Quartz + ankerite £ albite £
sericite vein assemblage

Quartz| Propylitic Sericitic | Carbonate First | Second Auriferous | System |[Calcite
veins | alteration | alteration | alteration Py + apy| py+ apy fluids cooling | veins
Albite - N = = = = = = = = == m e o
Chlorite 1 (= = = s mn s m s e —
Sericite R e B D e s e Brittle fracture of
Ankerite - earlier sulphides
Clinozoisite . - — /
Pyrite - Jo— - - - o - - — e
Arsenopyrite e
Chalcopyrite - — -
Sphalerite a— - -
Gold - —- -
Pyrrhotite e —
Marcasite - —
Quartz EEEEEEEEEL] EEREEEEERL CEEEE RN (O | T e
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Orogenic vs. Intrusion-
Related

Most likely to be orogenic
— Deformation of mineralisation

— Only minor base metals observed (Cpy
and Sph)

— Gold fineness is typical for orogenic
deposits (approx. 875)

— Occurrence of Au mineralisation all
along the Parkes Thrust

S

Bent albite
twins




Main Findings
Sulphides appear to have been emplaced over more than one
event.

Gold is later than but is spatially associated (fracture controlled)
with the main pyrite and arsenopyrite.

— And appears to be temporally associated with chalcopyrite and
sphalerite.

More likely to be orogenic than intrusion-related.
The mineralogy of the two drill holes/deposits are very similar.
Main difference between deposits is structural.

Further work is needed!
— More S-isotopes, LA-ICPMS.
— Extend to the other two deposits.
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Geochemical classification of lithology

Log Zr/Ti

0.50
025

wy4s4
0.00 APorphyriticintrusive Phonolite

A Volcaniclastic/tuff

0.25 ASsiltstone

PE806
9501 | MPporphyritic intrusive
o5 [l Vafic volcaniclastic/tuff

Trachyte
1.00
a

125 RhyoDac/Dac

Andesite

1.75
Bsn/Neph

2.00 And/Bas

228

20 Sub Alk Bas

2.76

3.00

1.50 1.25 -1.00 0.75 -0.50 -0.25 0.00 0.25 0.50 075
Log Nb/Y

1.0C

Log Rb

325

3.00

1.25

syn-COLG

Wy4s4
A Porphyritic intrusive
A volcaniclastic/tuff

. ) ASiltstone

. PEB0DG
M corphyritic intrusive

W vafic volcaniclastic/tuff

1.50 1,75 2.00 225

Log (Y + Nb)

0.50 075 1.00 1.25

WPG

ORG

Winchester and Floyd, 1977

Pearce et al., 1984




T T T T
6393600mN ) © o°° 6393700mNA @ o () ,6393800mN, ., % % o ™ 6393900mN
o S S o & & s Vo S & )
R & & & & & & R & & o
/ 7m @ 2.43g/t A gy At ey ey 7GRN
- i . — AL e = & Q@
F250mRL —— — — . / i * /] i
/ Vi 1 :
/ | Z
/ * i Tm@1.29 /
£ .29g/t Au ;
7 \ \ %\ B * I~ 7 7
¥ £ v
| / /
8m @ 5.18g/t Au /
T /
f 10m @ 2.53g/t Au |a
F200mR 2 R : 1
Sl 8m @ 4.39g/t Au F
1l LY 7/ | 17m @ 3.07g/t Au
6m @ 4.63g1t Au §* / incl 9m @ 4.99g/t Au
J 4m @ 2.35g/t Au o ;
7 ‘ Ll 10m @ 3.79g/t Au
/ [ 10m @ 4.50t Au [ 7
F150mRL i / - s 1
J ] ) / ) |4 S
/ / 0 $<i 28m @ 1.42g/t Au
¥ ’!;‘J, /; | i  |ind 5 @3.0391Au
/ | & : 4 -
e U Vi . e 35m @ 2.68g/t Au
/ I 2] _ - incl 4m @ 5.82g/t Au
/ | - %, 5, S 7
/ 5m @ 2.06g/t Au , - > 4
o b | £ 25m @ 2.18g1Au |
H00mRL e | J
A 8m @ 14991 Au NI | 4 7N 38m @ 2950/t Au
/ I % | § 0 100
\:' Alluvium % N : L « e metres
Lo ;
:] Dolerite il [ 0P 15m @/1'799“ Au > e
. 19m @ 2.82g/t Au | I ,' & 4 l /
Pegmatite [ W o e / ALKANE RESOURCES LTD
‘:' F i h I ;’ .“ 4 1
eldspar phyric porphyry ] /' Iz TOMINGLEY GOLD PROJECT
eom :l Undiff. volcaniclastic sediments 54 CALOMA TWO PROJECT 1
> _3:531@@297]5%/%\; Cross Section
! incl 2m .59g/t Au
i 7/ y = 614780mE
» ; |
m Mineralised zone :h/ " 4 i S {[ (window £10m)
/ [;/ A A y
; | 7
£ ‘ /
Plan No. ALK TOM 1XD-036 1 4 / ‘LO’{ / 4 1 1 1

Image courtesy of Terry Ransted



Wyoming One drill hole base metal
assays against gold grade
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Caloma Two drill hole base metal
assays against gold grade
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