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I N T R O D U C T I O N

The early to mid Archaean Pilbara Craton is one of the best exposed and
least dismembered granite/greenstone terrane in the world, and is an excellent study
area of early earth evolution. The Pilbara Craton records successive greenstone
sequences (>3515 Ma to 2950 Ma) deposited on a gneissic (tonalite-trondhjemite-
granite) crust (<3650 Ma) in a series of synclinal troughs that envelope large (> 100
km diameter) composite ovoid granitoid complexes (3650 Ma to 2850 Ma).

The mineral potential of the Pilbara Craton has been generally down played by
industry and the area has thus not received the intense exploration industry focus
seen in the Yilgarn Craton (especially the Neo-Archaean Eastern Goldfields) to the
south. The Pilbara Craton differs fundamentally from many other granite/greenstone
terranes in terms of its tectonic evolution and metallogenesis. The metallogenetic
characteristics of the Pilbara Craton are:

1.......... The presence of some of the oldest mineralising systems (VAMS, epithermal
gold, PGEs in layered mafic-ultramafic intrusions etc) in the world

2.......... The presence of multiple mineralising events over a period of 800 Ma (e.g.
four VAMS events and five orogenic gold events) 

3.......... The presence of Phanerozoic-like characteristics for some deposit types
(e.g. the presence of significant Pb and barite in VAMS deposits and the
association of some of these deposits with calc-alkaline volcanic rocks).

4.......... An abundance of mineral deposit types such as Sn-Ta pegmatites, porphyry
Mo-Cu deposits and possibly adularia-sericite epithermal Au deposits that
are better known in Proterozoic or younger rocks.

5.......... Differing regional controls on mineralisation, even along strike in
apparently the same system.

6.......... A general lack of craton-wide shear zones in the Pilbara Craton (cf. Eastern
Goldfields and Superior Provinces).

7.......... A crustal architecture significantly different to that found in Neo-Archaean
Provinces (e.g. the greenstone belts and granitoids that they envelope
extend to greater depths (>10 km) in the Pilbara Craton).

The Australian Geological Survey Organisation (AGSO) and Geological Survey of
Western Australia (GSWA) have been compiling data in the Pilbara Craton as part of
a joint National Geoscience Mapping Accord Project (1995-2000). This atlas has
been produced at 1:1 500 000 scale from coverages derived from the North Pilbara
project GIS. These are only a selection of the datasets compiled by AGSO and
GSWA that best display the geological richness of the Pilbara Craton.

The frame for most of the datasets (except airborne gamma-ray spectrometric data)
lies between 20°00’S to 22(30’S and 116°00’E to 121°00’E. All datasets are projected
in Lamberts Conformal Conic projection with a central meridian 118°30’E, 1st
standard parallel 20°12’30’’S, and 2nd standard parallel 22°02’30’’S for comparative
purposes. The Australian Surveying and Land Information Group (AUSLIG) 
1:100 000 map sheet frames and coastline are presented on each map.

D ATA  AVA I L A B I L I T Y

General information
Information on datasets, publications, and the work programme are

available from the project internet websites www.agso.gov.au/minerals/pilbara and
www.dme.wa.gov.au. AGSO text publications and maps are generally available
from the AGSO Sales Centre (E-mail: sales@agso.gov.au; Telephone: 02 62499519;
Facsimile 02 2499982), and digital information from the originating section. A
teaching GIS package of geological and geophysical data for the Pilbara area
20°52’S to 21°52’S and 119°34’E to 120°24’E is available from AGSO (see website).

Geological mapping
Outcrop mapping has been published in a series of 1:250 000 geological maps by
the GSWA and BMR/AGSO from 1964 to 1989. This information was summarised at
1:1 000 000 scale by Hickman (1983). Recent GSWA mapping in the North Pilbara

iv
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Craton has resulted in the publication of several 1:100 000 scale geological maps,
viz Braeside (1998), Cooragoora (1999), Dampier (1997), Isabella (1998), Mount
Wohler (1998), Muccan (1998), North Shaw (1999), Pearana (1998), Sherlock (1997),
Warrawagine (1998), and Yule (1999). Other 1:100 000 scale geological map sheets
are in press or preparation.

The basement solid geology map has been prepared by AGSO. This map is based
mainly on the available outcrop geology maps, and the short-wavelength magnetic
anomalies. Where the basement is obscured by deep cover, the map is based on
the longer wavelength magnetic anomalies and the residual gravity anomalies.
Aspects of the interpretation of geophysical data in terms of geology are discussed
by Wellman (1999).

Airborne geophysical data
Airborne geophysical surveys over the Pilbara Craton were flown during

two main periods. Most of the area was flown by AGSO between 1985 and 1992
using 17 litres of detectors, about 1500 m flight-line spacing, and 150 m flying
height (surveys P225-P562 of Figure 1). These surveys map the total intensity of the
earth’s magnetic field, and the distribution of K, Th, and U at the earth’s surface
using gamma-ray spectrometry. In the period 1995-96 most of the area of
outcropping Early-Mid Archaean rocks was flown by AGSO, GSWA, and mineral
companies, with more modern equipment, at 400 m flight-line spacing, and 80 m
above ground level, and 33 litre detector volume (surveys P636-P656 of Figure 1).
These surveys map the total intensity of the earth’s magnetic field, and the
distribution of K, Th, and U at the earth’s surface using gamma-ray spectrometry,
and the elevation of the land surface. 

The airborne geophysical survey data are available in digital and hardcopy line
maps format. The availability of 1:250 000 scale geophysical images of the Pilbara
Craton can be found at www.agso.gov.au/minerals/pilbara. Pixel image maps of the
whole area at 1:500 000 scale are available from AGSO (Mackey and Richardson,
1997; Milligan et al., 1999).

v
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Gravity data
Gravity surveys of the Pilbara Craton have been compiled and integrated by

the Gravity Section of AGSO. The gravity field is essentially defined by the
following three surveys: AGSO survey 6824 which covered the marine area by a
series of east-west ship-borne traverses at about 16 km line spacing, AGSO survey
6914 which covered the land area on a grid at 11 km line spacing, and survey 9063
of the southern part of the area by Hamersley Iron (CRA now RTZ) on a 5 km line-
spaced grid. Using these surveys the southern part of the land area has a well
defined gravity field, the northern part of the land area is adequately defined, the
near-shore 30 km of the marine area is undefined by surveys, and the remainder of
the marine area is relatively poorly defined because of poor ship-navigation. Gravity
data can be obtained in either a principal facts form, or as a grid from the AGSO
Sales Centre.

Figure 1 - Index to airborne geophysical surveys of the Pilbara craton
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Landsat TM-5 thematic mapper data

The observed Landsat TM-5 thematic mapper data can be obtained from the
Australian Centre for Remote Sensing (ACRES), GPO Box 28, Belconnen ACT 2616,
Telephone: 02 6201 4107, Website: www.auslig.gov.au. The method of producing
the directed principal component three-band data set is described by Glikson
(1998), and the resultant grid can be obtained from AGSO. Images are available for
the individual 1:100 000 sheet areas at 1:100 000 scale (Glikson, 1997), and the
whole area at 1:500 000 scale (Macias, 1998).

Altitude data
The altitude data are from two sources. Altitudes are available over the

whole atlas area from an Australia-wide 9-second grid based on spot heights,
contours, stream segments, and the coastline (Carroll, 1996). This digital elevation
model (DEM) can be purchased from AUSLIG and AGSO. Higher resolution altitude
data are available where the area of the later geophysical surveys (P636-P656)
altitudes have been calculated from the aircraft radar altimeter and GPS data. The
results from the P636 survey were of poorer quality than the 9-second grid, so this
data set was not used. The results from the P648, P649, and P656 surveys were
used to replace the 9-second grid. The results from the P651 survey were combined
with the 9-second data, and the combined data used. 

Point data
AGSO has a comprehensive collection of geoscientific information in the

following National Oracle-based relational databases: OZROX (field observations
including magnetic susceptibility, structural readings); OZCHEM (whole-rock
geochemistry); OZCHRON (geochronology); and OZMIN (mineral deposits). 

1:500 000 scale maps
The image and map plates are also available from AGSO as print-on-

demand maps. Contact AGSO Sales Centre for further information.
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