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The Earth Environment area made several advances in 2004 to improve our 
understanding of the post-glacial history of tropical Australasia.  Two synthesis 
papers were published (Gagan et al., 2004a,b) describing the post-glacial evolution 
of the Indo-Pacific Warm Pool, the Hadley-Walker circulations, and the El Niño-
Southern Oscillation. Gagan et al. (2004a) was published in a special volume of 
Quaternary International summarising outcomes of the IGBP-PAGES Austral-Asian 
Pole-Equator-Pole (PEPII) Synthesis meeting, held at the National University of 
Singapore in November 2001.  Gagan et al. (2004b) is an outgrowth of the meeting, 
The Hadley Circulation: Present, Past and Future, held at the University of Hawaii in 
November 2002.  Together, the papers in these volumes provide excellent overviews 
of the state of knowledge about past changes in key components of Earth’s climate 
system. 
 
Three publications involving the Earth Environment area provided new contributions 
to our understanding of past ocean-atmosphere dynamics in Australasia.  Bostock et 
al. (2004) analysed carbon isotope ratios (13C/12C) in AMS 14C-dated planktonic and 
benthic foraminifera from a deep-sea sediment core in the northern Tasman Sea to 
reveal rapid changes in surface and intermediate water circulation over the last 30 
kyr. The new record indicates that ventilation of Antarctic Intermediate Water during 
the last deglaciation played a role in propagating climatic changes from polar regions 
to the tropics, and contributed to the post-glacial rise in atmospheric CO2. 
 
Correge et al. (2004) reported in Nature the first high-resolution record of skeletal 
Sr/Ca and 18O/16O for a unique fossil Diploastrea heliopora coral preserved on the 
raised reef terraces of Espiritu Santo, Vanuatu.  Uranium-series age determinations 
show that the specimen lived for at least 700 years during the Younger Dryas 
interval (~12 ka) established from polar ice cores.  Using microanalytical techniques 
developed at RSES, the team showed that the extent of tropical waters in the SW 
Pacific was compressed towards the equator during the Younger Dryas, and that 
rainfall associated with the South Pacific Convergence Zone was reduced. 
 
Also in 2004, analysis of 18O/16O in Holocene Porites corals from northern Papua 
New Guinea by McGregor and Gagan (2004) demonstrated a 15% reduction in the 
amplitude El Niño events during the period 7.6-5.4 ka.  In contrast, large and 
protracted events were identified for 2.5-1.7 ka.  Together, the results indicate a 
non-linear atmospheric response to Holocene changes in El Niño SST anomalies. 
 
Three more publications generated by the Earth Environment area in 2004 provided 
insight into recent ocean-atmosphere dynamics in the tropics and the ability of 
corals to record palaeoenvironmental signals.  Grumet et al. (2004) completed an 
ambitious high-resolution study of “bomb spike” radiocarbon (14C from nuclear 
weapons testing in the 1950s & 1960s) in modern corals from southwest Sumatra 
and Kenya in the equatorial Indian Ocean.  The work was supported by an RSES 



 

Mervyn and Katalin Paterson Fellowship to PhD student Nerilie Abram, and utilised 
the accelerator mass spectrometer facilities at the University of Arizona and 
Lawrence Livermore National Laboratory to make several hundred, high-precision 
AMS C-14 determinations. 
 
Müller et al. (2004) analysed skeletal 13C/12C, calcification rate, and early marine 
diagenesis in a long-lived (1830-1994 AD) Porites coral from Ningaloo Reef, Western 
Australia, to investigate the ability of corals to record future decreases in the 
carbonate saturation state of surface seawater associated with the projected build-
up of atmospheric CO2.  Caution is advised for cases where early marine inorganic 
aragonite has been added to the base of coral colonies.  The net effect is to produce 
changes in bulk skeletal chemistry and calcification which mimic the 20th century 
decreases in 13C/12C (expected from the oceanic Suess effect) and calcification 
expected from the decrease in carbonate saturation state. 
 
Ayliffe et al. (2004) reported on a 20-year history (1977-1996) of SST, river 
discharge, and wind-induced mixing of the upper water column, based on high-
resolution analysis of Sr/Ca, 18O/16O, 13C/12C, and UV fluorescence in a modern 
Porites coral growing offshore from the Sepik and Ramu Rivers in equatorial 
northern Papua New Guinea.  The paper was published in a special issue of 
Continental Shelf Research summarising outcomes of Project TROPICS (Tropical 
River-Ocean Processes in Coastal Settings). 
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