
Geophysical Research Abstracts
Vol. 19, EGU2017-16024, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Evidence for enhanced ENSO variability during glacial periods
Zoe Thomas (1), Chris Turney (1), Peter Kershaw (2), Richard Jones (3), Ian Croudace (4), Patrick Moss (5), Tim
Herbert (6), Mark Grosvenor (3), Raphael Wust (7), Jonathan Brown (2), Joanne Muller (8), Malin Kylander (9),
Susan Rule (11), Sophie Lewis (11), and Sarah Coulter (12)
(1) Climate Change Research Centre and School of Biological, Earth & Environmental Sciences, University of New South
Wales, Sydney, NSW 2052, Australia 2School of Earth, Atmosphere and Environment, Monash University, Melbourne, Vic
3800, Australia, (2) School of Earth, Atmosphere and Environment, Monash University, Melbourne, Vic 3800, Australia, (3)
College of Life and Environmental Science, University of Exeter, Exeter, EX4 4RJ, UK, (4) Ocean and Earth Science,
University of Southampton, National Oceanography Centre, Southampton, SO14 3ZH, UK, (5) School of Earth and
Environmental Sciences, The University of Queensland, Brisbane, Qld 4072, Australia, (6) Department of Earth,
Environmental and Planetary Sciences, Brown University, Providence, RI, 02912, USA, (7) College of Science and
Engineering, James Cook University, Townsville, Qld 4811, Australia, (8) Department of Marine and Ecological Sciences,
Florida Gulf Coast University, Fort Myers, FL, 33965, USA, (9) Department of Geological Sciences and the Bolin Centre for
Climate Research, Stockholm University, 10691 Stockholm, Sweden, (10) School of Culture, History and Language, ANU,
Canberra, ACT 0200, Australia, (11) Research School of Earth Sciences and ARC Centre of Excellence for Climate System
Science, The Australian National University, Canberra, ACT 0200, Australia, (12) School of Geography, Archaeology and
Palaeoecology, Queen’s University, Belfast BT7 1NN, UK

The El Niño-Southern Oscillation (ENSO) is a driver of global atmosphere-ocean dynamics, but projections of
frequency and magnitude in different climate states remain uncertain. Palaeoclimate records offer the potential to
improve our understanding of ENSO behaviour but most are fragmentary, suffer low resolution, and/or typically
do not cover periods warmer than present day. Here we report a continuous, inter-annually resolved record of
hydroclimate spanning 220-80 ka from Lynch’s Crater in tropical northeast Australia, a region highly sensitive to
ENSO. We find subdued ENSO variability during globally warmer periods (including super-interglacial Stage 5e)
but enhanced during the glacial state. Precise correlation to an offshore record suggests that during glacials, weaker
Walker Cell circulation (and associated trade winds) led to a shallowing of the equatorial Pacific thermocline,
enhancing El Niño-like conditions. Our results imply an ENSO dependence on mean climate, with limited ENSO
variance during interglacials globally warmer than present.


