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Thematic issue: Australian impact structures 

Preface 

Studies of structures produced by impacts of asteroids and com•
ets, and of the thermal, atmospheric, hydrospheric, and biologi•
cal effects of mega-impacts, have led to an increased 
understanding of the repercussions of these events on terrestrial 
evolution. Since the recognition of small recent craters and their 
associated meteoritic materials early in the century (e.g., Bar•
ringer crater, Arizona, and the Henbury craters, Northern Terri•
tory), the identification of impact sites has been advanced by 
the use of shatter cones as diagnostic criteria (e.g., for the Vre•
defort, Sudbury, and Gosses Bluff structures), as pioneered by 
Robert Dietz. The introductory article in this issue is possibly 
the last paper Robert Dietz wrote before he passed away in May 
1995. Since the early 1980s, the scope of impact studies has 
expanded with the discovery of distant ejecta deposits and with 
the characterisation of the atmospheric, hydrospheric, and bio•
logical consequences of large impacts. The outstanding exam•
ple is the coeval Chicxulub impact structure in the Yucatan 
Peninsula, Mexico, the associated global Cretaceous-Terti•
ary-boundary ejecta layer marked by iridium anomalies, and the 
related mass extinction. 

This thematic issue has grown from a plan to publish the princi•
pal results, including detailed maps, of the joint AGSO (for•
merly BMR)IUnited States Geological Survey study of the 
Gosses Bluff impact structure, in central Australia. Some of the 
results of this study have been documented in technical reports 
and short articles, but the bulk of them have until now remained 
unpublished. 

The Australian continent is uniquely placed with regard to the 
study of ancient impact scars, an observation that reflects two 
factors: firstly, the preservation of vast tracts of little-deformed 
Precambrian strata; and, secondly, the arid conditions and low 
relief, which enhance the preservation of both ancient and 
recent impact signatures, often shown on satellite images and 
aerial photographs. Recognising these factors, Eugene and Car•
olyn Shoemaker have, since the mid-1980s, undertaken numer•
ous trips to remote parts of this land in an indefatigable search 
for evidence of impacts. AGSO is honoured that these distin•
guished scientists accepted our invitation to publish some of 
their results in the AGSO Journal. 

One of the most exciting discoveries was that of the Acraman 
impact structure, South Australia, found by George Williams. 
Acraman is a prime example of an impact structure correlated 
with coeval regional ejecta, found in the Bunyeroo Formation 

This number of the AGSO Journal is fortunate to have a review 
by Richard Grieve & Mark Pilkington on the criteria for recog•
nising extraterrestrial impact structures. The economic signifi•
cance of impact structures has been recently highlighted by 
Grieve & Masaitis (1994: International Geology Review, 36, 
105-151). Petroleum reservoirs include those at the Ames Hole 
and Red Wing Creek (USA) and Viewfield (Canada) structures, 
for example. The Tookoonooka and Talundilly structures in the 
Eromanga Basin (Queensland) might have influenced the 
migration of oil and gas. Grieve & Pilkington point out that 
about 25 per cent of the known terrestrial impact craters are 
associated with economic resources, including metalliferous 
mineral deposits such as the Ni-Cu ores at Sudbury, Ontario. 
Preservation of the Witwatersrand gold deposits is attributed to 
their structural location in the ring structural depression of the 
Vredefort impact structure. The current exploitation of petro•
leum and minerals associated with impact structures in North 
America is estimated to be valued at $5 billion per year. 

The catastrophic consequences of major impacts on the terres•
trial atmosphere, hydrosphere, and biosphere, as well as their 
structural effects, have been increasingly evident from studies 
over the last 10 years or so. The last two papers in this issue are 
concerned with the Cretaceous-Tertiary-boundary extinction, 
and the potential tectonic and magmatic effects of major aster•
oid and comet impacts. 

This preface has benefited from the comments of E.M. Shoe•
maker. I am personally indebted to the late R.S. Dietz for his 
encouragement, and to E.M. and e.S. Shoemaker for their con•
tribution to and support of this issue. My sincere thanks to 
R.A.F. Grieve, M. Pilkington, AW.R. Bevan, and F.L. Suther•
land for providing invited review papers. I am grateful to 
C.E. Barton, chairman of the Editorial Board of the AGSO Jour•
nal, for inviting me to edit this issue; to J.e. Dooley and 
AN. Yeates for processing the original Gosses Bluff mono•
graph; to G.E. Williams for generous help with reviews; and to 
DJ. Milton for coming to Australia to help with the preparation 
of the Gosses Bluff material. I thank G.M. Bladon for meticu•
lous editorial processing; K.A. Barrett for cartographic work; 
and LM. Hodgson and K.H. Wolf for editorial advice. Grateful 
acknowledgments are due to A.W.R. Bevan, D.M. Boyd, 
J. Claoue-Long, R.A.F. Grieve, AR. Hildebrand, D.M. 
Hoatson, J. Leven, J.F. Lindsay, M. Pilkington, J.W. Sheraton, 
AJ. Stewart, S.R. Taylor, A.M. Therriault, M.W. Wallace, J. 
Webb, A.T. Wells, and G.E.Williams for reviewing papers 
included in this issue. My sincere thanks to R. Shaw for help 
with providing material for the cover of this issue. 
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