
ECONOMIC GEOLOGY MONOGRAPH 6 

THE GEOLOGY OF GOLD DEPOSITS: 
The Perspective in 1988 

REID R. KEA YS, W. R. H. RAMSAY, DAVID I. GROVES, EDITORS 

The search that never ends-panning for gold in the Yukon, late nineteenth century. 

THE ECONOMIC GEOLOGY PUBLISHING COMPANY 



© 1989 by The Economic Geology Publishing Company 
Library of Congress 

Catalog Card No. 89-82573 

Brian J. Skinner, EDITOR, Economic Geology, 91-A Yale Station, 
New Haven, CT 06520 



Contents 

Introduction ............................................................................ .................. .Reid R. Keays and Brian]. Skinner 1 

Archean Au Quartz Vein Mineralization Hosted in a Tonalite-Trondhjemite Terrane, Renabie Mine Area, 

Wawa, North Ontario, Canada ............................................................... N. ]. Callan and E. T. C. Spooner 9 

The Archean Superior Province of the Canadian Shield and Its Lode Gold Deposits .................................... .. 

................................................................................. K. D. Card, K. Howard Poulsen, and Francois Robert 19 

An Empirical Model for the Formation of Archean Gold Deposits: Products of Final Cratonization of the 

Superior Province, Canada ........................................................................................................ A. C. Colvine 37 

Archean Gold Mineralization in Zimbabwe: Implications for Metallogenesis and Exploration ... R. P. Foster 54 

Nature, Genesis, and Tectonic Setting of Mesothermal Gold Mineralization in the Yilgarn Block, Western 

Australia ........................................................................ David I. Groves, Mark E. Barley, and Susan E. Ho 71 

Gold Mineralization in the Abitibi Greenstone Belt: End-Stage Results of Archean Collisional Tectonics? ... 

.............................................................................................................. C. jay Hodgson and]. V. Hamilton 86 

Timing of Gold Introduction in the Late Archean Tectonic Framework of the Canadian Shield: Evidence 

from U-Pb Zircon Geochronology of the Abitibi Subprovince ................. Soussan Marmont and F. Corfu 101 

Multiphase Mineralization in Concordant and Discordant Gold Veins, Dome Mine, South Porcupine, 

Ontario, Canada ................................. David C. Proudlove, Richard W. Hutchinson, and DeanS. Rogers 112 

Structural Controls on Mesothermal Gold Mineralization: Examples from the Archean Terranes of 

Southern Africa and Western Australia ........................ .}. R. Vearncombe, M. E. Barley, B. N. Eisenlohr, 

D. I. Groves, S.M. Houstoun, M.S. Skwarnecki, M. W. Grigson, and G. A. Partington 124 

The Deformed Iron-Formation-Hosted Starra and Trough Tank Au-Cu Mineralization: A New Association 

from the Proterozoic Eastern Succession of Mount Isa, Australia ................................................................ .. 

....................................................... Garry]. Davidson, Ross R. Large, Greg L. Kary, and Robert Osborne 135 

An Epigenetic Origin for the Telfer Gold Deposit, Western Australia ............................................................ . 

......................................... Nicola M. Goellnicht, David I. Groves, Neal]. McNaughton, and Goral Dimo 151 

Controls on High-Grade Gold Mineralization at Tennant Creek, Northern Territory, Australia .................. .. 

..................................................................... M. Richard Wedekind, Ross R. Large, and BrianT. Williams 168 

The White Devil Gold Deposit, Tennant Creek, Northern Territory, Australia ............................................ .. 

........................................................................ Phung T. Nguyen, S. A. Booth, R. A. Both, and P.R. james 180 

Bulk Mineable Gold Deposits of the Western United States ................................................ H. F. Bonham, Jr. 193 

Gold-Silver Mineralization in the El Salvador Region, Northern Chile .......................................................... .. 

.............................................................................................................. H. Colley, P. ]. Treloar, and F. Diaz 208 

Genesis of the Red Dome Gold Skarn Deposit, Northeast Queensland .................. G. R. Ewers and S.-S. Sun 218 

Quaternary Gold Mineralization and Its Geologic Environments in Kyushu, Japan ...................................... .. 

............................................................................................................... Eiji Izawa and Yukitoshi Urashima 233 

Geologic Relationships, K-Ar Ages, and Isotopic Data from the Willow Creek Gold Mining District, 
Southern Alaska ........................ Dawn]. Madden-McGuire, Miles L. Silberman, and Stanley E. Church 242 

The Mokrsko Gold Deposit-the Largest Gold Accumulation in the Bohemian Massif, Czechoslovakia ....... 

........................................ P. Moravek,]. ]anatka,]. Pertoldova, E. Straka,]. burisova, and M. Pudilova 252 



IV Contents 

Geologic, Fluid Inclusion, and Stable Isotope Studies of Granitoid-Hosted Gold-Bearing Quartz Veins, 

Charters Towers, Northeastern Australia ..................................................... S. G. Peters and S.D. Golding 260 

Gold Deposits in Western Pacific Island Arcs: The Magmatic Connection ....................... Richard H. Sillitoe 274 

Structural Setting of the Gold Mineralization at Stawell, Victoria, Australia ................................................... . 

............................................................................................................... R. B. Watchorn and C.]. L. Wilson 292 

Geochemistry of Wall Rocks at the Clunes Gold Deposit, Victoria .................... R. A. Binns and]. C. Eames 310 

Kinetics of Gold Precipitation from Experimental Hydrothermal Sulfide Solutions ............. Kevin L. Brown 320 

Gold in Arsenopyrites: Crystal Chemistry, Location and State, Physical and Chemical Conditions of 

Deposition ........ Michel Cathelineau, Marie-Christine Boiron, Philippe Bolliger, Philippe Marion, and 

Michel Denis 328 

Application of Quartz Textures to the Classification of Gold Deposits Using North Queensland Examples 

.................................................................................................................... Kim Dowling and Gregg Morrison 342 

Oscillatory-Zoned As-Bearing Pyrite from Strata-Bound and Stratiform Gold Deposits: An Indicator of Ore 

Fluid Evolution ................................................. Michael E. Fleet, Peter]. MacLean, and jacques Barbier 356 

Fluid Inclusion Geochemistry of Gold-Bearing Quartz Veins of the Juneau Gold Belt, Southeastern Alaska: 

Implications for Ore Genesis .............................. Richard]. Goldfarb, David L. Leach, Scott C. Rose, and 

Gary P. Landis 363 

Archean Carbon and Oxygen Reservoirs: Their Significance for Fluid Sources and Circulation Paths for 

Archean Meso thermal Gold Deposits of the Norseman-Wiluna Belt, Western Australia ........................... . 

..................... S.D. Golding, N. ]. McNaughton, M. E. Barley, D. I. Groves, S. E. Ho, N. M.S. Rock, and 

]. V. Turner 376 

The Contribution of High Resolution Aeromagnetics to Archean Gold Exploration in the Kalgoorlie 

Region, Western Australia .................................................... D.]. Isles, P. G. Harman, and]. P. Cunneen 389 

The Hydrothermal Chemistry of Gold and Its Implications for Ore Formation: Boiling and Conductive 

Cooling as Examples .................................................................................................................. T. M. Seward 398 

Advances in the Understanding of Epithermal Gold-Silver Deposits, with Special Reference to the Western 

United States ................................................................................. Byron R. Berger and Richard W. Henley 405 

Relationships between Archean Gold Quartz Vein-Shear Zone Mineralization and Igneous Intrusions in the 

Val d'Or and Timmins Areas, Abitibi Subprovince, Canada ............. D. R. Burrows and E. T. C. Spooner 424 

Wall-Rock Alteration, Victory Gold Mine, Kambalda, Western Australia: Processes and P-T-Xco, Condi-

tions of Metasomatism .................................... M. E. Clark, D. M. Carmichael, C.]. Hodgson, and M. Fu 445 

Genesis of Supergene Gold Deposits in the Lateritic Regolith of the Yilgarn Block, Western Australia ........ . 

.................................................................................................................................................... C. R. M. Butt 460 

Tectonically Induced Hydrothermal Activity and Gold Mineralization Adjacent to Major Fault Zones ....... . 

................................................................................................................................ D. Craw and P. 0. Koons 471 

Introduction of Gold into Archean Crust, Superior Province, Ontario-Coupling between Mantle-Initiated 

Magmatism and Lower Crustal Thermal Maturation .............. ]. A. Fyon, D. G. Troop, S. Marmont, and 

A.]. Macdonald 479 

Gold Mineralization in Volcanogenic Massive Sulfides: Implications of Data from Active Hydrothermal 

Vents on the Modern Sea Floor .............................................................. M.D. Hannington and S.D. Scott 491 

Lithophile Element Systematics of Gold Vein Deposits in Archean Greenstone Belts: Implications for 

Source Processes .............................................................................................................................. R. Kerrich 508 

Gold Distribution and Genesis in Australian Volcanogenic Massive Sulfide Deposits and Their Significance 

for Gold Transport Models ..................................... Ross R. Large, David L. Huston, Peter]. McGoldrick, 

Peter A. Ruxton, and Garry McArthur 520 



Contents v 

Gold Skarn Deposits-Geology and Exploration Criteria ............................................. Lawrence D. Meinert 537 

Geology, Geochemistry, and Genesis of Mesothermal Lode Gold Deposits of the Canadian Cordillera: 

Evidence for Ore Formation from Evolved Meteoric Water ..................................... Bruce E. Nesbitt and 

Karlis Muehlenbachs 553 

A View through an Epithermal-Mesothermal Precious Metal System in the Northern Black Hills, South 

Dakota: A Magmatic Origin for the Ore-Forming Fluids ....................... Colin ]. Paterson, Nuri Uzunlar, 

]. Groff, and F. ]. Longstaffe 564 

The Association of Linear Orogenic Belts, Mantle-Crustal Magmatism, and .'\rchean Gold Mineraliration 
in the Eastern Yilgarn Block of Western Australia ............................ Caroline S. Perring, Mark E. Barley, 

Kevin F. Cassidy, David I. Groves, Neal]. McNaughton, Nicholas M.S. Rock, Leigh F. Bettenay, 

Suzanne E. Golding, and jack A. Hallberg 571 

The Witwatersrand Gold Fields: Part I. Postdepositional History, Synsedimentary Processes, and Gold 

Distribution ............................................................................................................................... G. N. Phillips, 

R. E. Myers,]. D. M. Law, A. C. Bailey, A. B. Cadle, S.D. Beneke, and L. Giusti 585 

The Witwatersrand Gold Fields: Part II. An Origin for Witwatersrand Gold during Metamorphism and 

Associated Alteration ..................................................................................... G. N. Phillips and R. E. Myers 598 

Gold, Lamprophyres, and Porphyries: What Does Their Association Mean? ................. Nicholas M.S. Rock, 

David I. Groves, Caroline S. Perring, and Suzanne D. Golding 609 

Regional Variation of Silver and Gold Ratios in Vein Ores of Arizona ................................ Spencer R. Titley 626 

Transport and Deposition of Gold, Uranium, and Platinum-Group Elements in Unconformity-Related 

Uranium Deposits ........................................................................ A. R. Wilde, M.S. Bloom, and V.]. Wall 637 

Archean Shoshonitic Lamprophyres Associated with Superior Province Gold Deposits: Distribution, 

Tectonic Setting, Noble Metal Abundances, and Significance for Gold Mineralization .............................. . 

.............................................................................................................................. D. Wyman and R. Kerrich· 661 




