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The study of fluid flow processes remains vital 
in the pursuit of understanding ore deposit 
formation.

! ÎÅ× ÈÙÐÏÔÈÅÓÉÓ ÆÏÒ ÔÈÅ Ȱ,ÉÑÕÉÄ "ÉÓÍÕÔÈ 
#ÏÌÌÅÃÔÏÒ -ÏÄÅÌȱȟ ×ÁÓ ÐÒÏÐÏÓÅÄ ÂÙ $ÏÕÇÌÁÓ ÅÔ 
al. 2000, pertaining to the influence of bismuth 
in hydrothermal fluids containing gold.



This new study outlined three main factors:

ĄBismuth has a very low melting temperature of 271ÁC

ĄBismuth and gold have a close chemical affinity and  thermodynamic 
relationship 

ĄDue to this relationship, given temperatures in excess of 271ÁC and 
bismuth-saturated hydrothermal fluid, bismuth will precipitate as a melt 
amongst that fluid , and the liquid bismuth will scavenge ionic gold from 
the fluid regardless of the concentration of gold.



Phase diagram for Au-Bi system 
at 1 bar adapted from Tooth et al. 
(2008) and experimental data 
input from Nathans and Leider 
(1962) 



This was supplemented by studies by:

ÅTooth et al, 2008 in Geologywhich further 
defined the chemical conditions required for 
a liquid bismuth melt, and

ÅCiobanu et al, 2010 in Lithoswhich outlined 
Au-Bi-Te-S associations at the Maldon 
deposit, Victoria. 
maldonite (gold-bismuth alloy) = Au2Bi



4Ï ÔÅÓÔ ÉÆ ÔÈÉÓ ÈÙÐÏÔÈÅÓÉÓ ÆÏÒ Á Ȱ,ÉÑÕÉÄ "ÉÓÍÕÔÈ 
#ÏÌÌÅÃÔÏÒ -ÏÄÅÌȱ ÃÁÎ ÁÐÐÌÙ ÔÏ ÒÅÁÌ-life 
environments, not just thermodynamic models

In order to test this model, we aim to:
ÁAnalyse the mineralisation conditions at 
Stormont, Tasmania to and interpret whether 
they were conducive to the model
ÁConduct temperature experiments to further 
negate or corroborate the interpretations



ÁSampling from the Stormont skarn
ÁAnalysis of textures and mineralogy from thin 

sections using optical microscope, SEM-EDS 
and electron microprobe techniques
ÁAnalysis of geochemical assays provided by 

Frontier Resources
ÁFluid inclusions experiments
ÁBismuth inclusions experiments
ÁTemperature & pressure experiments







Schematic diagram of the stratigraphy at, and surrounding Stormont 

Main periods of tectonic activity include:
ÅThe Cambrian TyennanOrogeny
ÅTabberabberan Orogeny-related Devonian 
convergence
ÅLate Devonian Dolcoath Granite emplacement



Silicate mineral assemblage of fine-grained:
ÁActinolite
ÁQuartz 
ÁCalcite
ÁGrandite (calcic garnet)
ÁEpidote 
ÁHedenbergite (Fe-rich endmember of 

diopside)



Photographsof zonedgarnetsviewedby an optical microscope. A) & C)useplane
polarised light and B) & D) are the corresponding cross-polarised light
photographs. Note the zoning, perthitic textures, sector twins and strong
anisotropy.



Ore mineral assemblage of fine-grained:
ÁNative bismuth
ÁNative gold (with up to 20% Ag)
ÁBismuthinite (Bi2S3; with up to 8% Pb)
ÁGalena
ÁProtojoseite (Bi4TeS2; with up to 4% Pb)
ÁMaldonite (Au2Bi) 

Ore minerals are found in mostly grandite-
dominated domains, and sometimes in 
actinolite-dominated and in mixed silicate 
domains.






