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Zn and Pb solubilities 
were tested setting 

galena and sphalerite in 
the initial system

in equilibrium with the 
Bismark stock. This

approach was used to 
evaluate variation 

in Zn and Pb solubilities 
induced by oxygen

fugacity and H2S activity 
changes.

For the reaction with the 
carbonate host 

rock the initial system 
contained Pb and Zn 
as aqueous species.

Cooling (550-100°C)
Sliding H2S activity

INTRODUCTION
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The Bismark deposit  (northern Chihuahua, Mexico) is an example of stock-contact 
Zinc-rich skarn. The deposit contains Zn (8%) with minor Pb (0.5%), Cu (0.2%) and 

Ag (50 g/t) in massive sulfides. The main aim of this study is to understand the 
mechanisms that control Pb and Zn solubilties at Bismark.

PRELIMINARY CONCLUSIONS

Preliminary results suggest that  Zn and Pb 
solubilities at Bismark were mainly controlled by
 the reaction between the magmatic fluid and 
the carbonate  host rock. The role of other 
factors (oxygen fugacity, H2S activity) seems 
negligible.

Cooling (550 - 100°C)

Constant T (550°C)

Mineraral assemblage  of
 the Bismark intrusion

and
fluid and gases 

in equilibrium with
this mineral assemblage

Equilibrated system

FIG.1 Zn and Pb solubilities generally increase as H2S activity decreases.The higher Pb
 content in the fluid relative to Zn  for low  H2S activities is caused by precipitation

 of zincite, and sphalerite is not present  in the system.

FIG.2 Lead and zinc solubilities generally decrease with decreasing H2S activity . 
Lead  predominates over zinc in the fluid, while sphalerite is more 

abundant than galena.

FIG.5 This different behaviour displayed by Zn and Pb at low oxygen fugacity is a consequence 
of the precipitation of anglesite, whithout formation of any Zn - bearing mineral. 

This caused the fluid to be enriched in Zn relative to Pb.       

FIG.3 Initially the Pb  fluid content drop rapidly, causing a  relative Zn enrichment . As the 
reaction proceeds the fluid is depleted in Zn, and Pb becomes more abundant.

Sphalerite predominates over galena.

Fig.4 Initially the solubility trend for Zn and Pb  is similar to that obt   ained for the reaction 
conducted at constant temperature. As the reaction proceeds the Zn and Pb content

becomes similar. Sphalerite predominates over galena.
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METHOD
Geochemical modeling-GWB

The first part of the project has focused on the study of the Bismark deposit (northern
  Chihuahua, Mexico).This deposit has been chosen considering its well understood 

          geological setting  and the availability of fluid inclusion data. The same approach will be
  applied to Iron oxide Cu-Au deposits in the Cloncurry district.

 

This project represents an attempt to clarify issues related to ore deposition using an 
approach that combines geochemical modeling and fluid inclusion data. The project  
is proposed as part of the pmd*CRC projects F1 (Fluid chemical paths in ore forming 
processes) and F3 ( Micrometallogeny of hydrothermal fluids).
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The Way We Used To Do Things

The Way We Now Do Things

The Way We Plan To Do Things In The Future

Fluid inclusion studies
were carried out in 
isolation by individual 
researchers. The data 
was kept on their own 
computer. Often this 
data was not backed 
up and was lost when 
they left university or 
got another job.

Observations could be recorded
in MacFlinCor but you had to have
a Macintosh computer to use this program.

The data had to be exported 
into Excel for further massaging 
and for plotting isochores.

pmd*CRC researchers across Australia
can now enter their data into the
Fluid Inclusion Database at Geoscience
Australia to build a library of ore
fluids that can be used to 
Constrain geochemical
modelling.

Systems are based 
on those in 

MacFlinCor :

H2O-All Gases-NaCl
H2O-NaCl[KCl]

H2O-CO2
H2O+CaCl2±CO2
H2O+NaCl+CO2
Mixed-Salt-H2O

CO2-CH4
Soup
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This screen allows you to record descriptions of the
thin section and the individual fluid inclusions.

A choice of models 
from MacFlinCor

(depending on 
Inclusion System) 

are available:
Belosax

Bodnar & Vityk
Bottinga & Richet

Brown & Lamb
Bowers & Helgeson

Heyen et al.
Haar et al.
Holloway

Kerrick & Jacobs
Mader & Berman

Saxena & Fei
Swanenberg

Zhang & Frantz
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This screen allows you to enter your observations
and choose a model for calculating the fluid properties.

This screen displays the calculated results for the 
chosen model in a web browser. You can simply
change models and recalculate the results without
changing the observed fluid inclusion parameters.

There will be a report screen where you will be 
able to report both primary results and 
derived/modelled data as whole data sets

Web Feature
Service

Web Reports
Application

pmd*CRC 
researchers will be 
able to create reports 
of fluid inclusion data 
over the internet. The 
data set reported will 
be defined by a 
number of criteria (for 
example spatial 
boundaries) set by 
the user and will 
include both primary 
and derived data.

Applications which 
are written to handle 
web feature service 
data will be able to 
read data in real time.

Fluid Inclusions
Database

Applications will access both primary and 
modelled data in real time

Core Modelling Routines
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