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Southern Hemisphere Climate Change: Re-coring Lynch’s Crater
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The Atherton Tablelands in tropical 
NE-Queensland, Australia, con-
tains several good locations that 
record paleoclimate changes for 
the southern hemisphere. Lynch’s 
Crater (S17º 21’, E145º 41’) contains 
the longest peat and lake sediment 
record, spanning the last ~200,000 
years (Kershaw, 1978; Kershaw, 
1986). Previous studies were based 
on a 60-m-long core recovered 
with a hollow auger drill system. 
Unfortunately, storage and earlier 
investigations have left only a few 
crumbs of the original material.

In the mid 1990s, Peter Kershaw 
(Monash University, Melbourne) 
and Chris Turney (Queens Univer-
sity, Belfast) decided to investigate 
anthropogenic influence and to track 
volcanic activity, based on material 
recovered with a Livingston-corer 
(16 m deep). The work revealed 
the potential of the site as a record 
for human arrival in NE-Australia 
(Turney et al., 2001) and showed its 
sensitivity to ENSO strength (Turney 
et al., 2004).

I arrived at James Cook Uni-
versity in Townsville in 2002 and 
saw the opportunity to move my 
research focus from tropical peat-
lands to peatland and lake deposits 
from the southern hemisphere. In-
spired by the earlier work of Peter 
Kershaw and the latest findings by 
Chris Turney, we decided to apply 
for project support to re-core and 
investigate a complete lake record 
from Lynch’s Crater, so as to extend 
the initial record. While the applica-
tions to the Australian Research 
Council were pending in 2003, the 
National Geographic funded drilling 
with Damien Kelleher and his 4 WD 
truck-mounted drill-rig from the Re-
search School of Earth Sciences at 
the Australian National University 
(ANU). We used a hollow auger sys-
tem that could recover 62-mm-thick 
core material with both wire-line or 
rod techniques. Unfortunately, bad 
weather and the sediment proper-
ties only enabled us to recover 20 
m with a poorly preserved stratig-
raphy.

Additional funding from a James 
Cook University Program Grant 
was used to return to Lynch’s Cra-
ter in October 2004 but frustratingly 
the first hole at a different site pro-
duced similar results, despite using 
a modified drill (a sediment lock-out 
mechanism using a diaphragm at 
the end of the head auger and a 
core catcher). During a relocation 
of the drill rig closer to the site 
where the drilling was completed 
in the 1970s, new ideas about the 
sediment properties surfaced. We 
realized that the sediment in the 
subsurface was not under hydro-
static or hydrologic pressure as 
previously assumed when sedi-
ment shot up the augers but that 
the auger head was disturbing the 
sediment in such a way that it drew 
the water towards the head and liq-
uefied the sediments. We adjusted 
the system so that the core barrel 
was at least an auger length in 
advance of the rotating lead auger 
in order to avoid liquefaction and 
pressure build-up around the head. 
Once these changes were made, we 
recovered a complete sequence of 
peat (top 15 m) and laminated lake 
sediments (including graded beds) 
to a depth of 64 m.

Multi-proxy analyses such as 
tephrachronology, palynology, 
geochemistry, mineralogy, etc., will 
be carried out by a diverse group 
of researchers and funding from 
the following grants: ARC Discovery 
(Wust, Kershaw, Anderson), ARC 
QEII (Turney), National Geographic 
(Turney, Kershaw), JCU PG (Wust, 

Heimann, Smithers, Ridd), AINSE 
(Muller).
The following institutions and sci-
entists were engaged in the drilling 
of Lynch’s Crater in 2004:

• Australian National University, 
Canberra: Damien Kelleher

• Monash University, Melbourne: 
Peter Kershaw, Susan Rule, 
Jono Brown

• University of Wollongong: Chris 
Turney

• Queens University, Belfast:  
Sarah Davies

• University of Queensland, Bris-
bane: Patrick Moss

• Florida International University, 
Miami: William Anderson

• Imperial College, London: Malin 
Kylander

• James Cook University, Towns-
ville: Raphael Wust, Joanne 
Muller, Toni Williamson
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Fig. 1: Left: View from the crater rim south with location of drill site. Middle: Core section from 
the lower part of the core (5,480-5,499 cm depth) with finely laminated lake sediments overlying 
a graded bed at the bottom. Right: ANU drill-rig with hollow auger system in action on site.
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