Factors controlling metal content of mining waters 901
PVYelpatyevsky

Hydrogeochemistry in the abandoned mining area of Tafone Graben (Italy): Environmental ~ 905
implications
A.R.Zanzari, R.Caboi, R.Cidu, A.Cristini, L. Fanfani & P. Zuddas

Author index 909

XIX



PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




PROCEEDINGS OF THE 8TH INTERNATIONAL SYMPOSIUM ON WATER-ROCK
INTERACTION - WRI-8/VLADIVOSTOK/RUSSIA/15-19 AUGUST 1995

Water-Rock
Interaction

Edited by
YOUSIF K. KHARAKA
LIS Geological Survey Menlo Park, California, USA

OLEG V.CHUDAEV

Far East Geological Institute, Vladivostok, Russia

Associate editors:
JAMES J.THORDSEN, HALDOR ARMANNSSON, GEORGE N.BREIT,
WILLIAM C.EVANS & TERRY E.C.KEITH

A A.BALKEMA/ROTTERDAM/BROOKFIELD/1995




Hydrogeochemical studies of the Xiazhuang uranium ore-forming hydrothermal system,
South China
Z Sun, X Li, WShi & J Liu

Some zoning patterns and ore deposits in modern and geothermal systems around the edges
of Qinghai-Xizang (Tibet) plateau of China
Y Zheng

9b Ore deposits: Gold

Gold-bearing epigenetic systems of the Ukrainian greenstone belt
Y. Fomin, Y. Demikhov, Y. Shibetsky & N.Gostyaeva

Epithermal gold exploration in Iceland
H. Franzson, G.O. Fridleifsson, B Bjarnason & H.Jénasson

The concentration of gold in different media of the Rehai Geothermal Field in Tengchong
County, Yunnan, China
G Guo & M Zhu

Gold depletion in the Jiangnan Gold Metallogenic Belt in South China: Evidence for large
scale fluid movement in the upper crust
D-SMa

Characteristics of the hydrothermal system of the porphyry copper (gold) deposit at Shaxi,
Eastern China
(. Ren, B. Fu, W Hu, W.Xu, Z Duan, N. Mpller & J H Weare

Migration and precipitation of gold in supergene zone in the area of Maopai gold deposit
in Jiangxi Province, China
WShi, X Li, W Zhou, W Zhang & Z Sun

Occurrence and genesis of gold in Attapady greenstone belt, Kerala State, India
4 DVarma

Water rock interaction in the formation of Qigiu No. 1 gold deposit
YWang

Sc Ore deposits: Fe-Mn nodules and crusts

Seguential extraction study of complex Fe-Mn oxide coatings
4 Gann

Pacific Co-Pr-rich manganese crusts and auriferous sulfide ores as a result of water-rock
mieTaction

I N.Govoroy, L E Simanenko & V. P Simanenko

Seochemical evidences of the accelerated growth of ferromanganese nodules due

© hydrothermal supply

T & Volokhin, N.N. Barinov & WC Isphording

657

661

667

671

675

679

683

687

691

697

703

707

711



10a Geochemical modeling: Theoretical basis and code developments

Reconstruction of conditions and mechanisms of ore body and related primary aureole
formation for Pb-Zn vein hydrothermal deposits: Thermodynamic and geochemical models
M.V, Borisoy, Yu. S.Goreva & Yu.V.Shvarov

Thermodynamic modeling of fluid chemistry in low-pressure metamorphism
S.A. Bushmin & A. L Skvirsky

Current status of the SELEKTOR software package
K V.Chudnenko, L K. Karpov, D.A. Kulik & V.A. Bychinski

The problems of redox potentials in analysis and in modeling processes of mineral formation
L M.Gramm-Osipov & V.N.Gramm-Osipova

Minimization of thermodynamic potentials in geochemical modelling: State of the art
LK Karpoy, D.A. Kulik & K. V.Chudnenko

Calculation of equilibria in aquatic systems involving surface complexation on dispersed
solid phases by means of Gibbs free energy minimization
DA Kulik

The spatial mineral distribution in a flow system: Experiment and computer simulations
U Mok, B Wiwchar, W D.Gunter, C. H Moore, J.S. Dudley & F.J. Longstaffe

A thermodynamic model for the solubility of barite and celestite in natural waters
from 0 to 200°C and to 1 kbar
C. Monnin

The manganese dioxide as a redox buffer in natural waters
O.S. Pokrovsky

Equilibrium-nonequilibrium state of the water-rock system
S L Shvartsev

Thermodynamic calculations of critical data for the ternary fluid mixture in the system
water-H,S-CO,-CH,
G Shvedenkov, V.Sverdlova & A. Savinov

New thermodynamic approach to simulating water-rock interaction: The ‘FLUID’ modeling
code
A L Skvirsky

A complex hydrodynamic and thermodynamic model of a convective hydrothermal system
A VTutubalin, V.I Malkovsky & D.V.Grichuk

Chemical, thermal and mechanical processes coupling in the water-rock system: Theoretical
and applied aspects
L Ye.Yakovlev

The solubility of Au,S and AuAgS in near-neutral sulphide solutions at temperatures of 25
and 80°C and pressures of 1 and 500 bars
AV Zotov & N.N. Baranova

717

J21

725

729

733

737

741

745

749

751

755

759

763

767

%13



10a Geochemical modeling: Theoretical basis and code developments

Reconstruction of conditions and mechanisms of ore body and related primary aureole
formation for Pb-Zn vein hydrothermal deposits: Thermodynamic and geochemical models
M.V, Borisoy, Yu. S.Goreva & Yu.V.Shvarov

Thermodynamic modeling of fluid chemistry in low-pressure metamorphism
S.A. Bushmin & A. L Skvirsky

Current status of the SELEKTOR software package
K V.Chudnenko, L K. Karpov, D.A. Kulik & V.A. Bychinski

The problems of redox potentials in analysis and in modeling processes of mineral formation
L M.Gramm-Osipov & V.N.Gramm-Osipova

Minimization of thermodynamic potentials in geochemical modelling: State of the art
LK Karpoy, D.A. Kulik & K. V.Chudnenko

Calculation of equilibria in aquatic systems involving surface complexation on dispersed
solid phases by means of Gibbs free energy minimization
DA Kulik

The spatial mineral distribution in a flow system: Experiment and computer simulations
U Mok, B Wiwchar, W D.Gunter, C. H Moore, J.S. Dudley & F.J. Longstaffe

A thermodynamic model for the solubility of barite and celestite in natural waters
from 0 to 200°C and to 1 kbar
C. Monnin

The manganese dioxide as a redox buffer in natural waters
O.S. Pokrovsky

Equilibrium-nonequilibrium state of the water-rock system
S L Shvartsev

Thermodynamic calculations of critical data for the ternary fluid mixture in the system
water-H,S-CO,-CH,
G Shvedenkov, V.Sverdlova & A. Savinov

New thermodynamic approach to simulating water-rock interaction: The ‘FLUID’ modeling
code
A L Skvirsky

A complex hydrodynamic and thermodynamic model of a convective hydrothermal system
A VTutubalin, V.I Malkovsky & D.V.Grichuk

Chemical, thermal and mechanical processes coupling in the water-rock system: Theoretical
and applied aspects
L Ye.Yakovlev

The solubility of Au,S and AuAgS in near-neutral sulphide solutions at temperatures of 25
and 80°C and pressures of 1 and 500 bars
AV Zotov & N.N. Baranova

717

J21

725

729

733

737

741

745

749

751

755

759

763

767

%13



10a Geochemical modeling: Theoretical basis and code developments

Reconstruction of conditions and mechanisms of ore body and related primary aureole
formation for Pb-Zn vein hydrothermal deposits: Thermodynamic and geochemical models
M.V, Borisoy, Yu. S.Goreva & Yu.V.Shvarov

Thermodynamic modeling of fluid chemistry in low-pressure metamorphism
S.A. Bushmin & A. L Skvirsky

Current status of the SELEKTOR software package
K V.Chudnenko, L K. Karpov, D.A. Kulik & V.A. Bychinski

The problems of redox potentials in analysis and in modeling processes of mineral formation
L M.Gramm-Osipov & V.N.Gramm-Osipova

Minimization of thermodynamic potentials in geochemical modelling: State of the art
LK Karpoy, D.A. Kulik & K. V.Chudnenko

Calculation of equilibria in aquatic systems involving surface complexation on dispersed
solid phases by means of Gibbs free energy minimization
DA Kulik

The spatial mineral distribution in a flow system: Experiment and computer simulations
U Mok, B Wiwchar, W D.Gunter, C. H Moore, J.S. Dudley & F.J. Longstaffe

A thermodynamic model for the solubility of barite and celestite in natural waters
from 0 to 200°C and to 1 kbar
C. Monnin

The manganese dioxide as a redox buffer in natural waters
O.S. Pokrovsky

Equilibrium-nonequilibrium state of the water-rock system
S L Shvartsev

Thermodynamic calculations of critical data for the ternary fluid mixture in the system
water-H,S-CO,-CH,
G Shvedenkov, V.Sverdlova & A. Savinov

New thermodynamic approach to simulating water-rock interaction: The ‘FLUID’ modeling
code
A L Skvirsky

A complex hydrodynamic and thermodynamic model of a convective hydrothermal system
A VTutubalin, V.I Malkovsky & D.V.Grichuk

Chemical, thermal and mechanical processes coupling in the water-rock system: Theoretical
and applied aspects
L Ye.Yakovlev

The solubility of Au,S and AuAgS in near-neutral sulphide solutions at temperatures of 25
and 80°C and pressures of 1 and 500 bars
AV Zotov & N.N. Baranova

717

J21

725

729

733

737

741

745

749

751

755

759

763

767

%13



