
Introduction
As part of the 10th SGA Biennial meeting 
in Townsville, Australia, the Organising 
Committee is offering a series of field 
trips to examine the geology and setting of 
important mineral provinces in Australia, 
New Zealand and Papua New Guinea. The 
purpose of this short article is to provide an 
overview of the metallogeny of Australia, 
which is considered within the framework 
of the geological evolution of the Australian 
continent.

Evolution of the Australian  
continent
Broadly, the Australian continent grew 
from west to east, with Archean rocks 
present mostly in the west, Proterozoic 
rocks mainly in the centre, and Paleozoic to 
Mesozoic rocks in the east (Fig. 1). Myers 
et al. (1996) recognised that Archean and 
Proterozoic Australia can be divided into 
three major cratons: the West Australian 
Craton (WAC), the North Australian Craton 
(NAC) and the South Australian Craton 
(SAC). Many of the Archean and Protero-
zoic deposits in Australia are related to the 
internal growth of these cratons and their 
eventual amalgamation, whereas most of 
the deposits in eastern Australia are related 
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to Paleozoic to Mesozoic accretion to form 
the Tasman Orogen. This discussion does 
not consider deposits younger than the 
Jurassic, which include sandstone-hosted 
U and (paleo-)placer heavy mineral sand 
deposits, as they formed largely after the 
Australian continent amalgamated.

3500-1900 Ma: Growth and 
amalgamation of the Yilgarn  
and Pilbara Cratons
The WAC consists of the Archean Pilbara 
and Yilgarn Cratons, which are separa-
ted by Paleoproterozoic terranes (Fig. 1). 
Amalgamation of these terranes to form the 
WAC was completed with the 2005-1960 
Ma Glenburgh Orogeny, at which time the 
Yilgarn Craton accreted onto the alrea-
dy amalgamated Pilbara-Glenburgh block 
(Müller et al., 2005).

The Pilbara Craton contains two entities, 
the older granite-greenstone North Pilbara 
Terrane and the overlying Hamersley Basin. 
Metallogenically, these entities are quite 
different, with the North Pilbara Terrane 
containing a large variety of small deposits, 
whereas the Hamersley Basin contains a 
very restricted range of giant deposits. The 
North Pilbara Terrane, which evolved from 
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News
SGASGASGA booth at the XIII Latin 

American Geological  
Congress, Lima, Peru
29 September–3 October 2008

Fernando Tornos, SGA Vice-President

f.tornos@igme.es

The XIII Congreso Latinoamericano de 
Geología and the XIV Congreso Peruano 
de Geología, organized by the Sociedad 
Geológica del Perú, were held at the Uni-
versidad Pontificia del Perú, Lima, last 
29th September – 3rd October 2008. The 
organizing committee, in order to make the 
meeting as international as possible, invited 
SGA along with the Society of Economic 
Geologists and the Society of Exploration 
Geophysicists to sponsor some activities 
and actively participate in the meeting. 
Some months before, Eugenio Ferrari (re-
gional VP of SGA and vicepresident of 
the Organizing Committee), presented to 
the SGA Council an ambitious program 
of collaboration. This is the first time that 
SGA is officially invited to actively colla-
borate in a large meeting in South America 
and the council decided that was an unique 
opportunity for expanding our presence 
in that continent. It is worth to note that 
this area is the one where we have fewer 
members, a feature more due to the lack of 
information than any other factors. In fact, 
in previous activities cosponsored such as 
the Latin American Course in Metallogeny 

we felt that people knew our journal but not 
the Society.

The meeting has included a wide variety 
of pre- and post-meeting courses (mostly 
related with ore deposits and exploration) 
and field trips to some large deposits in 
Peru including Yanacocha, Iscaycruz, Uc-
chuchaqua, Raura, and Morococha.

The SGA collaboration included the or-
ganization of several short curses, a sym-
posium and a plenary lecture. The short 
courses were held by Gregor Borg (Uncon-
ventional Zinc deposits – Lessons to learn 
from supergene metallogenesis), Massimo 
Chiaradia (Applications of radiogenic iso-
topes in metallogenesis with special em-
phasis in the Andes) and Fernando Tornos 
(Massive sulphides and the relationships 
with volcanic rocks). While the two former 
ones were one-day courses, the latter inclu-
ded also two days of field work in two of 
the most relevant VMS deposits in Perú. 
Massive sulphides in Peru are not so well 
known as in other places but they represent 
a significant portion of the mining wealth of 
the country and are actively explored. Ma-
jor deposits include Cerro Lindo or Maria 

A p p l i c a t i o n s  to SGA for meeting sponsorship must be submitted to Jan Pasa-
va, SGA Executive Secretary, on appropriate forms available at the SGA home page on 
Internet: www.e-sga.org

Other requests will be not considered.

Your suggestions and ideas for any topic of interest to SGA  
are welcome!  
They can be addressed to any Council member or to

Dr. Jan Pašava
SGA Executive Secretary

Czech Geological Survey	 Tel.: +420 2 5108 5506
Klárov 131/3	 Fax: +420 2 518 18 748 
CZ-118 21 Prague 1	 e-mail: jan.pasava@geology.cz 
Czech Republic

Teresa - Colquisiri, Perubar, Tambo Grande and other several small 
prospects. Currently only the first two ones are mined but there is 
active exploration around them. In both Cerro Lindo and María 
Teresa, we were introduced to the geology of the mines by Ings. 
Alejandro Trujillo (MILPO) and Edgar Pichardo (Minera Colqui-
siri) and had an underground visit and a look at a complete section 
by drillcore inspection.  This was a unique chance of looking at the 
structures in volcanic rocks and the relationships between massive 
sulphides and volcanic rocks.

The SGA symposium was included in the main session within 
the full meeting. There were three parallel sessions with more than 
1500 attendants. About two thirds were interested in ore deposits 
and mining so the session was organized in a large sports pavilion. 
The SGA symposium, chaired by Eugenio Ferrari and Massimo 
Chiaradia, was entitled “New Ore Deposit Types in Latinamerica: 
from ore showings to industrial concentrations” and incorporated 
with other sessions entitled “The Economic Geology of Pb-Zn-
Ag Deposits” (sponsored by SEG), “Active mineral deposits” and 
“Exploration Projects”. The session was an excellent opportunity to 
present SGA to the audience. Our collaboration with the technical 
session finished with a plenary lecture entitled “The genesis of 
IOCG-like deposits: Lessons from the geology and geochemistry 
of the Andes and Iberia” by Fernando Tornos.

The SGA booth was one of the many stands of the meeting, 
which included a whole range of mining and service companies, 
consulting, academic institutions, and societies. The SGA booth 
was heavily visited and even the “spanglish” of Gregor Borg helped 
to convince some people to join the society. In the end, we had 23 
student applications and 22 full member applications, a number 
that probably has duplicated our membership in Latinamerica. 
However, the major goal was to make our society known to a large 
number of people.

We are grateful to the volunteers that supported our booth (main-
ly Auri Morro) and to the Organizing Committee of the Meeting, 
especially Pepo Arce and Silvia Rosas, for helping to promote SGA 
in Latinamerica.

CALL FOR CANDIDATES  
FOR SGA 2009 ELECTION 
Names of suggested candidates for various 
SGA positions should be provided to

the Chair of the Nomination Committee

Prof. Dr. D. Groves

dgroves@cyllene.uwa.edu.au

by February 28, 2009.

Fernando Tornos in front of the SGA booth explaining the benefits of  
becoming SGA member to two students

Massimo Chiaradia (left), Gregor Borg (middle) and Urs Schaltegger  
(right) setting up the SGA booth.

Massimo Chiaradia (left) and Gregor Borg (middle) recruiting succesfully  
two new members.
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water, sulphur and other contaminants. The 
horizontal layer of the 16 million years old 
coal in between sandstones, marls and con-
glomerates was only 20-40 cm thick. As a 
matter of fact, local mining was active and 
revived only during the world wars between 
1784 and 1947 when the value of the coal 
rose. Local sediments originate from the 
Alps from where they were transported by 
extensive rivers to the foreland. We saw 
various fossils of plants and animals as 
primary resources to the coal formation and 
convinced personally about digenetic pro-
cesses due to the strong bituminous smell 
of crushed rocks. Frequent gypsum crystals 
did not go by our mineralogical eyes on the 
mine walls.

Our SGA Student Chapter would like to 
invite all interested students to attend our 
meetings. For more information about us, 
please visit our web page: http://sga.dictor.
net. We look forward to meeting and gree-
ting you.

stals. Besides quartz other well-developed 
crystals of e.g. fluorite, calcite and chlorite 
occur there too. The famous alpine clefts 
and the minerals in granites were created 
about 12 to 18 million years ago when the 
Alps were formed under low P-T conditions 
at approximately 2.8 kbars and 420°C. The 
hydrothermal processes were clearly seen 
on the cave surface where the bleached 
granite indicated the mineral alteration of 
biotite into chlorite.

The last day we visited the former coal 
mine in Horgen-Käpfnach near Zürich. 
After the instructional historic film and the 
mining exhibition in the museum we exa-
mined the underground that meant an ama-
zing 1.5 km rail ride with the electric mine 
train through the low mining tunnel. Alt-
hough Käpfnach was the biggest coal mine 
in Switzerland, this coal mine was actually 
very small (80 km of tunnels in the area of 
1.4 km2) and produced the young brown 
coal of poor quality. This coal contained 

News from the Prague Student Chapter

In the late autumn 2008 the SGA Student 
Chapter in Prague took part in an interesting 
three-days fieldtrip dedicated to the Alpine 
geology in Switzerland. The meeting and 
fieldtrip were held by students from the 
ETH Zürich on 14-16th November, 2008.

The first day we met our colleagues from 
the ETH Zürich, who introduced the De-
partment of Earth Sciences to the members 
of our SGA Student Chapter. We learnt 
about the ETH organisation, infrastructure 
including their work and activities, and 
saw some of the wide variety of laboratory 
equipment. We also enjoyed the local food 
and the main sights of Zürich.

The second day of the joint field trip of 
Prague and Zürich students was dedicated 
to the extensive Grimsel Pass excursion. 
This high mountain pass (2165 m asl) is 
located between the valley of the Rhone 
River in the canton of Valais and the Has-
lital (upper valley of the Aar river) in the 
canton of Bern in the southernmost part 
of Switzerland. The main 
rock in the area is the cry-
stalline Aar massif formed 
by the Old Crystalline (cry-
stalline schists, gneisses, 
amphibolites) and granite 
of Variscan age. We visi-
ted the unique hydropower 
plant with a sophisticated 
network system where we 
participated in a detailed 
tour well lead by the gui-
de. Part of the excursion 
was also a beautiful cluster 
of crystals in Grimsel gra-
nodiorite caves which were 
found during the construc-
tion of a tunnel at about 100 
km. The main species were 
quartz in excellent crystals 
and large quantity also, ran-
ging from clear to very dark 
smoky and in a few cases 
also amethyst. Even fluid 
inclusions were noticeable 
in some clear quartz cry-

Aneta Štastná 

Member SGA student chapter, Charles University, Prague

Field trip participants on the Grimsel Pass trip inside the hydropower plant, Switzerland.

The granite cave with well-developed quartz, fluorite and chlorite crystals in Grimsel Pass, Switzerland.

Students from Prague and Zürich inside the brown coal mine in Käpfnach, Switzerland.
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Strategy to enhance nominations for SGA Awards in 2009
After discussion Council approved a new Award Committee 
chaired by D. Huston and with K. Kelley and F. Tornos (members). 
Jan Pašava will transfer “award agenda” to D. Huston who will 
begin advertising and actively seeking suitable candidates for all 
the three SGA awards (SGA-Newmont Gold Medal, SGA-Barrick 
Young Scientist Award, and Award for the best paper in Mineralium 
Deposita). Nominations for awards presented at the 2009 Towns-
ville meeting have to be submitted to Council for the final vote in 
early 2009.

Policy for SGA sponsorship of meetings and discussion  
of business plan to handle requests for SGA sponsorship
Council approved that all requests for SGA sponsorship up to the 
amount of 1000 EURO can be decided by the Executive Commit-
tee. The requests that exceed this amount have to be approved by 
Council members.

Long term SGA strategy (D. Groves)
Besides discussing the financial plan presented by D. Leach, Coun-
cil agreed that beginning with the SGA 2011 Meeting it will be 
important to establish a Memorandum of Understanding with the 
LOC in order to eliminate possible misunderstanding regarding the 
roles of the LOC and SGA Council and Council’s expectations for 

the conference detailed in the Guidelines for Organizing a SGA 
Biennial Meeting.  

Any other business
-New SGA VP for SA – (Dr. E. Ferrari replacement of Dr. C. Holm-
gren) - nomination by F. Tornos – unanimously approved. 
-New SGA Council member (Dr. A. Piestrzynski replacement of 
Dr. W. Halter) – nomination by D. Groves and J. Pašava - unani-
mously approved. 
-New SGA Promotion Manager (Dr. H. Frimmel replacement of 
Dr. G. Borg from 2009) – nomination by G. Borg and J. Pašava – 
unanimously approved. 
-New committees (2008-2009) – appointed by SGA President
-Data Metallogenica – Council rejected request from A. Goode to 
permit AMIRA to include contributions from freely available SGA 
MD Archive on the Data Metallogenica site. Council also declined 
a request to become a Founding Sponsor of DM. 
-Activities of the SGA Student Chapter Prague – request for 2008 
budget – Council approved requested 1000 EURO budget for plan-
ned activities. Council also asked for a list of members and planned 
“membership drive” related to its future links with Swiss students.  

Date and place of the next Council Meeting
The next Council meeting will be organized by H. Frimmel in 
Wuerzburg, Germany (April 3, 2009).

LIST OF NEW SGA MEMBERS (MAY 20-NOVEMBER 18, 2008)

71 Regular Members and 40 Student Members applied for membership from May 20 to November 18, 2008

 Regular Members
Mr. Hugo CARANZA Las Marias 4942 Chacras de Coria, Lujan Mendoza 5505 ARGENTINA 
Mr. Cepparo GROSSO PABLOSILEX ARGENTINA S.A. Barcala 2036, Godoy CruzMendoza 5507 ARGENTINA 
Mr. Gabriel GOMEZ SILEX ARGENTINA S.A. San Martin Sur 499 – Piso 7 – Depto 6 Godoy Cruz, Mendoza 5501 ARGENTINA 
Dr. Mabel LANFRANCHINI 64 No 3, La Plata 1900 Buenos Aires ARGENTINA
Dr. Neil ALLEN 14 Station Lane Exton Tasmania 7303 AUSTRALIA 
Mr. Matthew BROWN Ivanhoe Mines P.O. Box 9279 Pacific Paradise, 4564, QLD AUSTRALIA
Dr. Warick BROWN WESTAUSTRALIAN GAS & POWER P.O. Box 198 West Perth WA 6872 AUSTRALIA 
Dr. Warwick CROWE Fugra Airborne Surveys 65 Brockway Rd Floreat, Locked Bay 6, Wembley 6014 Western Australia AUSTRALIA 
Mr. John DOBE Locked Bag 12 Cloisters Square Perth 6850 WA AUSTRALIA 
Dr. Rowena DUCKWORTH SEES, James Cook University, Townsville QLD 4811  Quensland AUSTRALIA
Dr. Paul HEITHERSAY Executive Director Minerals and Energy Resources Primary Industries and Resources South Australia Level   

7/101 Grenfell Street Adelaide, South Australia 5000 AUSTRALIA 
Mr. Benjamin JONES PO Box 104 Omeo 3898, Victoria AUSTRALIA 
Mr. Pierre-Alain WULSER 80 Leader St. 5035 Ferestville SA AUSTRALIA 
Mr. Osvaldo ARCE Av. 20 de Octubre No 1963 La Paz BOLIVIA
Dr. Francisco Javier RIOS CDTN/CNEN Av. Presidente Antonio Carlos, 6627Campus UFMG-Pampulha, CEP31270-901 Caixa Postal 941 CEP 30123-970 Belo 

Horizonte-MG BRAZIL 
Mr. Bertrand BRASSARD C.P. 116 Rue L’Académie Val d’Or, Québec, J9P 4N9 CANADA 
Mr. Antoine FOURNIER 649 3éme Avenue Val-dOr, Quebec, J9P 1S7 CANADA
Mr. Sergio GELCICH, PhD 6 Adelaide Street East Suite 300 Toronto, Ontario M5C 1H6 CANADA 
Prof. Carl Michael LESHER Mineral Exploration Research Centre Dept of Earth Sciences, Laurentian University 935 Ramsey Lake Road Sudbury, ON, P3E 

2W8 CANADA
Mr. Edgar LOCKHART 805-933 Hornby St. Vancouver BC V6Z 3G4 CANADA 
Mr. Luke OOTES PO Box 1500 4601b – 52nd Ave Yellowknife, NT, X1A 2R3 CANADA 
Mr. Koji HIRAI Pan Pacific Copper Co., Ltd. Av. Apoquindo 3846 Piso 11, Las Condes, Santiago CHILE 
Prof. Zengaian HOU Institute of Geology CAGS Baiwanzhuang Road 26  Beijing  100037  CHINA 
Zhenging LI Institute of Geology CAGS Baiwanzhuang Road 26  Beijing  100037  CHINA 
Xiaofei PAN Institute of Geology CAGS Baiwanzhuang Road 26  Beijing  100037  CHINA 
Mr. Peng RUNMIN China University of Geosciences, Beijing 29 Xueyuan Road Beijing 100083 CHINA 
Ass. Prof. Shihong TIAN Institute of Geology CAGS Baiwanzhuang Road 26  Beijing  100037  CHINA 
Zhusen YANG Institute of Geology CAGS Baiwanzhuang Road 26  Beijing  100037  CHINA 
Mr. Luis ALFONSO (Arteaga) Cll 113 #7-21 Teleport Bussiness Park – Torre A – O 1206 Bogota COLOMBIA 
Mr. Edgar Pillajo GAVIDIA  Calle 16 de Septiembre 471 y 9 de octubre, Edificio Wolgemut piso 6 Quito ECUADOR 
Mr. Mathias FORSS Ab Scandinavian Geopod, Ltd. Britagranden 3A FIN-  02 700  Grankulla FINLAND

Status of planning for SGA 2009 in Townsville – (R. Duckworth 
from EGRU, P. Williams)
The report was presented by P. Williams and R. Duckworth. SGA 
awards (SGA-Newmont Gold Medal, SGA-Barrick Young Scien-
tist Award, Best paper in MD) will be presented during Opening 
Ceremony – (Opening – 15 min., Presentation of Awards – 30 min. 
and Presidential Address – 15 min.). Hard copies of conference 
proceedings (up to 4 pages extended abstracts – last 2 volumes 
published in Dublin2007 – each a. 800 pages) will be printed by 
EGRU and sold only on the basis of pre-orders offered on SGA 
2009 Townsville abstract forms. R. Duckworth and P. Williams 
confirmed that SGA will own exclusive copyright for pdf abstracts 
to be offered through SGA e-shop. More detailed info on the mee-
ting can be found on pages 23-28 and is displayed at the http://
sga2009.jcu.edu.au/.

Reports of officers on Council and matters arising from these 
reports
Reports were submitted by SGA President Treasurer’s Office, Pro-
motion Manager, Executive Secretary, Editor of the SGA News, 
Editor of SGA website and VP for Europe and VP for North Af-
rica. 
After discussion Council approved the following:
-A new strategy how to attract more students to become SGA 
members including guidelines on how to set up a SGA chapter is 
needed.
-Regional Vice Presidents are encouraged to select important mi-
neral deposit events in their region and contact SGA Promotion 
Manager to receive promotional material (portable SGA booth and 
other items). 
-SGA Council members are encouraged to contribute to upcoming 
SGA News.
-G. Beaudoin will ask G. Stanley/C. Andrew for copyright transfer 
to SGA or the permission to sell the proceedings of the Dublin 
Proceedings.
-S. Bouhlel is encouraged to organize SGA workshop on the Me-
tallogeny of North Africa in 2009. Industry involvement should 
be considered. D. Leach will work with S. Bouhlel to organize the 
workshop and develop a financial plan. Council would like to see a 
draft of the workshop and is ready to help.
-R. Herrington is encouraged to pursue his initiative to hold SGA 
student exploration workshops and to advertise them through SGA 
website and News. 

Editorial matters and vote for a new co-editor
Council greatly appreciated efforts of L. Meinert and wished him 
all the best for his future career. Council unanimously approved P. 
Williams to replace L. Meinert as one of the Chief Editors, MD. P. 
Williams will participate in the upcoming editorial meeting with 
Springer (June 2008). The need for high-profile and/or good review 
papers was emphasized.
  

Summary of important events in 2008 (J. Pašava)
The summary was presented by J. Pašava with additions by  
G. Beaudoin and F. Tornos.

Discussion of proposals for SGA 2011 in Chile or Turkey – 
Council vote
The SGA Council had a difficult time deciding on the venue for the 
2011 SGA Biennial Meeting because the quality of both proposals 
was very high. The final vote accepted the Chilean proposal. Ho-
wever, Council greatly appreciated the efforts of the Turkish group 
and expressed the hope that the proposal will be resubmitted for 
2013 when the call for the SGA 2013 venue is announced. Some of 
Council members suggested a possible change of the venue - from 
Trabzon to Istanbul. 

SGA-IAGOD relations (D. Groves)
In connection with the proposed changes to SGA Statutes SGA 
Council decided to remove names of the IAGOD Ex-officio mem-
bers of SGA Council from SGA website.

Changes to SGA Statutes – Council vote (J. Pašava)
Council unanimously voted for suggested changes. Sabine Lange 
has distributed this document to all voting SGA members. 119 
votes (109 electronic and 10 hard copies) were received. 117 votes 
were for and 2 against, thus the proposed modifications to SGA 
Constitution passed. The result of the ballot shall become effective 
seventy-five days from the date on which it was made known by 
the President.

Membership drive in 2008 and 2009 (D. Groves, P. Eilu,  
J. Pašava)
Following the approved SGA Membership Drive suggested by D. 
Groves and supervised by P. Eilu, the report on new membership 
from August 11, 2007 to May 14, 2008 with a table indicating how 
many applicants were sponsored by each of the Council members 
was presented by J. Pašava. Council members are encouraged to 
actively seek new members (at least 5 new members in 2008 and 
2009).

Sponsorship drive in 2008 (D.Leach)
D. Leach noted that SGA has 16,305 EURO available for the SGA 
student program for Townsville. D. Leach will provide P. Williams 
with a list of corporate sponsors that donated money for the SGA 
2007 Dublin student program. In order to increase corporate mem-
bership in SGA, all corporate sponsors of the SGA 2009 Townsville 
meeting will be offered 1 year free corporate membership in SGA 
(value of 300 EURO – to be implemented by P. Williams and D. 
Leach).

Strategy for biennial SGA workshops from 2010 (D. Groves)
Council approved with great thanks the concept of SGA Biennial 
Workshops from 2010 suggested by D. Groves and asked SGA 
President to come up with a concrete proposal for the next Council 
meeting.

News of the Society
SGA Ordinary Council Meeting,  May 25, 2008 Quebec City, Canada
J. Pašava (SGA Executive Secretary), jan.pasava@geology.cz
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Mr. Mathias BACKMAN Rauhankatu 19 E 131 20100 Turku FINLAND
Mr. Anton GRINDGARDS Stórlidvágen 31 64 460 Hárkmeri FINLAND
Mr. Thomas LEVIN Betaniankatu 1 B 20 20 810  Turku FINLAND
Mr. Matias SILJANDER Gertrudsgatan 3A4 20 500 Turku FINLAND
Mr. Lingang XU Institute of Mineralogy and Mineral Resources Technical University of Clausthal Adolph – Roemer Str. 2A  

38 678 Clausthal – Zellerfeld GERMANY
Mr. Mesenia ALEGRE TORRES Calle Luis Uzategui 610 Santiago – Cusco PERU 
Mr. Josue Henverly ALVAREZ NIHUA Urb: Kawarina – Quatro Terres, dep 303 Cusco PERU 
Miss Andia AYMA Universidad Nacional Mayor de San Marcos Lima 07 PERU 
Karina Isabel CALDERON GUILLERMO Coop. Jorge Basadre E-4 Alto de la Alianza, Tacna PERU 
Ms. Ana Cecilia CERDAN VASQUEZ Via de Euitamicato No 1377 Cajamarca PERU 
Mr. Felix Abraham CORNELIO ORBEGOSO Av. Paseo dela Republica 4886, edif C-101 Lima PERU 
Mr. Eder Victor LANADO OVIEDO Calle Bayoneta No 739 Cusco PERU 
Ms. Sandra LOAYZA GALVEZ Urbanizacion Kennedy “A“ D-9Wanchaq, Cusco PERU 
Mr. Gustavo Mouepaza MOLLOMUANCA Calle Las Pisinas 113 Arequipa PERU 
Mr. Deysi Mariela PACO ESTRADA Av. Canada #1470, San Borja Lima 41 PERU 
Mr. Victor Enrique PALOMINO MUELLE Calle Pumapaccha 264 Barrio San Blas Cusco PERU 
Mr. Johann POUCAR ZULOAGA Cloripata Av. Union E1A Cusco PERU 
Ms. Lisseth Marisel RONCAL SALCAMOSO Psje. San Antonio 357 Cajamarca PERU 
Departamento Cusco PERU
Mr. Eder QUISPE GASTANAGA Urbanizacion Ucchullo Grande Avenida Uruguay L2 Cusco PERU 
Mr. Yakir ROSAS MANYA San Jeronimo, Calle suares 61 Cusco PERU 
Mr. Luis Enrique SINA ESPINOZA Avenida Tarata 540, Leoncio Prado Tacna PERU 
Ms. Lidia Grisel VALENCIA SOGUNDO Huacarpay calle principal No 405 – Lucre Provincia Quispicanchis Mr. Jonathan Faraz Dawis ZAVALETA CURII 

Gregorio Albarracin District, Mz L4 Lote 11 Tacna PERU 
Miss Rita Caldas Rua Damião de Góis nº 36, 7ºEsq. Alfornelos 2700-227 Amadora PORTUGAL 
Mr. Hildebrando LEAL MEJIA Departamento de Cristalografia, Mineralogia y Dep. Minerales Facultad de Geologia – Unioversidad de Barcelona  

08028 Barcelona SPAIN
Mr. Tobias BAUER Domherregrand 16 974 54 Lulea SWEDEN
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Figure 2: Temporal distribution of Australian mineral deposits between 3500 and 1900 Ma.

Figure 3: Temporal distribution of Australian mineral deposits between 1900 and 600 Ma. Pink bands indicate local metallogenic epochs.

>>> page 1  Metallogeny and the evolution  

of the Australian continent

3520 to 2840 Ma, hosts many of the oldest 
known examples of several deposit types, 
including the oldest volcanic-hosted mas-
sive sulphide (VHMS; 3490 Ma), porphy-
ry Mo-Cu (3320 Ma), epithermal Au-Ag 
(3450 Ma) and lode Au deposits (3400 Ma: 
Huston et al., 2002). With the exception of 
the Wodgina Ta-Sn pegmatite system (2840 

Ma: 1 [number refers to location on Figure 
1]), however, these deposits are small, and 
mostly sub-economic.

Economically, the most important part of 
the Pilbara Craton is the Hamersley Basin, 
which contains one of the largest accumu-
lations of high-grade, hematite-rich iron ore 
in the world, with total resources of 3.5 Gt 
(Clout and Simonson, 2005). These depo-
sits, which include the giant Mt Whaleback 
(2) and Mt Tom Price (3) deposits, are 

hosted by Hamersley- (Superior-) type ban-
ded iron formations that were deposited in 
two pulses at 2590 and 2450 Ma. Formation 
of the iron ore deposits from banded iron 
formation, however, was the consequence 
of moderate-temperature, hydrothermal al-
teration that removed deleterious compon-
ents of the iron formation, leaving behind 
high-grade iron ore (Clout and Simonson, 
2005). Geochronological constraints on this 
alteration (Müller et al., 2005) suggest that 

it is associated with the 
Glenburgh Orogeny and 
the final amalgamation 
of the WAC. Excursion 
3 (see page 27), “Iron ore 
deposits, Hamersley and 
Yilgarn, Western Austra-
lia” examines the geology 
and origin of this major 
province.

To the south of the Ha-
mersley Basin, the Glen-
burgh Terrane is only 
weakly mineralised, but 
the Yilgarn Craton is one 
of the most mineralised 
provinces known. This 
craton youngs from west 
to east, with the western 
Narryer, Youanmi and 
Southwest provinces for-
ming between 3800 and 
2900 Ma and the Eastern 
Goldfields Province for-
ming between 2940 and 
2660 Ma, probably as a 
back-arc basin developed 
on older crust. Relative 
to the Eastern Goldfields 
Province, the western 
provinces are not stron-
gly mineralised. They do 
contain major and world 
class deposits, however, 
including the ~2950 Ma 
Golden Grove VHMS 
district (2.7 Mt Zn + Pb 
+ Cu: Huston et al., 2006 
[global resources for Zn-
Pb(Cu) deposits from this 
reference, unless other-
wise noted]: 4), the 2700-
2615 Ma Boddington Au-
Cu deposit (>800 t Au: 
McCuaig et al., 2001: 5) 
and the ~2527 Ma Green-
bush pegmatite Ta-Sn de-
posit (Partington et al., 
1995: 6).

Figure 1: Generalized tectonic map of Australia showing the location of major geologic provinces, important mineral 
deposits and areas to be visited by excursions (modified after Betts et al., 2002). Deposit numbers are keyed to text.
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The Eastern Goldfields Province (Fig. 
1), along with the Abitibi Subprovince in 
Canada, is one of the two largest Archean 
lode Au provinces known, with global re-
sources of over 9200 t (Robert et al., 2005). 
Unlike the Abitibi Subprovince, it is also a 
major Ni producer (global resource of 11.7 
Mt Ni: Hoatson et al., 2006) but contains 
only minor Zn (0.5 Mt). The Ni-Cu de-
posits in the Eastern Goldfields Province, 
for example the Mt Keith deposit (7), are 
mostly orthomagmatic deposits associated 
with ~2705 Ma komatiites that can be tra-
ced through much of the province (Hoatson 
et al., 2006). Lode Au deposits (8-13) are 
localised mostly within greenstone belts, 
closely associated with second or third 
order structures related to major, through-
going shear zones that commonly penetrate 
into the lower crust (see Solomon and 
Groves, 2000 for a review). Although many 
of the deposits, including the main stage of 
mineralisation at the Golden Mile deposit 
(global resources 1984 t Au: Goldfarb et 
al., 2005), appeared to have formed over the 
narrow period of ~2640-2620 Ma (Groves 
et al., 2000), more recent data suggest the 
presence of a prolonged period of minera-
lisation between ~2680-2620 Ma (Robert 
et al., 2005). Excursion 4 (see page 27), 
“Yilgarn Craton, Western Australia; nickel 
& gold” examines deposits of both Au and 
Ni-Cu in this world-class mineral province.

1900-600 Ma: Growth and 
amalgamation of the WAC, NAC 
and SAC
Of the major periods of growth of the Aus-
tralian continent, the period time between 
1900 and 1500 Ma is most contentious, 
with a number of geodynamic scenarios ad-
vanced, including fixist (e.g., Etheridge et 
al., 1987), mobilist (e.g. Myers et al., 1996; 
Betts et al., 2002; Cawood and Korsch, 
2008) and extensional (e.g. Gibson et al., 
2008) models (see Fraser et al., 2007 for 
discussion). Good evidence for subduction 
is present for some parts of this period (e.g., 
Sheppard et al., 2001; Glass, 2007); there-
fore, for this contribution, the mobilist fra-
mework, inferring plate margin processes 
such as subduction, is used to describe the 
associated metallogenesis of this period.

The earliest deposits in the NAC, which 
include VHMS, orthomagmatic Ni-Cu and 
PGE, and porphyry Cu deposits, were for-
med between 1870 and 1835 Ma (Fig. 
3). They were associated with subduction 
(Sheppard et al., 2001) that amalgamated 
the Kimberley Craton with the Pine Creek 
Province and the Tanami-Tennant Creek 
Block to form the NAC. Between 1850 and 
1845 Ma (Fraser et al., 2008), iron-oxide 
Cu-Au (IOCG) deposits in the Tennant 
Creek goldfield (14) were formed during 
basin inversion, possibly associated with 
convergence between the Tanami-Tennant 
Block and the Aileron Province to the south 
(Fig. 1). At about 1830 Ma the Capricorn 
Orogeny took place, which can be con-
sidered as the last suturing event that led 

to the final amalgation of the Pilbara and 
Yilgarn Craton (Cawood and Tyler, 2004). 
The Capricorn Orogen includes important 
volcano-sedimentary and sedimentary ba-
sins, containing the Magellan nonsulphide 
Pb deposit in the Earaheedy Basin (4.8 
Mt Zn: Pirajno and Bagas, 2008) and the 
Abra polymetallic deposit in the Edmund 
Basin (2.8 Mt Pb equivalent: Pirajno et al., 
2008).

After ~1825 Ma, convergence shifted to 
the southern margin of the Aileron Pro-
vince, which was an important control on 
metallogenesis in the NAC for nearly 200 
million years (cf. Scrimgeour, 2006). Gold 
mineralisation in the Tanami (300 t: Huston 
et al., 2007a; 15) and Pine Creek (190 t: 
Ahmad et al. [1999] updated to include new 
data; 16) mineral provinces, which have 
ages of 1810-1795 Ma (Cross et al., 2005; 
Compston and Matthai, 1994) that tempo-
rally overlap granite intrusion, may be an 
inboard manifestation of this convergence. 
Closer to the southern margin of the NAC, 
small VHMS and possible IOCG deposits 
formed between 1810 and 1765 Ma (Hus-
sey et al., 2005).

The period between 1700 and 1500 Ma 
was one of the most prolific metallogenic 
periods in Australia (Fig. 3). During this 
time, major Zn-Pb-Ag, IOCG and uncon-
formity U deposits developed in the NAC 
and SAC. The oldest of these deposits are 
Broken Hill-type Zn-Pb-Ag deposits, which 
formed in deep water turbiditic successions 
in the eastern parts of both the NAC and 
SAC at 1690-1670 Ma (Figs. 1 and 3). 

Figure 4: Apparent polar wander path for the North Australian Craton between 1780 and 1500 Ma showing the timing  
of major mineral deposits (modified after Idnurm, 2000).

Figure 5: Temporal distribution of Australian mineral deposits between 600 and 200 Ma.
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et al., 1981 and King Island (44): Seymour 
et al., 2007).

The 350-220 Ma Hunter-Bowen cycle 
involved the development of arcs, backarc 
basins and thrust belts associated with west 
dipping subduction, particularly of rocks 
in the New England Orogen. In addition, 
Permo-Carboniferous magmatism was ex-
tensive through much of north Queensland 
during parts of this cycle (Champion et al., 
in press). Deposits associated with the early 
part of Hunter-Bowen cycle include ~332 
Ma intrusion-related gold (IRG) deposits 
(Kidston: Perkins and Kennedy, 1998: 45), 
~345 Ma epithermal gold (e.g. Pajingo and 
Vera-Nancy: Perkins et al., 1995: 46) and 
310-280 Ma skarn and granite-related depo-
sits (Mt Leyshon, Ravenswood, Mt Wright 
and Red Dome-Mungana: Perkins and Ken-
nedy, 1998) in northern Queensland. These 
deposits are also a subject of Excursion 2.

A belt extending from northern New 
South Wales through central Queensland 
contains epithermal gold deposits hosted 
by ~290 Ma volcanic rocks (e.g. Cracow: 
Dong and Zhou, 1996) and a number of 
small, slightly younger (e.g. Mt Chalmers: 
~277 Ma; Crouch, 1999) VHMS deposits, 
some with advanced argillic alteration as-
semblages. Lode gold-antimony deposits in 
northeastern New South Wales appear to be 
somewhat younger, with ages of ~255 Ma 
(Ashley et al., 1994).

The final mineralising event of the Hun-
ter-Bowen cycle includes granite-related 
Sn-W-Mo (e.g. small deposits related to the 
Mole Granite) and intrusion-related gold 
(e.g. Timbarra: Mustard, 2001) associated 
with 245-240 Ma granites in northeas-
tern New South Wales and southeastern 
Queensland. In addition, epithermal depo-
sits around Gympie (~245 Ma: Cunneen, 
1996), southeastern Queenland also appear 
to be associated with this event.

Outside of the Tasman Orogen, the only 
other major Paleozoic to Mesozoic minera-
lising events in Australia were Mississippi 
Valley-type Zn-Pb deposits of the Lennard 
Shelf in the Canning Basin (Wallace et 
al. 2002). These deposits appear to have 
formed in two events: an early (425-410 
Ma: McCracken et al., 1996) event that is 
inferred to have formed the Admiral Bay 
deposit (47), and a later event (~357 Ma: 
Christensen et al., 1995) that is inferred to 
have formed deposits on the Lennard Shelf. 
Although these mineralizing events can be 
related to local tectonic events, their relati-
onship to the overall geodynamic evolution 
of Australia is unclear.

al., 1995: 37), are associated with strongly 
fractionated largely S-type, 435-410 Ma 
granites within the Wagga Sn belt, which 
extends from northern Victoria into central 
New South Wales (Blevin and Chappell, 
1995). Volcanic-hosted massive sulphide 
deposits in southeastern New South Wales 
and northeastern Victoria (collective resour-
ces totalling 5.2 Mt Zn + Pb and 0.9 Mt Cu: 
updated data from Davis, 1990), including 
the Woodlawn deposit (38), were also depo-
sited within extensional basins at ~417 Ma 
(L Black, unpub data). Although not as rich 
as the Benambran systems, 420-400 Ma lo-
de and intrusion related gold events are pre-
sent in northern Tasmania (Beaconsfield: 
Bierlein et al., 2005), the Victorian gold-
fields (Bierlein et al., 2001), New South 
Wales (Hill End Trough: Downes et al., 
2008; Dargues Reef: McQueen and Perkins, 
1995) and northern Queensland (Charters 
Towers: Kreuzer, 2005: 39). These events 
overlap with the Bindian Orogeny (Glen, 
2005; Champion et al., in press).

The 390-380 Ma Tabberabberan Oro-
geny (Glen, 2005; Champion et al., in 
press), which marked the end of the Ta-
bberabberan cycle, is also characterised 
by lode gold deposits. Lode gold deposits 
of this age include deposits in the eastern 
Victorian goldfields (e.g. Melbourne Zone 
deposits and Fosterville deposit: Phillips 
et al., 2003; Bierlein et al., 2001), smaller 
deposits in Tasmania (Bierlein et al., 2005), 
and possibly some deposits in the Hill End 
Trough (Downes et al., 2008).  In addition 
to the Bindian-related gold events, the basin 
inversion associated with the Bindian Oro-
geny resulted in the deposition of epigenetic 
Cu-Au (40) and Zn-Pb (41) deposits in the 
Cobar district, west central New South 
Wales during this period (Sun et al., 2000).

The Mt Morgan Cu-Au deposit (42), 
in central Queensland, formed within the 
Calliope Arc during or just before the in-
trusion of the Mt Morgan Tonalite at ~381 
Ma (Golding et al., 1993). Formation of the 
deposit in an arc that overlaps in time with 
the Tabberabberan Orogeny further to the 
south re-emphasises the likelihood of major 
coeval changes in stress regimes spatially in 
the Lachlan Orogen.

During much of the 380-350 Ma Ka-
nimblan cycle, much of the Lachlan Oro-
gen underwent extension that terminated 
at ~350 Ma with the Kanimblan Orogeny 
(Champion et al., in press). Mineralisation 
associated with this cycle is relatively re-
stricted, with the most significant deposits 
being granite-related Sn and W deposits in 
Tasmania (e.g. Renison Bell (43): Patterson 

east-dipping, but, following collision, the 
direction of subduction flipped, with the 
Mt Read Volcanics forming above a west-
dipping subduction zone, possibly in a 
backarc setting. In this model, the disse-
minated Cu-Au deposits formed closer to 
the inferred arc (i.e. in the east) whereas 
the Zn-Pb-rich deposits formed more in the 
back-arc position.

Renewal of subduction in northern 
Queensland during the first part of the Be-
nambran cycle resulted in the deposition of 
volcanic and associated sedimentary rocks 
at ~480 Ma in the Seventy Mile Range 
Group and Balcooma Metavolcanic Group 
(Hutton et al., 1997; M Fanning, unpub. 
data in Rae, 2001). These rocks host VHMS 
deposits such as the Thalanga deposit (34) 
with combined resources of 1.8 Mt Zn + 
Pb and 0.5 Mt Cu (Hutton and Withnall, 
2007). These deposits, as well as younger 
lode gold and intrusion related gold (see be-
low) are examined in Excursion 2, “North 
Queensland gold & base metal deposits” 
(see page 27).

The most significant deposits of the Be-
nambran cycle formed near its conclusion, 
although in quite different tectonic environ-
ments. Porphyry Cu-Au deposits and rela-
ted high sulphidation Cu-Au and low sul-
phidation Au deposits formed at ~440 Ma 
largely associated with shoshonitic volcanic 
centres within the Macquarie Arc of east-
central New South Wales (Crawford et al., 
2007). This event, which includes the Cadia 
district (4.24 Mt Au and 980 t Au: Cooke 
et al., 2007: 35), was associated with an 
intraoceanic arc (Crawford et al., 2007) that 
amalgamated onto the Australian Craton 
during the Benambran Orogeny.

In contrast, the bulk of lode gold deposits 
in the Victorian goldfields, such as the Ben-
digo deposit (36), formed between 455-435 
Ma (probably 2000 t out of total resources 
of 2500 t: data from Phillips et al., 2003; 
Bierlein et al., 2001). This period, which in 
the goldfields was characterised by shorte-
ning associated with the Benambran Oro-
geny (Vandenberg et al., 2000), overlaps 
with the development of the Macquarie 
Arc, indicating that either arc formation 
and accretion were very rapid, or that stress 
regimes changed rapidly in space during 
closing of the Benambran cycle.

Like the Benambran cycle, the Tabbe-
rabberan cycle (including the Bindian Oro-
geny) is marked by quite variable mineral 
deposits, included granite-related Sn-W, 
VHMS, lode gold and intrusion-related gold 
deposits. The Sn-W deposits, which include 
the Ardlethan breccia pipe deposits (Ren et 

Broken Hill-type deposits in the eastern part 
of the NAC are one subject of excursion 1, 
“Mt Isa/Cloncurry districts, NW Queens-
land” (see page 27).

In the NAC, many later Paleoproterozoic 
deposits are temporally associated with 
bends in the apparent polar wander path 
(Fig. 4: Idnurm, 2000), suggesting that the-
se deposits may have formed in response 
to major changes in plate motion. One of 
the most significant of these bends was a 
“U-turn” at ~1640 Ma. This event, which 
is interpreted to be the consequence of the 
accretion of the Warumpi Province onto 
the southern margin of the Aileron Pro-
vince (Scrimgeour et al., 2005), coincided 
with the formation of the HYC (30 Mt Zn 
+ Pb: 19) and Lady Loretta Mt Isa-type 
Zn-Pb-Ag deposits, and the Nabarlek (20) 
unconformity-related U deposit (9.2 kt U: 
McKay and Miezitis, 2001; Figs. 3 and 4). 
Other deposits that coincide with bends in 
the polar wander path include the Mt Isa (20 
Mt Zn + Pb: 21) and Hilton-George Fisher 
(37 Mt Zn + Pb: 22) Mt Isa-type Zn-Pb 
deposits. These deposits are another subject 
of Excursion 1 (see page 27).

The younger part of the 1700-1500 Ma 
mineralisation epoch was dominated by 
IOCG deposits, including the ~1590 Ma 
(Johnson and Cross, 1995; Haynes et al. 
1995) Olympic Dam deposit (global resour-
ces of 38.1 Mt Cu, 190 t Au and 1270 kt U: 
Williams et al., 2005: 23), one of the largest 
known metal accumulations in the world. 
This deposit, and possibly the more recently 
discovered, though smaller, Prominent Hill 
(1.5 Mt Cu and 49 t Au: Belpario et al., 
2007) and Carrapateena deposits, appear 
to be related to a major suture between 
interpreted Archean and Proterozoic crustal 
bocks within the SAC (Lyons and Goleby, 
2005) and are the subjects of Excursion 7, 
“Olympic Dam-Mt Painter Cu-Au-U, South 
Australia” (see page 27).

Iron-oxide Cu-Au deposits in the eastern 
part of the NAC appear to be younger, with 
ages mostly around 1530-1500 Ma (Wil-
liams et al., 2005 and references therein). 
These deposits, which include the Ernest 
Henry (1.8 Mt Cu and 90 t Au: Williams 
et al., 2005: 24) and Mt Dore group of 
deposits (3.1 Mt Cu and 159 t Au [www.
ivanhoeaustralia.com; accessed 8 Novem-
ber 2008]: 25) will also be visited as part of 
Excursion 1. Preliminary interpretations of 
recently acquired seismic data (Geoscience 
Australia, unpublished data) suggest that the 
Ernest Henry deposit may also be spatially 
associated with a major suture. The Mt Isa 
shale-hosted Cu orebody (21), with differs 

from IOCG deposits in most respects, ap-
pears to have a similar timing (~1520 Ma: 
Perkins et al., 1999), suggesting a possible 
link. This orebody is also examined during 
Excursion 1.

Although the period between 1500 and 
600 Ma has been considered a relatively 
quiet time in the metallogensis of Austra-
lia, recent discoveries and new data are 
highlighting the potential of this period. 
The most significant deposit is the Telfer 
deposit (1564 t Au: Goldfarb et al., 2005: 
26) in the Paterson Province of the WAC, 
which is interpreted to be synchronous with 
~650 Ma granites. The Paterson Province 
also contains shale-hosted Cu (Nifty) and 
unconformity-related U (Kintyre: 27) de-
posits that are interpreted to have formed at 
850-800 Ma (R Maas and L Bagas, unpub. 
data; Huston et al., 2007b). This metalloge-
nic event, which coincides temporally with 
Cu mineralisation in the Zambian Copper 
Belt (Selley et al., 2005), may be more wi-
despread and is underexplored. The Nolans 
Bore REE-P-U (0.848 Mt REO, 3.9 Mt 
P2O5 and 5.11 kt U [http://arafuraresour-
ces.com.au, accessed 14 November 2008]; 
28) deposit in the Aileron Province has an 
age of ~800 Ma (D Huston, R Maas and K 
Hussey, unpub. data).

Two significant recent discoveries in 
Australia may not be part of established 
metallogenic events in Australia. The Nebo-
Babel orthomagmatic Ni-Cu deposit in the 
Musgrave Province, the largest Ni discove-
ry in the last 11 years, is hosted by a chono-
litic gabbronorite intrusion of the 1076 Ma 
of the Warakurna large igneous province 
(Wingate et al. 2004; Seat et al, 2007: 29), 
and the undated Tropicana-Havana lode 
gold system (30) occurs within the Meso-
proterozoic Albany-Fraser Orogen although 
possibly in reworked Archean rocks. In 
addition, the giant Argyle diamond deposit 
(~30 million CM: 31) has an age of ~1170 
Ma (Solomon and Groves, 2000). The Late 
Mesoproterozoic and Neoproterozoic time 
periods appear to be more significantly 
mineralised than historically thought in 
Australia.

600-220 Ma: Convergence  
along the eastern seaboard,  
the Tasman Orogen
With the exception of Mississippi Valley-
type (MVT) Zn-Pb deposits in the Canning 
and Georgina Basins, Phanerozoic deposits 
in Australia are restricted to the Tasman 
Orogen, which forms the eastern seaboard 
from northern Queensland to Tasmania. 
This orogen contains Australia’s most si-

gnificant VHMS, epithermal and porphyry 
Cu-Au deposits as well as major lode Au 
and magmatic Sn provinces. The history of 
the Tasman Orogen can be divided into five 
tectonic cycles (Glen, 2005; Champion et 
al., in press): (1) the Delamarian cycle (600-
490 Ma), (2) the Benambran cycle (490-430 
Ma), (3) the Tabberabberan cycle (430-380 
Ma; includes the Bindian Orogeny), (4) the 
Kanimblan cycle (380-250 Ma), and (5) the 
Hunter-Bowen cycle (350-230 Ma). Typi-
cally these cycles begin with an extensional 
event that terminated the previous cycle and 
end in a major orogeny.

From the Late Neoproterozoic to the mid-
Cambrian (600-515 Ma) the geological hi-
story of eastern Australia was characterised 
by continental rifting and ocean opening 
leading to the formation of a passive mar-
gin (Li et al., 2008). By 515 Ma, howe-
ver, subduction commenced in southeastern 
Australia, with an arc-continent collision at 
510-505 Ma (Crawford and Berry, 1992). 
Although no significant mineral deposits 
are known of this age, small orthomagmatic 
Ni-Cu deposits, possibly of this age are pre-
sent in the Koonenbery region, New South 
Wales, and in western Tasmania (Gilmore et 
al., 2007; Seymour et al., 2007), and small 
sediment-hosted Zn-Pb deposits are present 
in rocks of this age, also in the Koonenbery 
region (Gilmore et al., 2007).

The most significant ore deposits of the 
Delamarian cycle are VHMS and related 
deposits within the Mt Read Volcanics of 
western Tasmania. These deposits include 
both Zn-Pb-rich massive sulphide deposits 
(e.g. Hellyer and Rosebery (32): 11.1 Mt Zn 
+ Pb), that are generally interpreted to have 
formed during or slightly after deposition 
of the host volcanic and sedimentary host 
rocks, and Cu-Au (e.g. Mt Lyell field (33):  
3.0 Mt Cu and 96 Mt Au: Seymour et al., 
2007) and Au-rich (e.g. Henty deposit) lar-
gely disseminated deposits associated with 
high sulphidation alteration assemblages 
(Green et al., 1981; Gemmell and Large, 
1992; Huston and Kamprad, 2001). Zircon 
U-Pb dating of the host units to the Zn-Pb-
rich deposits suggest an age of mineralisa-
tion of ~505 Ma (Black et al., 1997), and 
molybdenite Re-Os dating from the Prince 
Lyell deposit indicates an age of ~500 Ma 
for the disseminated Cu-Au deposits (D 
Huston, R Creaser and K Denwar, unpub. 
data).

Crawford and Berry (1992) proposed a 
model in which the Mount Read Volca-
nics formed after an arc-continent collision. 
Subduction associated with convergence 
between these two blocks was initially 
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2006. Nickel sulphide deposits in Australia: 
characteristics, resources, and potential. Ore 
Geology Reviews 29, 177-241.

Hussey, K.J., Huston, D.L. and Claoué-Long, J., 
2005. Geology and origin of some Cu-Pb-Zn 
(-Au-Ag) deposits in the Strangways meta-
morphic complex, Arunta Region, Northern 
Territory. Northern Territory Geological Sur-
vey Report 17.

Huston, D.L. and Kamprad, J., 2001. Zonation of 
alteration facies at Western Tharsis: implica-
tions for the genesis of Cu-Au deposits, Mount 
Lyell field, western Tasmania. Economic Geo-
logy 96, 1123-1132.

Huston, D.L., Sun, S.-S., Blewett, R., Hick-
man, A.H., Van Kranendonk, M., Phillips, D., 
Baker, D. and Brauhart, C., 2002. The timing 

Conclusions
The metallogenic evolution of Australia 
is closely linked to its tectonic evoluti-
on. Most mineral deposits are associated 
with the growth of cratonic blocks and 
their amalgamation. Although mineralising 
events were widespread through most of 
geologic time, much of the mineral wealth 
of Australia formed during four main mine-
ralising epochs: 2710-2620 Ma, 2000-1960 
Ma, 1700-1500 Ma and 510-350 Ma. The 
first epoch involved major lode Au and 
orthomagmatic Ni-Cu deposits in the Yil-
garn Craton that were the consequence of 
the growth and cratonisation of the Eastern 
Goldfield Province. The second epoch was 
associated with the 2000-1960 Ma Glen-
burgh Orogeny, and possibly the ~1830 Ma 
Capricorn Orogeny, at which time the Yil-
garn and Pilbara Cratons were amalgamed. 
At this time oxidised hydrothermal fluids 
expelled during this orogeny upgraded pre-
existing banded-iron formation to form 
iron ore deposits in the Hamersley Basin. 
The third epoch was most likely the result 
of convergence along the margins of the 
NAC and SAC. Deposits of various types 
are associated with bends in the apparent 
polar wander path between 1700 and 1500 
Ma, suggesting linkages with changes in 
plate motion. The final epoch, at 510-350 
Ma, is related to convergence along the 
eastern Australian seaboard and can be 
related to tectonic cycles that formed the 
Lachlan Orogen. Although these metallo-
genic epochs produced most of the mine-
ral wealth, mineralisation occurred through 
most of Australia‘s geologic history. Some 
major deposits, such as the Telfer gold 
deposit, are isolated in time, and new data 
suggest that global tectonic events, such as 
the break-up of Rodinia, may be expressed 
as metallogenic events in Australia.

Acknowledgements
This contribution, which is published with 
permission of the Chief Executive Office, 
Geoscience Australia, benefited from com-
ments by Andy Barnicoat, Russell Korsch, 
Franco Pirajno, Roger Skirrow and Patrick 
Williams. Roland Maas is thanked for al-
lowing citation of unpublished data.

References
Ahmad, M., Wygralak, A.S. and Ferenczi, P., 

1999. Gold deposits of the Northern Territory. 
Northern Territory Geological Survey Report 
11.

Ashley, P.M., Cook, N.D.J., Hill, R.L. and Kent, 
A.J.R. 1994. Shoshonitic lamprophyre dykes 
and their relation to mesothermal Au–Sb veins 

at Hillgrove, New South Wales, Australia. 
Lithos 32, 249-272.

Belpario,A., Flint, R. and Freeman, H., 2007, 
Prominent Hill: a hematite-dominated iron 
oxide Cu-Au system. Economic Geology 102, 
1499-1510.

Betts, P.G., Giles, D., Lister, G.S. and Frick, 
L.R., 2002. Evolution of the Australian lithos-
phere. Australian Journal of Earth Sciences 
49, 661-698.

Bierlein, F.P., Arne, D.C., Foster, D.A., and 
Reynolds, P.R., 2001. A geochronological fra-
mework for slate belt-hosted gold mineralisa-
tion in central Victoria, Australia. Mineralium 
Deposita 36, 741-767.

Bierlein, F.P., Foster, D.A., Gray, D.R. and 
Davidson, G.J., 2005. Timing of orogenic 
gold mineralisation in northeastern Tasmania: 
implications for the tectonic and metallogenic 
evolution of Palaeozoic SE Australia. Minera-
lium Deposita 39, 890-903.

Black,  L. P., Seymour, D. B., Corbett, K. D., 
Cox, S. E., Streit, J. E., Bottrill, R. S., Calver, 
C. R., Everard, J. L., Green, G. R., McClenag-
han, M. P., Pemberton, J., Taheri, J. and 
Turner, N. J., 1997. Dating Tasmania’s oldest 
geological events. Australian Geological Sur-
vey Organisation Record 1997/15.

Blevin, P.L. and Chappell, B.W. 1995. Che-
mistry, origin, and evolution of mineralized 
granites in the Lachlan Fold Belt, Australia: 
the metallogeny of I- and S-type granites. 
Economic Geology, 90, 1604–1619.

Cawood, P.A. and Korsch, R.J., 2008. Assem-
bling Australia: Proterozoic building of a con-
tinent. Precambrian Research 166, 1-35.

Cawood, P. and Tyler I. M., 2004, Assembling 
and reactivating the Proterozoic Capricorn 
orogen: lithotectonic elements, orogenies and 
significance. Precambrian Research 128, 201-
218.

Champion, D. C., Kositcin, N., Huston, D.L., 
Mathews, E. and C. Brown, C., in press. 
Geodynamic synthesis of the Phanerozoic of 
eastern Australia and implications for metallo-
geny. Geoscience Australia Record.

Christensen, J.N., Halliday, A.N., Vearncombe, 
J.R. and Kesler, S.E., 1995. Testing models 
of large-scale crustal fluid flow using direct 
dating of sulfides: Rb-Sr evidence of early 
dewatering and formation of MVT deposits, 
Canning Basin, Australia: Economic Geology 
90, 887-884.

Clout, J.M.F. and Simonson, B.M., 2005. Pre-
cambrian iron formations and iron formation-
hosted iron ore deposits. Economic Geology 
100th Anniversary Volume, 561-608.

Compston, D.M. and Matthai, S.K., 1994. U-
Pb age constraints on Early Proterozoic gold 
deposits, Pine Creek Inlier, northern Australia, 
by hydrothermal zircon, xenotime and mona-

zite. United States Geological Survey Circular 
1107, 65.

Cooke, D.R., Wilson, A.J., House, M.J., Wolfe, 
R.C., Walshe, J.L., Lickfold, V. and Craw-
ford, A., 2007. Alkalic porphyry Cu-Au and 
associated mineral deposits of the Ordovician 
to Early Silurain Macquarie Arc, New South 
Wales. Australian Journal of Earth Sciences 
54, 445-463.

Crawford, A.J. and Berry, R.F., 1992. Tectonic 
implications of Late Proterozoic-Early Pa-
laeozoic igneous rock associations in Western 
Tasmania. Tectonophysics 214, 37-56.

Crawford, A.J., Meffre, S., Squire, R.J., Barron, 
L.M. and Falloon, T.J., 2007, Middle and 
Late Ordovician magmatic evolution of the 
Macquarie Arc, Lachlan Orogen, New South 
Wales. Australian Journal of Earth Sciences 
54, 181-214.

Cross, A.J., Fletcher, I.F., Crispe, A.J., Huston, 
D.L. and Williams, N., 2005. New constraints 
on the timing of deposition and mineralisation 
in the Tanami Group. Annual Geoscience 
Exploration Seminar (AGES) 2005: Record 
of Abstracts. Northern Territory Geological 
Survey Record 2005-001.

Crouch, S., 1999. Geology, tectonic setting and 
metallogenesis of the Berserker Subprovince, 
northern New England Orogen. In: Flood, P.G. 
(ed.) Regional Geology, tectonics and metallo-
genesis – New England Orogen. University of 
New England, Armidale, 233-250.

Cunneen, R., 1996, Recent developments in the 
geology of the Gympie Goldfield. Abstracts - 
Geological Society of Australia 43, 162-166.

Davis, L.W., 1990. Silver-lead-zinc-copper mi-
neralisation in the Captains Flat-Goulburn 
Synclinorial Zone and the Hill End Synclono-
rial Zone. Australasian Institute of Mining and 
Metallurgy Monograph 14, 1375-1384.

Dong, G.Y. and Zhou, T., 1996. Zoning in the 
Carboniferous-Lower Permian Cracow epi-
thermal vein system, central Queensland, Aus-
tralia. Mineralium Deposita 31, 210-224.

Downes, P.M., Seccombe, P.K. and Carr, G.R., 
2008. Sulfur- and lead-isotope signatures of 
orogenic gold mineralisation associated with 
the Hill End Trough, Lachlan Orogen, New 
South Wales, Australia. Mineralogy and Petro-
logy 94, 151-173.

Etheridge, M.A., Rutland, R.W.R. and Wyborn, 
L.A.I., 1987. Orogenesis and tectonic process 
in the early to middle Proterozoic of northern 
Australia. American Geophysical Union Geo-
dynamic Series 17, 131-147.

Fraser, G.L., Huston, D.L., Gibson, G.M., Neu-
mann, N.L., Maidment, D., Kositcin, N., Skir-
row, R.G., Jaireth, S., Lyons, P., Carson, C., 
Cutten, H. and Lambeck, A., 2007. Geodyna-
mic and metallogenic evolution of Proterozoic 
Australia from 1870-1550 Ma; a discussion. 



Number 24     January 2009>>>  18 SGA News SGA News 19  <<<Number 24    January 2009

K.G. and Stegman, C.L. (eds.) Proceedings of 
the Central West symposium Cobar 2000. Co-
operative Research Centre for Landscape Evo-
lution and Mineral Exploration (CRC LEME), 
Perth, 113-116.

Vandenberg, A.H.M.,  Willman, C.E., Maher, 
S., Simons, B.A., Cayley, R.A., Taylor, D.H., 
Morand, V.J., Moore, D.H. and Radojkovic, 
A., 2000. The Tasman Fold Belt system in Vic-
toria. Geological Survey of Victoria Special 
Publication, 462 p.

Wallace, M.W., Moxham, H., Johns, B., and 
Marshallsea, S., 2002, Hydrocarbons and Mis-
sissippi Valley-type sulfides in the Devonian 
reef complexes of the Eastern Lennard Shelf, 
Canning Basin, Western Australia.  In: Keep, 
M. and Moss, S.J. (eds.), The Sedimentary 
Basins of Western Australia 3, Proceedings 
of the Petroleum Exploration Society of Aus-
tralia Symposium, Perth, Western Australia,  
795-815.

Williams, P.J., Barton, M.D., Johnson, D.A., 
Fonbote, L., De Haller A., Mark, G., Oliver, 

of mineralization in the Archean North Pilbara 
Terrain, Western Australia. Economic Geolo-
gy 97, 733-756.

Huston, D.L., Stevens, B., Southgate, Muhling, 
P. and Wyborn, L., 2006. Australian Zn-Pb-Ag 
ore-forming systems: a review and analysis. 
Economic Geology 101, 1117-1158.

Huston, D.L., Vandenberg, L., Wygralak, A.S., 
Mernagh, T.P., Bagas, L., Crispe, A.J., Lam-
beck, A., Cross, A.J., Fraser, G., Williams, N., 
Worden, K., Meixner, T., Goleby, B., Jones, 
L., Lyons, P. and Maidment, D., 2007a. Lode 
gold mineralization in the Tanami region, 
northern Australia. Mineralium Deposita 42, 
175-204.

Huston, D., Maas, R., and Czarnota, K., 2007b, 
The age and genesis of the Nifty copper depo-
sit: back to the future. Geoscience Australia 
Professional Opinion 2007/03.

Hutton, L. and Withnall, I., 2007. Depositional 
systems, crustal structure and mineralisation 
in the Thalanga Province, north Queensland. 
Australian Institute of Geoscientists Bulletin 
46, 79-86.

Hutton, L. J., Draper, J.J., Rienks, I.P., Withnall, 
I.W. and Knutson, J. 1997. Charters Towers 
region. In: Bain, J.H.C. and Draper, J.J (eds). 
North Queensland Geology. AGSO Bulletin 
240 and Queensland Geology 9, 165-224.

Idnurm, M., 2000. Toward a high resolution Late 
Palaeoproterozoic-earliest Mesoproterozoic 
apparent polar wander path for northern Aus-
tralia: Australian Journal of Earth Sciences 
47, 405-430.

Johnson, J.P. and Cross, K.C., 1995. U-Pb geo-
chronological constraints on the genesis of the 
Olympic Dam Cu-U-Au-Ag deposit, South 
Australia. Economic Geology 90, 1046-1063.

Kreuzer, O.P., 2005. Intrusion-hosted minerali-
zation in the Charters Towers goldfield, north 
Queensland: new isotopic and fluid inclu-
sion constraints on the timing and origin of 
the auriferous veins. Economic Geology 100, 
1583-1604.

Li, Z.X., Bogdanova, S.V., Collins, A.S., David-
son, A., De Waele, B., Ernst, R.E., Fitzsimons, 
I.C.W., Fuck, R.A., Gladkochub, D.P., Jacobs, 
J., Karlstrom, K.E., Lu, S., Natapovm, L.M., 
Pease, V., Pisarevsky, S.A., Thrane, K., and 
Vernikovsky, V., 2008. Assembly, configurati-
on, and break-up history of Rodinia: A synthe-
sis. Precambrian Research, 160, 179–210.

Lyons, P. and Goleby, B., 2005. The 2003 Gawler 
craton seismic survey: notes from the seismic 
workshop held at Gawler craton state of play 
2004. Geoscience Australia Record 2005/19, 
81 p.

McCuaig, T.C., Behn, M., Stein, H., Hagemann, 
S.G., McNaughton, J.J., Cassidy, K.F., Cham-
pion, D. and Wyborn, L., 2001. The Bodding-

ton gold mine: a new style of Archean Au-Cu 
deposits. AGSO-Geoscience Australia Record 
2001/37, 453-455.

McCracken, S.R., Etminan, H., Connor, A.G., 
and Williams, V.A., 1996, Geology of the Ad-
miral Bay carbonate-hosted zinc-lead deposit, 
Canning Basin, Western Australia. Society of 
Economic Geologists Special Publication 4, 
330-349.

McKay, A.D. and Miezitis, Y., 2001. Australia’s 
uranium resources, geology and development 
of deposits. AGSO-Geoscience Australia Mi-
neral Resource Report 1. 200 p.

McQueen, K.G. and Perkins, C., 1995. The 
nature and origin of a granitoid-related gold 
deposit at Dargues’ Reef, Major’s Creek, 
New South Wales. Economic Geology 90, 
1646-1662.

Müller, S.G., Krapeź, Barley, M.E. and Fletcher, 
I.R., 2005. Giant iron-ore deposits of the 
Hamersley province related to the breakup of 
Paleoproterozoic Australia: New insights from 
in situ SHRIMP dating of baddeleyite from 
mafic intrusions. Geology 33, 577-580.

Mustard, R., 2001, Granite-hosted gold minerali-
zation at Timbarra, northern New South Wales, 
Australia. Mineralium Deposit 36, 542-562.

Myers, J.S., Shaw, R.D. and Tyler, I.M., 1996. 
Tectonic evolution of Proterozoic Australia. 
Tectonics 15, 1431-1446.

Partington, G.A., McNaughton, N.J. and Wil-
liams, I.S., 1995. A review of the geolo-
gy, mineralization and geochronology of the 
Greenbushes pegmatite, Western Australia. 
Economic Geology 90, 616-635.

Patterson, D.J., Ohmoto, H. and Solomon, M., 
1981. Geological setting and genesis of cas-
siterite-sulfide mineralization at Renison Bell, 
western Tasmania. Economic Geology 76, 
393-438.

Perkins, C. and Kennedy, A.K., 1998. Per-
mo-Carboniferous gold epoch of northeast 
Queensland. Australian Journal of Earth Sci-
ences 45, 185-200.

Perkins, C., Walshe, J.L. and Morrison, G., 1995. 
Metallogenic episodes of the Tasman Fold 
Belt system, Eastern Australia. Economic Ge-
ology 90, 1443-1466.

Perkins, C., Heinrich, C.A. and Wyborn, L.A.I., 
1999. 40Ar/39Ar geochronology of copper 
mineralization and regional alteration, Mount 
Isa, Australia. Economic Geology 94, 23-36.

Phillips, G.N., Hughes, M.J., Arne, D.C., Bier-
lein, F.P., Carey, S.P., Jackson, T. and Willman, 
C.E., 2003. Gold – historical wealth, future 
potential. In: Birch, W.D. (ed.) Geology of 
Victoria. Geological Society of Australia Spe-
cial Publication 23, 377-432.

Pirajno, F., and Bagas, L. 2008. A review of 
Australia’s Proterozoic mineral systems and 

genetic models. Precambrian Research 166, 
54-80.

Pirajno, F., Thorne, A. and Burlow, R., 2008. 
Two stratabound giant deposits in Western 
Australia: Magellan nonsulfide Pb and the 
polymetallic Abra. Proceedings of the Interna-
tional Geological Congress, Oslo.

Rae, P.S., 2001, Geology of the Surveyor-1 VMS 
deposit, north east Queensland. Unpublished 
M.Sc. thesis, James Cook University of North 
Queensland.

Ren, S.K., Walshe, J.L., Patterson, R., Both, R.A. 
and Andrew, A., 1995. Magmatic and hydro-
thermal history of the porphyry-style deposits 
of the Ardelthan tin field, New South Wales, 
Australia. Economic Geology 90, 1620-1645.

Robert, R., Poulsen, K.H., Cassidy, K.F. and 
Hodgson, C.J., 2005, Gold metallogeny of the 
Superior and Yilgarn Cratons. Economic Geo-
logy 100th Anniversary Volume, 1001-1034.

Scrimgeour, I.R., 2006. An overview of the 
North Australian Craton. Geoscience Australia 
Record 2006/16, 1-2.

Scrimgeour, I.R., Kinny, P.D., Close, D.F. and 
Edgoose, C.J., 2005. High-T granulites and 
polymetamorphism in the southern Arunta 
Region, central Australia: Evidence for a 1.64 
Ga accretional event. Precembrian Research 
42, 1-27.

Seat, Z., Beresford, S.W., Grguric, B.A., Waugh, 
R.S., Hronsky, J.M.A., Gee, M.A., Groves, 
D.I. and Mathison, C.I., 2007. Architecture 
and emplacement of the world-class Nebo-
Babel gabbronorite-hosted magmatic Ni-Cu-
PGE system, West Musgrave, Western Austra-
lia. Mineralium Deposita 42, 551-582.

Selley, D., Broughton, D., Scott, R., Hitzman, 
M., Bull, S., Large, R., McGolddrick, P., Cro-
aker M., Pollington, N. and Barra, F., 2005. 
A new look at the geology of the Zambian 
Copperbelt. Economic Geology 100th Anni-
versary Volume, 965-1000.

Seymour, D.B., Green, G.R. and Calver, C.R., 
2007. The geology and mineral deposits of 
Tasmania: a summary. Mineral Resources Tas-
mania Geological Survey Bulletin 72, 29 p.

Sheppard, S., Griffin, T.J., Tyler, I.M. and Page, 
R.W., 2001. High- and low-K granites and 
adakites at a Palaeoproterozoic plate boundary 
in northwestern Australia. Journal of the Geo-
logical Society of London 158, 547-560.

Solomon, M. and Groves, D.I., 2000. The geolo-
gy and origin of Australia’s mineral deposits, 
2nd Edition. Centre for Ore Deposit Research 
and Centre for Global Metallogeny Publica-
tion 32, 1002 p.

Sun, Y., Jiang, Z., Seccombe, P.K. and Feng, Y., 
2000. New dating and a review of previous 
data for the development, inversion and mi-
neralisation of the Cobar Basin. In: McQueen, 

N.H.S. and Marschick, R., 2005. Iron oxide 
copper-gold deposits: geology, space-time dis-
tribution and possible modes of origin. Eco-
nomic Geology 100th Anniversary Volume, 
371-406.

Wingate, M.T.D., Pirajno, F. and Morris P.A., 
2004. The Warakurna large igneous province: 
a new Mesoproterozoic large igneous pro-
vince in west-central Australia. Geology 32, 
105-108.

* marks a new entry

 2009

*February 14-21
HYDROTHERMAL ORE DEPOSITS, Univer-
sity of Ottawa, Ottawa, Canada. http://www.
earth.uottawa.ca/short_course.html

May 24-27
GEOLOGICAL ASSOCIATION OF CANADA 
AND THE MINERALOGICAL ASSOCIATION 
OF CANADA (Joint Meeting), (GAC-MAC). 
Toronto, Canada. http://www.halifax2005.ca/

*June 1-4
24th INTERNATIONAL APPLIED GEOCHEM-
ISTRY SYMPOSIUM 2009, University of New 
Brunswick, Fredericton, NB  CANADA - Con-
tact: http://www.unb.ca/conferences/IAGS2009/

*June 21-26
GOLDSCHMIDT™2009 - “Challenges to Our 
Volatile Planet” - Davos, Switzerland. Several 
sessions on ore deposits. Contact: http://www.
goldschmidt2009.org/

*July 27-29
Iron Ore 2009,  Perth, WA - Contact: Katy Wynn;  
Telephone: +61 3 9658 6125; Facsimile: +61 3 
9662 3662

August 17-20
10TH BIENNIAL SGA MEETING. Townsville, 
Australia. http://www.e-sga.org/, www.ees.jcu.
edu.au/SGA2009

August 24-26
7TH INTERNATIONAL MINING GEOLOGY 
CONFERENCE 2009. Queenstown, New Zea-
land. The AusIMM Events Department, Phone 
+61 3 9662 3166, Fax +61 3 9662 3662, E-mail 
concerence@ausimm.com.au,  www.ausimm.
com

August 30 – September 4
18TH INTERNATIONAL MASS SPECTROM-
ETRY CONFERENCE. Bremen, Germany. ht-
tp://www.imsc-bremen-2009.de/

September 3-7
AN INTERNATIONAL CONFERENCE ON 
THE CAMBRIAN EXPLOSION. Banff, Al-
berta, Canada. http://www.geology.utoronto.ca/
facultycaron/Walcott2009.htm 

*September 5-9
MANGANESE IN THE TWENTY-FIRST 
CENTURY Short Course, SGA co-sponsored, 
Hotel OÁZIS, Ajka or Veszprém, Hungary - 
Contact: Márta Polgári Institute for Geochemi-
cal Research, Hungarian Academy of Sciences, 
rodokrozit@gmail.com, +3613193137; mobile: 
+36209284650

October 5-9
INTERNATIONAL SYMPOSIUM ON THE 
GEOLOGY OF THE BLACK SEA REGION II. 
Ankara, Turkey. E-mail uiab@mta.gov.tr, Phone-
Fax +90-312-287 91 93 ,   http://www.mta.gov.
tr/

October 18-21
GEOLOGICAL SOCIETY OF AMERICA, 121 
ANNUAL MEETING, Portland, Oregon, USA - 
Contact address: GSA Meetings Dept., P.O. Box 
9140, Boulder, CO 80301-9140, USA; phone:  
+1 303 447 2020; fax: +1 303 447 1133; e-mail:  
meetings@geosociety.org; website:  http://www.
geosociety.org/meetings/index.htm

October 25-30
SOCIETY OF EXPLORATION GEOPHYSI-
CISTS (SEG) INTERNATIONAL EXPOSI-
TION & 79TH ANNUAL MEETING, Houston, 
Texas, USA - Contact address: e-mail: meet-
ings@seg.org

 2010

*February 4-7
6th INTERNATIONAL DYKE CONFERENCE 
(IDC) - Varanasi, India. Contact: Prof. Rajesh K. 
Srivastava; E-mail idcindia2010@yahoo.co.in,   
http://www.igpetbhu.com/idc6/index.htm

GEOLOGICAL ASSOCIATION OF CANADA 
AND THE MINERALOGICAL ASSOCIATION 
OF CANADA (Joint Meeting), (GAC-MAC): 
GeoCanada 2010, Calgary, Canada - Contact ad-
dress: website: http://www.halifax2005.ca/

*June 21-24
11th INTERNATIONAL PLATINUM SYMPO-
SIUM, Sudbury (Canada), Website: http://11ips.
laurentian.ca. Contact: Prof. Dr. Michael Lesher, 
11ips@laurentian.ca

August 22-27
20th GENERAL MEETING OF THE INTER-
NATIONAL MINERALOGICAL ASSOCIA-
TION. Budapest, Hungary. http://www.univie.
ac.at/Mineralogie/IMA_2010/

October 31-November 3
GEOLOGICAL SOCIETY OF AMERICA: 122 
ANNUAL MEETING, Denver, Colorado, USA 
- Contact address: GSA Meetings Department, 
P.O. Box 9140, Boulder, CO 80301-9140, USA; 
phone: +1 303 447 2020; fax: +1 303 447 0648; 
e-mail: meetings@geosociety.org; website: ht-
tp://www.geosociety.org/meetings/index.htm

 2011

October 9-12
GEOLOGICAL SOCIETY OF AMERICA: 
123rd Annual Meeting. Minneapolis, Minne-
sota, USA. GSA Meetings Department, P.O. Box 
9140, Boulder, CO 80301-9140, USA. Phone +1 
303 447 2020, Fax: +1 303 447 0648, E-mail 
meetings@geosociety.org, http://www.geosoci-
ety.org/meetings/index.htm

>>> FORTHCOMING EVENTS <<<
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The course is the most prestigious and 
important in the field of Economic Geo-
logy that is offered in Latin America. The 
continued success of the course is based on 
the increasing number of geologists, from 
both academia and industry, interested in 
learning and discussing different aspects of 
ore formation from leading researchers in 
the field. This course could not be possible 
without these researchers, who provide their 
time and knowledge, and the support of Un-
esco, SGA, SEG and mining companies. 

The next edition of the course will be held 
in Belo Horizonte, Minas Gerais, Brazil 
and will be organized by Francisco Javier 
Rios (CDTN) and Carlos A. Rosiére (IGC-
UFMG), and Fernando Tornos as Internati-
onal Coordinator. Further information can 
be found at <http://www.unige.ch/sciences/
terre/mineral/seminars/latinometal.html>

Salar de Uyuni world’s largest salt flat with 
more than 10,500 km2 and last but not least 
the world’s largest silver deposit, Cerro 
Rico de Potosi. Potosi, located at 4090 m 
above sea level is probably the highest city 
on Earth and was declared by Unesco as a 
World Heritage Site in 1987. 

We received over 150 applications but 
the theory course was limited to 75 parti-
cipants and the field trip to 35. Of the 75 
participants 21 were granted scholarships. 
Course participants were from Argentina, 
Peru, Colombia, Mexico, Brasil, Costa Ri-
ca and Bolivia. About 80% of participants 
were from mining companies, which re-
flects the high interest of young geologists 
working in the mining industry in updating 
their knowledge of mineral deposits. On 
the other hand, the lower participation of 
geologists working in academia reflects the 
current status of the field, with fewer young 
geologists pursuing graduate studies or a 
career in academia.

Report on the XXVII edition of the UNESCO-
SEG-SGA Latin American Metallogeny Course
La Paz, Bolivia, August 18–29, 2008

Fernando Barra, International coordinator of the 2008 edition

Department of Geosciences, The University of Arizona, Tucson, AZ, USA

The UNESCO-SEG-SGA Latin America 
Metallogeny Course was held in La Paz, 
Bolivia from 18-29 August, 2008. This year 
the course was hosted by the Universidad 
Privada Boliviana and organized by Os-
valdo Arce (EMUSA) and Fernando Barra 
(University of Arizona, USA) as Internatio-
nal Coordinator. The purpose of these Latin 
America courses is to provide an opportuni-
ty for young geologists working on acade-
mia or in the mining industry to update their 
skills and knowledge on mineral deposits 
with leading researchers in the field.

The 2008 course comprised two parts: 
a series of lectures which provided parti-
cipants with a review on the geochemistry 
of hydrothermal processes (Mark Reed, 
University of Oregon), an update on the 
use of fluid inclusions (Larryn Diamond, 
University of Bern) and new applications 
of radiogenic isotopes and geochronology 
in the study of mineral deposits (Fernando 
Barra, University of Arizona). Following 
lectures focused on the geology and genesis 
of Sn/W and diamond deposits (Bernd Leh-
mann, Technical University of Clausthal), 
skarns and IOCG (Fernando Tornos, Insti-
tuto Geologico Minero de España), epither-
mal (Antonio Arribas, Newmont Mining 
Corp.) and orogenic gold deposits (Larryn 
Diamond). A full day of lectures was de-
voted to mineral deposits in Bolivia and 
entirely presented by local instructors (Mi-
chael Biste, consultant; James McNamee 
consultant; Oscar Ballivián, Universidad 
Mayor de San Andrés; Ramiro Mattos, 
Universidad Mayor de San Andrés; Eddy 
Escalante, consultant; and Osvaldo Arce, 
Empresa Minera Unificada S.A.). The the-
ory part was followed by a week-long field 
trip to some of the most important ore de-
posits of Bolivia. Sites visited included the 
Kellhuani tin district in the Cordillera Real, 
the “red bed” sediment-hosted stratabound 
Coro Coro deposit, the Kori Chaca gold 
deposit, the pollymetalic Bolivar mine, the 
epithermal deposit of San Cristobal, the 

International instructors of the 2008 edition of the course with typical Bolivian hats. From left to 
right: Larryn Diamond, Fernando Barra, Fernando Tornos, Bernd Lehmann, Mark Reed, Antonio 
Arribas.

Course participants pose for a group photo at the Universidad Privada Boliviana.

A group of participants to the field trip prepare to enter the Bolivar mine.
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Hydrothermal Processes
F. Pirajno, Geological Survey of Western Australia, Perth, Australia

Hydrothermal processes on Earth have played an important role in the evolution of our 
planet. These processes link the lithosphere, hydrosphere and biosphere in continuously 
evolving dynamic systems.
Terrestrial hydrothermal processes have been active since water condensed to form the 
hydrosphere, most probably from about 4.4 Ga. The circulation of hot aqueous solutions, or 
hydrothermal systems, at and below the Earth’s surface, is driven by magmatic heat. 
Hydrothermal systems form beneath the oceans (e. g. spreading centres, oceanic plateaux), 
in lakes, intracontinental rifts, continental margins and magmatic arcs. Hydrothermal fl uids 
can be juvenile-magmatic or derived from seawater, metamorphic, meteoric, connate waters 
or a mix of two or more of these.
The interaction of hydrothermal fl uids with wallrocks and/or the hydrosphere and changes 
in their composition through time and space, contribute to the formation of a wide range of 
mineral deposit types and associated wallrock alteration.

7 Primitive life in terrestrial hydrothermal systems 7 Analogues of terrestrial hydro-
thermal systems on other planets 7 Role of meteorite impacts on inception of hydro-
thermal systems and life 7 Up-to-date information on hydrothermal systems and 
processes 7 Search for life on extraterrestrial planetary bodies

Please visit springer.com for the latest information about this book

2008. Approx. 700 p. 300 illus. Hardcover
ISBN 978-1-4020-8612-0 7 approx. $259.00
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Stable Isotope Geochemistry
J. Hoefs, University of Göttingen, Germany

Stable Isotope Geochemistry is an introduction to the use of stable isotopes in the 
geosciences. It is subdivided into three parts: theoretical and experimental principles; 
fractionation processes of light and heavy elements; the natural variations of geologically 
important reservoirs. Since the application of stable isotopes to earth sciences has grown in 
the last few years, a new edition appears necessary. Recent progress in analysing the rare 
isotopes of certain elements for instance allow the distinction between mass-dependent 
and mass-independent fractionations. Special emphasis has been given to the growing fi eld 
of “heavy” elements. Many new references have been added, which will enable quick access 
to recent literature. For students and scientists alike the book will be a primary source of 
information with regard to how and where stable isotopes can be used to solve geological 
problems.

2009. XII, 285 p. 86 illus.  Hardcover
ISBN 978-3-540-70703-5 7 € 69,95 | £55.99
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SGA 
Society for Geology Applied to Mineral Deposits (www.e-sga.org) 
 

MEMBERSHIP APPLICATION FORM 
 

I would like to become a member of the Society for Geology Applied to Mineral Deposits and to 
receive my personal copy of Mineralium Deposita. Membership fees will be due after acceptance of the 
membership application by the SGA Council.  
 

Name / Corporation  

First name  

Title  

Mailing address  

  

  

Phone  

Fax  

e-mail  

Academic degrees  
 

Check only one of the two boxes below 

  I want to receive Mineralium Deposita and membership privileges for the current calendar year including back issues 

  I want to receive Mineralium Deposita and membership privileges for the next calendar year 

Select your Membership Dues 

  75.00 EUR Regular Member (Print+Internet Mineralium Deposita and SGA News) 

  60.00 EUR Regular Member (Internet only Mineralium Deposita and SGA News) 

  10.00 EUR Student Member  (Internet only Mineralium Deposita and SGA News, max. 4 years, up to Ph.D.- certificate required) 

  60.00 EUR Senior Member (Print+Internet Mineralium Deposita and SGA News, after retirement - certificate required) 

  300.00 EUR Corporate Member (includes 3 copies of Mineralium Deposita) (for industry only, no academic) 

 

If my application is approved by the SGA Council, I authorize the "Society for Geology Applied to Mineral 

Deposits" to charge the above amount (please tick) to my credit card: 

           VISA           MASTERCARD/EUROCARD           AMERICAN EXPRESS 

Card No: ______________________________________  Expiry date (MM/YY): __________________ 
 
Signature . _____________________________________  Place and date ________________________ 

(if you do not intend to pay by credit card, an invoice will be issued after acceptance of your application) 

 
 
Sponsor (SGA member): 
                      Name                      Place                       Date                      Signature   

 

1. _________________________________________________________________________________ 
 
Send the Membership Application Form to: 
Dr. Jan Pasava       
SGA Executive Secretary     Phone: ++(420)-2-51085506 
Czech Geological Survey     Fax: ++(420)-2-51818748                              
Klárov 131/3      E-mail: secretary@e-sga.org 
CZ-118 21 Praha 1      
CZECH REPUBLIC      
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