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Mean             

Log K Cu-Ag -1.36; 

Log K Ag-Au 3.27

σ

± 0.585; 

±0.763

Null Hypothesis
The partitioning of Ag into Cu-Fe 

sulfides will be insufficient to poison 
the formation of a more distal 

epithermal deposit. 
Silver will partition in favor of a 

chalcocite - bornite solid solution 
relative to a metal phase at levels 

similar to those of gold as 
demonstrated in  Simon et al. (2000) 
on the basis of their similarities on 

the periodic table.
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Experiments

Sealed Silica tubes
Lindberg box furnaces/chromel-
alumel thermocouples
Run durations: 7-56 days
600oC, and vapor pressure of the 
assemblage
Starting materials- bornite:gold
foil:acanthite = 15:10:4 mg
Analyses by EPMA: analyzed 
electrum for Au, Ag, Cu and Cu-Fe 
sulfide phase for Au, Ag, Cu, S, Fe

My Goal:
Experimentally test the extent to which (silver added as 

acanthite) will partition between chalcocite - bornite 
solid solution and electrum (Au-Ag solid solution). 

Calculate equilibrium exchange constants.
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Simplified schematic 
of a paired 

porphyry/epithermal 
deposit.  Arrows 

indicate the general 
path of fluid flow. 

Backscatter- electron image

Silver is always a component of magmatic ore bodies (Robb 2005) at a percentage appreciably greater than gold. However, 
research in porphyry –type deposits has traditionally focused on the distribution of the more profitable copper, gold and 
molybdenum constituents.  Likewise, epithermal deposits sometimes form in association with 
porphyry deposits and are an important source of ore because of the higher concentration of precious and base metals typically 
associated with these deposits.   In both porphyry and epithermal type deposits, silver grades are often higher than gold. At Far 
Southeast- Lepanto, the Ag:Au ratio is approximately 5:1 by wt. (Hedenquist et al. 1998) and 7:1 at the Bingham Canyon 
porphyry copper deposit.  Renewed interest in silver, and the high concentrations found in epithermal deposits inspire research 
into the distribution of silver .
In this study I determined the distribution of silver between sulfide phases and electrum. These data can be used to model and 
predict factors which can enrich and restrict the formation of a silver-rich epithermal
deposit.   Since research is lacking as regards the partitioning of silver between sulfide phases and electrum, I have based my 
research on experimental methods and outcomes in gold distribution conducted by Simon et al. (2000) and experimental 
determination of the solubility of electrum by Gammons and William-Jones (1995) using concentration quotients;
K = xsulfideAg *xmetalCu and                  K = xsulfideAg *xmetalAu

xsulfideCu *xmetalAg xsulfideAu *xmetalAg
In order to relate my data to the hydrothermal realm, I will employ the data from Gammons and Williams-Jones (1995) for the 
exchange of silver and gold between electrum and chloride-bearing aqueous solutions.In effect, I am taking my Log K values and 
interpreting them in the context of the experimental hydrothermal environment(Gammons and Williams-Jones 1995), the paired 
porphyry copper-gold environment of Far Southeast-Lepanto, and a median porphyry copper deposit The null hypothesis is: the 
partitioning of silver into copper-iron sulfides during the formation of a porphyry copper deposit will be insufficient to 
poison the formation of a shallow silver-rich epithermal deposit.  I tested the null hypothesis by using my experimental 
concentration of electrum as the normalizing factor by which I compared the hypothetical concentration of silver and gold in the
epithermal ore forming fluid for Far Southeast-Lepanto deposit, a hypothetical median porphyry deposit and an ore fluid derived 
from Gammons and Williams-Jones research in silver gold exchange.  The outcome of  these experiments failed to support my 
null hypothesis. 


