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A brief welcome from the organisers
Nina Marni all to the biennial AQUA conference.

It's very exciting to welcome so many people to Adelaide and to meet in person for the first time since
2018. Welcome, also, to those people joiningranlit's lovely to think of seeing familiar faces once
again. However, its particularly exciting that there is such a large humber of student and early career

researchers for whom this is their first AQUA meeting. Welcome and enjoy!

There is a massive nurar of people who have contributed to this conference, often in ways that are
unseen. | want to thank theenormouslyfor their contributions. Please approach any of us if you

have questions during the meeting.
Looking forward to enjoying three fabulouays of Quaternary science.
Associate Professor John Tibby (he/him/his)

AQUA President and Organising Committee member on behalf of the organising committee:

Lee Arnold, Tiah Bampton, Kym Edwards, Alexander Francke, Charlie Maxson, Vanessa Nowinski,
Jon Tyler, John Tibby
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AQUA 2022 Conference (68" December) program

Monday night (5" December)

18:00- Icebreaker
(with drinks and nibbles)

21:00
Roxi edbs Beer Garden. ih:2wwE.roees.dom.bul Str e
NB: There will be an opportunity to register at the ice breaker (but also at other times on Tus=sel:
below)
Day 1: Tuesday 8 December
8:00-8:30 Registration
Field Geology Room, Mawson Building
NB: There will be an opportunitptregister at morning tea
8:30- 8:50 Welcome to country
Mawson Lecture Theatre
8:50-9:00 Conference opening
Mawson Lecture Theatre
9:00-9:30 Keynote Katharine  Abrupt change in North African hydroclimate and landscape
Grant evolution 3.2 million years ago?
9:30-10:30 SessiontiPeopl e, Dust and Late Quatern:
A Memoarial Session for Dr Lynda Petherick, AQUA President 2018022
Mawson Lecture Theatre
9:30-9:45 Rewi Newnham Antarctic black carbon whodunnit
9:45-10:00 Sam Marx Linking distal dust deposits with proximal lake records within the Kati

ThandalLake Eyre (KFLE) Basin: Examining the environmental condition

Australasian Quaternary Association Inc.

ABN 78 458 664 047
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10:00-
10:15

10:15-
10:30

10:30-
10:45
11:00-
13:00

11:00-
11:15

11:15-
11:30

11:30-
11:45

11:45-
12:00
12:00-
12:15

12:15-
12:30

12:30-
12:45

12:45-
13:00

Kia Matley

Patrick Moss

Vikki Lowe

Amy Prendergast

Colin V. Murray

Wallace

Helen McGregor

Thomas Williams

Juliet Sefton

Kotaro Shirai

Quan Hua
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responsible for Australian dust export and evaluating the role of aeolian

processes in shaping KIE.

A multi-proxy record of environmental change at a gladisthofagus
refugium Wyelangta, Victoria

Holocene Coastal Peatlands of the Tasmanian Wilderness World Herita
Area

Morning tea
Sprigg Rom

Session2i Oceans and Coast so

Mawson Lecture Theatre
Water mass history of the Southwest Pacific through the last 160,000 ye

using radiolarians

Comparative sclerochronologiesraluating gastropod shells and opercula
seasurface temperature and seasonality archives for southeastern Austi

Sealevel changes and coastal landscape evolution in s@agtern Australia
during the Last Iterglacial (MIS 5e)

Millennial to seasonal scale views of El NiBouthern Oscillation from
central Pacific corals
Circulation history of the deep Indian sector of the Southern Ocean sinc

6as revealed by UNd

Implications of anomalous relative skeael rise for the peopling of Remote

Oceania

Reconstruction of past climate and its effects on environment, ecology, i

ecosystem usinipng-lived bivalve shell.

Temporal variations in the marine radiocarbon reservoir effect during the

Holocenei A review




13:00-
14:00

14:00-
15:00

14:00-
14:05

14:05-
14:10
14:10-
14:15

14:15-
14:20
14:20-
14:25
14:25-
14:30

14:30-
14:35

14:35-
14:40

14:40-
14:45

14:45-
14:50

Caroline Mather

Simon Connor

Chloe Stringer

Felix Lauer

Andrea Johansen

Jonathan Tyler

Zuorui Liu

Harriet Magee

Sam Marx

Patrick Kennedy

Australasian Quaternary Association Inc.
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Lunch
Pizza
Outside the Mawson Building

Lightning talks

Mawson Lecture Theatre
Holocene records of environment and freshwater availability from tufa
archives: implications for human occupation at Murujuga, NW WA
A beginnerés guide t o t urgetationgcovero
Window to past humaanvironment interactions? Preliminary results fromr
modern calibration study of freshwater mollusc species from the Central
Murray River Basin
Revisiting aeoln sediments in the Wagga Wagga region

High-resolution palaeodust archive from subantarctic Macquarie Island

Palaeoclimate data and hydroclimate risk assessment: the role of archiv

proxiesand time

Investigations of Mammoth Teeth in Paleoenvironmental Reconstructior

from Multiple Enamel Ridges

Old flames: the relationship between cultural burring and fire histories ol
Gunaikurnai Coumy, Victoria

Reconstructing atmospheric particulate loads over the nevéstern Pacific
Ocean during the mid to late Holocene: volcanism, dust and human

perturbation of regional aerosol loads/composition.

Fuel loads and firéA palaeoecological analysis of loterm fire and fuel

dynamics in Bundjalung National Park, New South Wales, Australia.




15:00- Poster session

17:30
Sprigg Room
Afternoon snacks served during poster session 1I63@30
17:30
CLOSE
17:45- Student and ECR event Animals Anonymous and UniBar gathering
19:00 Mawson Lecture Theatre and then Unibar

NB: For those people not students and ECRs please find your own entertainment

Australasian Quaternary Association Inc.

ABN 78 458 664 047
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Number andAuthor

1

10

11

12

13
14

15

Mahsa Alidoostsalini

Kathryn Allen

Lee Arnold

Kelsey Boyd

Tomas Cortés

BiancaDicksort

IsabellaDonato*

Kym Edward$

Alissa J Flatley

Alexander Francke

ManoshiHazra*

Molly HusdelF

Alysha Jones

Justine Kemp

Alena Kimbrough

Australasian Quaternary Association Inc.

ABN 78 458 664 047

www.aqua.org.au

Posters

*indicates a student postehich is eligible for a prize. Please vote for the best student poster using

the slip provided

Title

Unlocking seasonal variations in climate and Indigenous seasonal foraging
practices associated with paldeN® in Great Barrier Reef using marine
gastropod shells as a paleoclimate archive

Spatiotemporal history of droughts and pluvials across eastern Australia's
Natural Resource Management regions: a-§@ar perspective.
Examiningsediment infill dynamics at Naracoorte Cave megafauna sites usi
multiple luminescence dating approaches

The potential of phytolith analysis in northern Australia.

Unveiling tsunami history on the Atacama Desert coasttiern Chile) using
geological evidence and hybrid tsunami modelling

Fossil pollen distributions in speleothems: an example from southwest Wes
Australia

Putting a Name to a Face: assessing the utility of géden@orphometrics on
classifying the fossil varanids of Naracoorte Caves World Heritage Area.
Oxygen isotope ratios in plant phytoliths as a proxy for past climates and
Environments

Deciphering the role of terrigenowsediment supply for headwater channels i
the Pilbara, WA

Catchment vegetation and erosion controls soil carbon cycling in SE Austre
during two Glacialnterglacial complexes

The assembly of plant microfossibasblages: Characterizing pollen and
phytoliths from plants and soils to improve palaeoecological interpretations
Development of the Great Barrier Reef from the Last Glacial Maximum to
present

A Late Quaternary lowangle fardelta complex, Lake George, NSW.

Late Quaternary river terrace development in subtropical Australia: climate
change and human occupation

Validation of glaciainterglacial rainfall variations in southwest Suésivusing
aadk/F FYyR +tmMyh Ay &aLIStfS204KSYa

AQUA




16

17

18

19

20

21

22

23

24

25

Sam Marx

Fletcker Nixon

Ryan North

Vanessa Nowinski

Corey Port

Juliet Sefton

Adrian Slee

Yanjie Tiarf

Lina Toberf

Nerita Turner

Australasian Quaternary Association Inc.
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Reconstructing atmospheric particulate loads over the navdstern Pacific
Ocean during the mid to late Holocene: volcanism, dust and human
perturbation of regional aerosol loads/composition.

Clumped isotope analysis of central Australian carbonates: A potential

LI € 1 S20tAYFGS LINPEE F2NJ ! dzA3ONF AL
Historic imagery reveals magnitude of glacier response to ice shelf
debuttressing in the Larsen B Inlet, Ardtica

East Asian Monsoon response to abrupt global change during the last glac
period: evidence from the sediments of Lake Suigetsu, Japan.

The timing of Termination IX in Italian lake sediments: a test ofairthieory

A new Holocene selavel database for Australia

Landslides and periglacial deposits in Northern New England provide evide
of past climate.

Environmental and Climate Controls on Late Quaterhamndscape Evolution
along the Central Murray River, Australia

A 100Gyear isotopebased record of climate variability inferred from the
sediments of Lake Yukidori, East Antarctica

Bite at the end of the tunnel: a quétative literature review of the taphonomic

effects of marsupial carnivores from Pleistocene Australia




8:15
8:30-9:00

9:00-10:00

9:00-9:15

9:15-9:30

9:30-9:45

9:45-10:00

10:00-
10:30
10:30-
12:30

10:30-

10.50

10:50-
11:10

11:10-
11:30

Keynote

Session3A T h e

Pauline Treble

Tim Cohen

Sophie Grunau

Day 2: Wednesday 7 December

Kale

Sniderman

MaameAdwoa Maisie

past t

OPEN

Uniformitarianism's epic fail: the glacial aridity paradigm

wo thousand years of hydroc
Mawson Lecture Theatre
Spel eothem O6uptickd supports r

groundwater is unprecedented Fast 800 years, SW Western Australi

Extreme pluvials over the last two millennia detected using epheme

lakes

Climate extremes recorded in playa lakes across continental Austra
Investigating the links between recent fire events and the accumula
and characteristics of charcoal in Temperate Highland Peat Swamp

the Blue Mountains of NSW

Morning tea

Sprigg Room

Joint session with he Australian ArchaeologyAssociation (Darwin)

Session 4 Human-Environment Interactions

Michael Westaway

Ben Shaw

Racheal Minos

Australasian Quaternary Association Inc.

ABN 78 458 664 047

www.aqua.org.au

Mawson Lecture Theatre (in person)
Investigating the MultRegional Emergence of Social and Economic

Complexity Across Diverse Astralian Environments

HumanEnvironment Interactions in the Far Eastern New Guinea Isl;

(Massim Region) Since the Last Glacial Maximum

Geomorphological Processes and Hospositional Movemenin Stony

Rises in Wurundjeri Country, Victoria

AQUA




11:30-
11.50

11:50-
12:10

12:10-
12:30

12:30-
13:30

13:30-
15:30

13:30-
13.50

13:50-
14:10

14:10-
14:30

14:30-

14.50

14:50-
15:10

Lauren Cunningham The Use of HighMagnification Microscopy in Identifying the Impacts

of Carnivores in Faunal Assemblages

Vito Hernandez The Microstratigraphy of Tam, Pa IgrCave, Laos: Situating Early
Humans Within the Changing Tropical Environment

Jonathan Benjamin Recent Developments from the Submerged Cultural Landscape of
Murujuga Sea Country, Northwest Shelf (Dampier Archipelago),
Western Australia

Lunch

Sprigg Room

OCTOPUS data base
Mawson Lecture Theatre
Joint session with the Australian ArchaeologyAssociation (Darwin)

Session 5 Human-Environment Interactions

Mawson Lecture Theatre (in person)
Radel PopelkaFilcoff ARCAS State of the Art: Archaeological Science in Australasia in 2(

Jessica Gibbs Perched Springline Tufas Reveal a WaAfet Palaeoclimate for First

Australians on the Late Quaternary Darling Downs, Southeast

Queensind
Haidee Cadd Proxies, Models, and People: Using Transient iTrace Climate Mode
(in person Disentangle Proxy and Archaeological Records During the Penultin

Deglacial in Australia

Emma Rehn SahulArch: Age Determinations férchaeological Sites from Sahul in
(in person the OCTOPUS Database

Rachel Rudd Kimberley Monsoon Rainforests: New Holocene Palaeoenvironmen
(in persor) Records from Northwestern Australia

Australasian Quaternary Association Inc.
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15:10-
15:30

15:30-
16:00
16:00-
17:30

16:00-
16:15

16:15-
16:30

16:30-
16:45

16:45-
17:00
17:00-
17:15

17:15-

17:30

17:30
19:00

Meghan McAllister

(in person

Preservation Prevails at Tam Piad, Laos: Reconstructing
Palaeovegetation Dynamics via Higher Plant Biomarkers Offer New

Insights into Environmental Variability Across MISNIS 1.

Afternoon tea
Sprigg Room

Session6i New i nsi ghts i ntges,@#pngpgntsand majomeansgons h i

Alexander Francke

Ellen Corrick

William Henriquez Gonzalez

Helen Bostock

Russell Drysdale

KhairunNisha Mohamed

Ramdzan

Australasian Quaternary Association Inc.

ABN 78 458 664 047

www.aqua.org.au

throughout the Quaternaryo

Mawson Lecture Theatre
East Asian Monsoon dynamics in Japan as inferred from the sedim

of Lake Suigetsu

Characterisinghe expression of summillennial scale climate events in
western Europe during the early last glacial period using 1prdiy
speleothem records

Synchronous onset of the last glacial termination in the southielrn
latitudes

The Mid-Pleistocene Transition in the Southwest Pacific

Last Interglacial cooling in New Zealand and its potential link to a W

Antarctic meltwater pulse

Insights for restoration: Reconstructing the ldagn responses,
resilience and recovery time of vegetation, hydrology and peat conc
to fire events in the Sebangau peatland, Central Kalimantan.

CLOSE
Conference hner: Belgian Beer Café
Belgian Beer Café,
27/29 Ebenezer Place, Adelaide

AQUA




8:15
8:30-9:00

9:00-10:30

9:00-9:15

9:15-9:30

9:30-9:45

9:45-10:00

10:00-

10:15

10:15-
10:30

10:30-
11:00
11:00-
12:45

11:00-
11:15

11

Keynote Kathryn

Allen

Micheline Campbell

Anthony Romano

Rebecca Ryan

Sarah Cooley

Lucinda Duxbury

Michael Fletcher

Day 3: Thursday 8" December
OPEN
Summer and winter flow records for Tasmania derived from a local
tree-ring network
Sesion7-iHumans and ecosystemso
Mawson Lecture Theatre
Towards the development of fire proxies in speleothems using geoche

signatures in ashes from bushfires

Adding fuel to the fire: havéires in southeast Australia always burned st

hot?

Developing Novel Techniques for Reconstructing Past Fire Histories ir
SouthEastern Australia

Response, resilience anded/Peacdinee

using a multiarchive palaeoenvironmental record

Lake sedimentary ancient DNA reveals ecosystem response to fire an

climate on Kangaroo Island (Karti), Australia

Clear and Pr&ent Danger: the pure state of ignorance that has led to

Australiads bushfire crisis
Morning tea
Sprigg Room
Session8fiHumans and ecosystems, Cli mat e

Scott Mooney

Australasian Quaternary Association Inc.

ABN 78 458 664 047 ﬁ QU a

www.aqua.org.au

Mawson Lecture Theatre
Simple and fast methods for sedimdatsed quantification of macroscopit

charcoal: solutions to recently identified problems




11:15-
11:30

11:30-
11:45

11:45-
12:00

12:00-
12:15

12:15-
12:30

12:30-

12:45
12:45-
13:00

13:00-
14:00

14:00-
16:00

14:00-
14:15

Johanna Hanson

Michael Reid

Jess Macha

Charles Maxson

Asika Dharmarathna

Patrick De Deckker

Late Hol ocene environment al c h a

Harbour, New Zealand

Sediment records suggest post Briiistasion declines in diversity of
wetland plant communities in the KoondreBkrricoota Forest, Murray
River, NSW

Using ice core records to understand interanfaaltidecadal ®nds in
Antarctic Ice Sheet surface mass changes

A Holocene subtropical hydroclimate reconstruction from Karboora (Bl

Lake), Minjerribah, Queensland
A detailed study of Holocene climateriability in southeast Australia
based on cellulose inferred lake water isotopes and monitoring and

modelling approach at Lake Surprise, western Victoria.

The Holocene hypsithermal in the Australian region

Special presentation and student poster prize presentation

Ms Michelle Durant, Managing Director of Australian Institute of Nuclear Science and Enginee

AINSE opportunities for postgraduate students and early career researchers

Lunch

Sprigg Room

Poster sessiodux We encourage poster authors to stand with their posters this lunch time

Calla GouldWhaley

Australasian Quaternary Association Inc.
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Session 9 Climates and Humans

Mawson Lecture Theatre
Last Glacial pluvial periods evident in siqueous speleothems from

Australi absnargiout hern arid




14:15-
14:30

14:30-
14:45
14:45-
15:00
15:00-
15:15
15:15-
15:30

15:30-
15:45
15:45-
16:00
16:00-
16:30
16:30-
17:30

16:30-
16:45
16:45-
17:00

17:00-
17:15

17:15-
17:30

17:30
18:30

13

Mohammad (Sepehr)

Akhavan Kharazian

NathanJankowski

Peter D. Mcintosh

Timothy Barrows

Bohao Dong

Cesca Mclnerney

Louisa Sheridan

Richard Jones

Teresa Dixon

Tiah Banpton

Rieneke Weij

Australasian Quaternary Association Inc.
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First geoarcheological study of a Palaeolithic site on the northern edge

the Iranian Central Desert: Mirak (Semnan, Iran)

Willandra Lakes reevisited: preliminary results from Lake Arumpo, NS)

Ancient shorelines of northwest Tasmahia preliminary report

The age and origin of block deposits ie tictorian Alps, Australia

Using giant clam shell geochemistry to understand past environmental

change and humagnvironment interaction in the South Pacific
Straight fr om t hauanktaivegetative huidity proxy
Tracking an anomaly: a MIS 6 warming event in Tasmania, Australia.
Afternoon tea
Sprigg Room

Session 16 Varied (but exciting!) talks

Mawson Lecture Theatre

Stability of the Antarctic Ice Sheet during thesprdustrial Holocene

Monsoonal variations in the Kimberley since human ariivales from

new palaeoenvironmental records

Palaeodiet of Quaternary fossil rodents from Naracoorte Caves:

implications for extinction and conservation

Speleothem Wrh-Pb dating, pollen and charcoal reveal cave antiquity a

fossil accumulation window at the Naomete Caves

Conference close and presentation of awards
Quiz night
Unibar




Day 4: Friday 9" December
Field trip to the Coorong, lower lakes and Coorong coastal plain
Depart 8:00 am Victoria Drive () on the map below

Return 6:00 m to the same location

NB: More details provided at the conference

Australasian Quaternary Association Inc.
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Length of presentations
Full length oral presentations: 12 min speaking time and 3 min for questions

Lightning presentations: 5 min (ideally 4 min with time for one question andeansw

Poster size and orientation

Posters should be no larger than AO size (i.e. 841 x 1189 mm) and be oridPetldit format.

Student poster and talk prizes

Thanks to the generous sponsorship o@ycldot h AI NSE
Facility there are prizes for the best student talks and posters. Prizes will be awarded in honour of our
late colleague Dr Lynda Petherick, AQUA President 22032.

Venue locationsi external

l cebreaker: Roxi ebs Beer Gawwdaxias.comlaB8 2 Gr enf el | St

Dinner: Belgian Beer Café, 27/29 Ebenezer Place, Adelaide..oostende.com.au
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Venue locationsi University of Adelaide
Mawson Lecture Theafiresround Floor Mawson Building, University of Adelaide-1B3)
Sprigg Rooni First Floor Mawson Building, University of Adelaide(EB)

Unibari Ground floor, Union House, Unévsity of Adelaide (E7)
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OCTOPUS Workshop
Wednesday lunchtime, Mawson Lecture Theatre

Dr Emma Rehn (James Cook University) and Dr Haidee Cadd (University of Wollongong)

OCTOPUS is an opaccess database of age determinations and denudatiotesrafrom

F NOKF S2t23A0FtX aSRAYSY(GINBZ F2aairftz FyR 3t OAl
SahulArch (archaeologicdC, OSL, and -Herived ages), SahulSED (sedimentary OSL aderiVed

ages) and CRNBe ancP®Al-derived catchmentveraged denudation rates). In 2023, OCTOPUS core
collections will expand to include charcoal data from sedimentary archives (SahulCHAR), datds

from sedimentary archives (within SahulSED).

OCTOPUS database centralises data gathered from a broadasmyrces, including published works

and grey literature, which were lacking consistent reporting standards. OCTOPUS standardises these
data with detailed metadata fields specific to each -safiection. Data collection standards were
determined throughcommunity input and expert advice for each dating method. OCTOPUS provides
homogenised, curated datasets containing relevant metadata that can be used by researchers for a
range of applications such as review, modelling, and assessment of chronometratnedss The
database is clouttased and open access, meaning users can access data via a web interface or directly
through software such as QGIS or R using the Web Feature Service.

This workshop will introduce participants to the OCTOPUS core collectidns@vide an interactive
walk-through of accessing data through OCTOPUS via the web interface and Web Feature Service. The
workshop is also an opportunity for open discussion, and feedback from the AQUA community, on
how best to support the community tose and update OCTOPUS, and on the development of
SahulCHAR.

To access the OCTOPUS web interface htipit://octopusdata.org/

For more information on OCTOPUS Misibs://epicaustralia.org.au/resource/octopus/

@ctopm

AUSTRALIAN RESEARCH COUNCIL

Centre of Excellence for
. Australian Biodiversity
Australasian Quaternary Association Inc.
bl T AQUA

and Heritage



https://octopusdata.org/
file:///C:/Users/Kym/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/5EWZMOMP/https/epicaustralia.org.au/resource/octopus/

With thanks to our generous sponsors

@ AINSE

THE AUSTRALIAN INSTITUTE OF NUCLEAR SCIENCE AND ENGINEERING

AUSTRALIAN RESEARCH COUNCIL

. . Centre of Excellence for
. Australian Biodiversity

and Heritage

CHRONOS 14CarbonCycle Facility (UNSW)

Australasian Quaternary Association Inc. _i

LN
ABN 78 458 664 047
www.aqua.org.au I l )
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ABSTRACTS
Key note speake

Summer and
fl ow recor
Tasmani a d«
from a -1l oc

ring net we

Allen, Kathryh; VerdonKidd, Daniell€;
Willis, Mark; Maxwell, Caroly#; Baker,

Patrick

! University of TasmanigUniversity of Newcastle? Hydro Tasmania? University of
Melbourne

To address questions around the availability of water resources into the future for

renewable energy generation (a key focus for Tasmania) requires an awareness of past
variability. Short term ins trumental records are highly unlikely to represent the true range of
natural variability in systems. We have developed four tree  -ring based long flow records,
two for western Tasmania and two for northern Tasmania. The summer (DJF)
reconstructions extend o ver the past millennium while the winter (JA) reconstructions cover
the past 450 years. According to the reconstructions, the north and west of the state
experienced a very strong pluvial event inthe 11 ™ century, and severe and prolonged dry
conditions from the late 15 ™ to mid 16 ™ century. The western summer reconstructions
indicate that summers over the past century have generally been slightly drier than over
much of the past millennium (late 15th  -16™ century excluded). Although very similar to one
another there are important differences between the northern and western summer

reconstructions around 1300 CE, middle of the 15 ™ Century and latter part of the

Australasian Quaternary Association Inc.

ABN 78 458 664 047
Www.aqua.org.au I I




18" Century. The winter reconstructions suggest that the most recent decades, especially in
the north, have been steadily drying and are relatively unusual in the 1450  -year context. The
differences amongst the reconstructions highlight the importance of teasing out regional
differences in our hydroclimate history, especially when 'high yield' dams are located in the
central north of the state at higher elevations than typically much larger catchments in

western Tasmania.

Australasian Quaternary Association Inc.
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Abrupt c¢chan
North Afr.]
hydrocl I mat
| andscape e
3.2 mill 1 on

Sourced fronhttps://earthsciences.anu.edu.au/ Grant, K.M1; Amarahunga, U.'; Amies
J.D™M Hu, P Qian Y!, Penny T3
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On orbital timescales, North African climate variability is characterised by Green Sahara

Periods (GSPs)at er nat i ng with more arid periods. GSPs cor
orbital precession cycle and boreal summer insolation maxima, resulting in a more

northerly and intensified African rainbelt. Reconstructing the timing and intensity of GSPs is

therefore i mportant for understanding paegetaictnhanges i n
feedbacks, and hominin migrations. However, there are few continuous, well -dated records

of GSPs that extend beyond the Pleistocene. Here, we present the first continuous,

astron omically dated GSP record back to 5.2 Ma from Eastern Mediterranean Ocean Drilling

Program (ODP) Site 967, based on Ba/Al, Ti/Al, and planktic 0180. From the same site, we

also present records of Saharan dust and riverine inputs, based on environmental magnetic

and scanning x -ray fluorescence records, which have been converted into element

concentrations by multivariate log -ratio calibration. We find that wind  -blown dust inputs
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increased sharply ~1.2 Myr ago, when global ice -ages intensified, whereas fluvial terrige nous
inputs doubled abruptly 3.2 Myr ago, at the same time as a fundamental change in sapropel
development. We evaluate different hypotheses (climatic vs tectonic) to explain this

dramatic 3.2 Ma shift, and deduce that it likely indicates an abrupt state  -transition to
expanded Saharan aridity with extreme North African arid:humid variability. We further

surmise that this critical North African landscape transition was in response to a global

climate state -shift to icehouse conditions, as the timing closely  coincides with the onset of
intensified northern hemisphere glaciation. Preliminary simulations with the fully coupled

GFDL CM2.1 climate model support our inferences.
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For the past ~half century, the climate of the Last Glacial Maximum

has usually been interpreted a s substantially drier than today, in

most low - to mid -latitude regions. This interpretation has been

based largely on evidence from fossil pollen, indicating reduced

vegetation biomass and/or treelessness, along with evidence of

higher dust deposition rate s and, in Australia, mobilisation of

currently -stable sand dunes. However, there is an increasing
understanding that the Yari dA characte
an artefact of C3 pseeffictercy\undedavatmespheriw @@2e r

Neverth eless, LGM vegetation, and dust - and dune -based indicators, continue to be widely

interpreted as self -evidently indicating arid LGM climates.

Udn Australia, speleothems donAt strongly support a
contradict it, where they cle arly grew through the LGM. Nevertheless, evidence of

speleothem growth during the Late Pleistocene has so far had little influence on narratives

of LGM climate. U -Th-dated speleothem palynology z the analysis of fossil pollen preserved

within speleothems 7z can permit the development of vegetation and climate records

supported by firm radiometric age models, which may allow detailed interrogation of LGM

hydrocli mate even in r egi on sbasehpalynelogyshasdfailedéont i onal A
lack of suitable sediments, or is uninformative because the pollen records are typically

dominated by a small number of widespread plant taxa.

Here, | will present new LGM speleothem pollen records from Naracoorte (South Australia)

and Weelawadji caves (Western Australi a). Both records show an expected, substantial
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reduction in LGM vegetation biomass, but the presence of moisture  -demanding taxa also
demonstrates that current biomes persisted, rather than being replaced by more arid -
adapted biomes. Quantitative reconstruc tions indicate that climatic moisture availability was

similar to or higher than today, inconsistent with the idea of heightened LGM aridity.
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Pessac, France

Mirak is a Palaeolithic site in Uran comprising se
floodplain extending from the southern foothills of the Alborz Mountains to the northern

edge of the Central Desert in the Semnan area. The area was studied by a team of Iranian -
French researchers between 2015 and 2017 . The geoarchaeological excavations carried out
at the Mirak N°8 mound uncovered a 7 m -thick pedo -sedimentary se ction, in which two
sequences corresponding to different depositional environments have been observed.
Sequence |, comprising alternating horizons of poorly pedogenised clayey silt intercalated

with sand layers, is interpreted as an alluvial pedo -sedimentary body deposited in  an active
floodplain during the Late Pleistocene , periodically inte rrupted by shallow sheet flooding
deposits. According to the stratigraphy and OSL dating there is an extended sedimentary
hiatus before the occurrence of sequence Il which corresponds to calcareous aeolian

deposits typical of a desert environment. The Mira  k N°8 deposits were affected by several
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stages of incipient aridisol formation with ~ features implying a gradually increasing
prevalence of more arid conditions. The Mirak N°8 was deposited from the Late Pleistocene
to the Late Holocene (52ka to 0.4ka) and within it several distinct upper Palaeolithic levels
were detected, and the most recent level is most likely made up of palimpsests resulting

from repeated human occupations.

Elemental analyses show a homogenous mineralogy throughout the record regardless  of
the type of depositional regime, suggesting a local polygenic  provenance . Both alluvial and
aeolian accumulations were subjected to post-depositional pedogenesis processes
indicated by pedo features characteristic of calcareous, gypsiferous aridisols (Bk , By). Colour
differences between the two sequences at Mirak N°8 can be attributed to deposition in
environments with varying oxi dation/reduction conditions, presumably related to higher
groundwater levels, especially for the units deposited during the lat e Pleistocene as

opposed to the generally warm and dry conditions of the Holocene.
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Understanding the dietary and habitat niche of past faunas is important for elucidating
faunal community response to changes in climate and environment through time. Stable
isotopic analysis of carbon ( **C) and oxygen ( *¥0) obtained from fossil remains is a useful
tool for interpreting palaeoecology of both extinct and extant fauna. Here we report on a
community stable isotope study of Quaternary fossil vertebrates from the Naracoorte Caves
World Herit age Area (NCWHA). We conducted 0 and *3C analyses on fossil teeth of two
native rodent species ( Pseudomys auritusand P. australis), obtained from a palaeontological
excavation in the third chamber of Blanche Cave (5U6). P. auritus became totally extin ct
shortly after European colonisation; probably in the 1850s. Consequently, little is known of
its diet or habitat preference. We analysed  3C and !20 from the bioapatite of fossilised
tooth material, using isotope ratio mass spectrometry. Isotopic sign atures from 3C and
180 were used to reconstruct palaeodiet and drinking behaviour for both species. These
data were then compared with existing ecological records. A sample of modern P. australis
was also analysed and compared to the data. The *3C data show that P. auritus was more of
a dietary specialist when compared to  P. australis. While the 20 indicate that the two
species obtained their body water from a similar source.  The modern P. australis shared the
same diet between fossil and modernwith a di f f e r'%nalues. Our regults suggest
the key driver of extinction for  P. auritus may have been habitat loss and degradation
through land clearing and livestock grazing. Predation by feral cats compounded this

impact . Understanding the diets of extinct and extant species present in Naracoorte fossil
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deposits has useful applications for modern conservation and reintroduction of species

regionally.
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Pleistocene glaciation was restricted in Australia to only the highest parts of the Snowy
Mountains and Tasmania. However, periglacial activity was much more widespread.
Periglacial landforms can be f ound down to 600 m in the Southern Tablelands and lower
than this further to the south. Block deposits in the form of blockstreams and block slopes
become common at higher elevations. The form and size of these deposits varies widely and
their mode of form ation is enigmatic. In Victoria, large -scale deposits occur above 900 m in
the Mt Hotham region. In this talk we will describe the morphology of these deposits and

their surface architecture. 3D modelling supports the idea that pits in the surface are ice
segregation features. We present new exposure ages for blocks in these deposits using the
cosmogenic nuclides °Cl and °Be. The re-establishment of forest at the end of the
Pleistocene in the area is dated using radiocarbon. Weathering rind analysisisus  ed on
several deposits to explore its utility as a relative dating tool in the region. Lastly, based on
modern analogues, we estimate that mean temperatures were at least 8 °C colder than at

present when the deposits formed.
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A Mid -Pleistocene Transition (MPT) in global climate is evident from a shift in the frequency
and characteristics of glacial -interglacial cycles , from small amplitude symmetrical 41 kyr
cycles to large amplitude asymmetrical 100 kyr cycles starting around 1.2 Ma. The reason for
this shift is highly debated as there is no change in the long -term pattern of insolation  at this
time. There are several hypotheses for this transition including (and not mu  tually exclusive);
enhanced CO.removal from the atmosphere ; coeval timing of ice sheet expanse in the
northern and southern hemisphere, deep ocean cooling and reduced ventilation in the

Southern Ocean ; and intensification of the tropical Pacific Ocean/ atm osphere circulation .

To provide context for the Million Year Ice Core (MYIC) project that is being drilled at Little
Dome C in East Antarctica over the next few years, we have developed two new Tasman Sea
marine oxygen stable isotope records from Lord How e Rise (DSDP591A) and east of
Tasmania (ODP1172). We have also compiled the existing data covering the last 1.2 Myrs

from marine cores from the Southwest Pacific Ocean.

Previous work largely focussed on sea surface temperature (SST) changes asthe MPT
evolved. These studies found a large increase in the glacial/interglacial SST amplitude across
the subtropical front These data suggest there w ere broader changes in circulation in the
Southwest Pacific across the MPT transition. These surface water oceanogra phic changes
would have had a major influence on the climate of the region as indicated by pollen

evidence from the marine cores . There is also evidence for a major benthic foraminifera
extinction across this time period . Although the reason for this  extinction is unknown, it may
have been linked to changes in the deep -water characteristics and circulation or to a change

in biological productivity.
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Our knowledge of past fire regimes is limited by short observational records. Proxy archives
(such as sediment cores, ice cores, speleothems, and tree scars) are used to extend these
records and develop a better under standing of past fire regimes. Recently, stalagmites (i.e.,
cave deposits), have been shown to record past fire events, and it is possible that they
include other attributes of the fire regime (e.g. burn severity). Stalagmite fire proxies are

both chemical (e.g. oxygen isotope composition of calcite , and nutrient and trace metal
concentrations), and physical (e.g. growth rate, fabric). Trace metals and nutrients are
leached from ash and subsequently transported to the stalagmite via hydrological

pathways.

We collected ash from four Australian karst sites which experienced fires in recent years

(2019 and 2022). Ash chemical composition was determined by analysis of leachates

(inorganic chemistry) and by analysis of the ash itself (organic biomarker concentra  tions of a
subset of the ash dataset). The concentrations of inorganic components (e.g. of trace metals
strontium and magnesium) show a clear difference between more - and less-combusted
materials, as inferred by ash colour. Common fire biomarker concentrat ions (e.g. polycyclic
aromatic hydrocarbons and levoglucosan) showed no clear relationship with inferred burn
severity. Together, this has implications for the use of both organic and inorganic fire

proxies in stalagmites and other sedimentary proxy archiv  es.

Inorganic ash geochemistry results will be used to contextualise changes in stalagmite

geochemistry from Western Australian stalagmites (as measured by LA -ICP-MS and
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Synchrotron micro -XFM) which experienced bushfires during the satellite era. We aim t

determine whether stalagmite chemistry can be used as a proxy for burn severity.
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The Australian continent is characterised by  thousands of ephemeral lakes that only fill after
extreme (daily or seasonal maxima) rainfall conditions.  Many have little to no
contributing/catchment area, while others drain up to one seventh of the continent (e.g. Kati
Thanda-Lake Eyre [KT-LE], draining 1.14 M km 2). Here we use ephemeral lakes from diverse
moisture sources across the Australian continent and with catchment areas varying over
three orders of magnitude to reconstruct past pluvial phases over the last two millennia. We
present preliminary chrono -stratigraphic data of beaches/palaeoshorelines that are all at or
above the modern maximum, therefore representing extreme runoff conditions. Such
landforms represent unambiguous evidence of pluvials th at have occurred over the last
2000 years. Data from Lake Woods (Northern Territory), Kati Thanda -Lake Eyre, Lake George
(NSW) and Lake Buchanan (Queensland) are discussed with the aim of assessing recurrence
intervals for such wet extremes. These sedimentary archives, whilst discontinuous, add to

the capacity to evaluate late Holocene climate change within context of the observational

record.

Australasian Quaternary Association Inc.

ABN 78 458 664 047
www.aqua.org.au l I

| s



Response, resrlkyi eh

Tasm@nieadangered Pe

a martchi ve pal aeoe
record

Cooley, Sarah Fletcher, MichaeShawn; Drysdale, Russéll
1School of Geography, Earth & Atmospheric Sciences, University of Melbourne, Melbourne

The Tasmanian Wilderness World Heritage Area (TWWHA) is home to globally significant and
highly valued flora with ancestries in the supercontinent of Gondwana. Anthropogenic

climate change is shifting baseline conditions and increasing pressures on long  -lived
palaeoendemi c tree species directly via increasing temperatures and aridity across
southeast Australia and indirectly  via increased frequency of lightning -ignited wildfires.
During the summer of 2016 over 80 wildfires were ignited across the Central Plateau
decimating stands of Gondwanan refuge in TWWHA, severely threatening core refugia of

extremely fire -sensitive palaeoendemic conifer Athrotaxis cupressoides(Pencil Pine).

Despite significant funding to manage these threatened Tasmanian/Lutruwitan ecosystems,

the lo ng-term impact of climate change (and other factors) on the resilience of these

systems remains poorly understood. Thus, there is a lack of understanding of how to apply

the most efficient, impactful and cost -effective management strategy. Here, there is a need
to develop a deep, long -term understanding of these long -lived ecosystems to execute well -

informed land -management strategies for their future preservation.

This project takes a multi -proxy approach by applying both palaeoecological and
geochemical analysis techniques on organic sediments extracted from lake and bog sites
across the Central Plateau (Lutruwita) in conjunction with high  -resolution
palaeoclimatological speleothem analysis performed on a stalagmite section collected from
nearby Kubla Kha n Cave (Mole Creek). This ongoing research will provide a detailed
multifaceted understanding of how historical species composition, fire regime and moisture
variability has influenced the response, resilience and post  -fire recovery of Pencil Pine

dominate d systems across the Central Plateau throughout the Holocene (ca ~11.7 kyrs to
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present). Such findings aim to facilitate a holistic understanding of how best to target

management efforts to preserve highly threatened Pencil Pine, and similar long

sensitive ecosystems in the wake of the climate crisis.
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Past abrupt climate changes act as critical analogues for understanding how the climate

system may respond to future abrupt changes. One of the best examples of naturally
occurring abrupt climate change is the series of millennial -scale Dansgaard-Oeschger (D-O)
events that took place during the last glacial period (115,000 z 11,500 years ago). D-O events
are clearly recorded in ice-cores from Greenland, with coincident climate changes detected

in marine and terrestrial records spanning a range of climate zones. Greenland ice cores
also record shorter -l i v e dmidisluédbnni al A scal e event s -Oebkeatt occur
sequen ce, particularly during the early last glacial period. To what extent these sub -
millennial events were expressed outside of Greenland is currently poorly understood. Here

we characterise the response to sub -millennial scale climate changes in western Europ e
using five multi -proxy (d*0, d**C, Mg and Sr) speleothem records from Saint -Marcel and
Orgnac Caves, France, that collectively span 127 z 87 kyr BP. The replicated speleothem
records clearly preserve both millennial D -O events and sub -millennial events,

demonstrating the strong coupling between the climate of south -east France and the North
Atlantic across both millennial and sub -millennial timescales. Interestingly, the multiproxy
record reveals a decoupling between broad temperature (indicated by d'3C) and

precipitation changes (indicated by d*®0) during some of these sub -millennial scale events.
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This suggests that climate teleconnections operating during sub  -millennial events were in

some ways different to those during the stronger millennial -scale D-O events.
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Close examination of key and well -dated Holocene sites, both on land and at sea in the
Australia n region indicate that at the very beginning of the Holocene, the region was locked
into a continuous positive Southern Annular Mode (SAM) as a result of strong westerlies.
After that period , the entire region switched to a negative SAM scenario and, duri ng that
time, the westerlies must have retreated further south of Australia. Afterwards, a period of
time spaning ~8,200 to ~5,500 years ago, temperatures were higher than today, including in
the oceans. We refer to this as the Holocene Hyspithermal. Coinc ident to this period, lake
levels and postulated rainfall were extraordinarily high and vegetation spectra in places very
different compared to today. The extent of this period varies by a few centuries between
sites, but this may result from the level of  resolution and also appears to be controlled by
latitude. There is also clear indication that the influence of the westerlies was reduced over

Australia during those two and a half millennia.

In contrast, air temperatures recognised in Antarctic ice cores  are at the opposite to those
recognised in Australia for the Australian hypsithermal, and atmospheric CO2 levels were at

their lowest for the entire Holocene.

Climatic conditions then progressively deteriorated everywhere a bit after ~6,000 years BP
unti | recent times as ENSO signals with alternating El Nifio and La Nifia conditions across the
entire Pacific region as already described by Perner et al. (2018) based on the same cores

studied here.

Brief mention is also made to the presence of humans in SE Au  stralia during the Holocene.
It seems that human activities changed well after the period of high temperatures and
rainfall, with more sedentary activities along the major rivers, with an enhancement of food

production in organized settings suggestive of v illages.
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During the Holocene, southeast Australia experienced intense climate conditions including
extended droughts. Howeve r, knowledge of the frequency and intensity of such episodes is
restricted due to the scarcity of quantitative, high  -resolution climate records from the
region. Where conditions are possible, oxygen isotopes preserved in lake sediments are a
useful tool fo r retracing the past climatic and environment. Here we present a well-dated,
highly resolved Hol ocd®%wauesrokaquatic dellulpse salerdyside n p
organic carbon isotopes and carbon/nitrogen ratios from sediments at Lake Surprise in
western Victoria. Our interpretation of the palaeo  -data is supported by both monitoring of
water and sediment accumulation and lake isotope mass balance modelling to track the
modern hydrology of the lake. The lake is highly groundwater dependant alongside its
evaporative enrichment of major ions and stable isotopes. The cell  ulose record indicates a
trend of gradually increasing aridity towards the present day, with notable extreme wet
periods prevailing from 10900 z 10000, 7600 z 7000 and 5600 z 4500 cal yr BP. the lake
represent a significant climate transition to towards ar  idity at 4500 cal yr BP and remained

consistent over the last 4000 years, along with the driest period recorded from 2000 Z 1550
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cal yr BP. while our record is consistent with other studies from western Victoria, we
demonstrate a strong coherence with SWW variability suggesting that the southern Ocean
processes were the dominant controls of Holocene climate change at least over the study
area. Further, we suggest an increasing influence of ENSO and 10D during the last two
millennia. Our record also agrees w ith the pattern of variation in solar forcing to some
extent which may symbolize a connection to proxy data and climate drivers. However,
detailed analyses focused on solar activity and climate modes are required to understand

teleconnections among these ¢ limate drivers and their mechanisms.
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The wet-dry tropical climate of the Kimberley region in north  -western Australia is
characterised by the Indo -Australian Summer Monsoon (IASM). Variations in the strength
and position of the monsoon are caused by its interaction with other regional climate

drivers and have significant control on the vegetation of the region. Since the arrival of
humans to Sahul, large -scale climatic changes, including Heinrich and Dansgaard zOeshger
events and the Last Glacial Maximum have influenced tropical Australasian climate
phenomena. There are several intervals over the last 60,000 years, including Heinrich

Stadials 5 and 1, duri ng which the response of the IASM to these global and regional climatic
events is unclear or debated, owing partly to the scarcity of records extending through this

time in the Kimberley region.

We present a pollen, charcoal and geochemical record extendi ng D56,000 years, near to the

first known arrival of humans to the continent around 60,000 years ago, collected from the

sout heast of the Kimberley region, on the northern
location in a low -lying, seasonally inundated floodplain is consistent with regular

sedimentation, capturing an environmental signal from the present -day southern edge of

monsoonal influence.

Preliminary results show variations in the regional environment, which indicate intervals of
stronger and weaker monsoon activity. Variations in the proportion of taxa in the
Amaranthaceae, Cyperaceae and Brassicaceae families alongside microcharcoal indicate

changing water availability and precipitation patterns.
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Climate change has been of consistent and considerable concern for the past decades and
high -resolution paleoenvironmental proxies are increasingly providing critical baselines for

understandi ng Eart hAs climate system.

Giant clams (Tridacnidae spp.) have a widespread distribution in the subtropical -tropical
Pacific region. Compared with other archives, giant clams have advantages including high
growth rate, clear increment bands and long li  fespans, enabling long continuous
paleoenvironmental reconstructions. The clear annual and daily shell increment bands can

provide monthly, and even ultra -high daily resolution paleoenvironmental reconstruction.

By analysing the geochemical composition of giant clam shells, we can faithfully reconstruct

paleoclimate records, including sea surface temperature (SST), sea surface salinity (SSS),

dissolved inorganic carbon (DIC), daily light cycles, rainfall, river input, marine primary

productivity and extreme weather events. In this study, we apply multiple traditional and

novel techniques, including Microscopy, XRF, IRMS, ICP -AES and LAICP-MS, to investigate

giant clam shellsA growth patterns, geochemical co
parameters and cli mate change in the Great Barrier Reef (GBR). Initial results show that the

studied shell records 28~30 years of growth, with daily growth increments visible. The

oxygen isotope -reconstructed temperature range mirrors local instrumental records,

indicating that this species is a reliable paleothermometer. LA -ICP-MS trace element records

show sub -annual climatic variability and extreme weather events  in the GBR. We have
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evaluated differences in proxy records between different parts of the shell and found that

both inner and outer shell layers yield reliable records.

This project is providing calibrated proxies for ultra  -high-resolution paleoenvironmental
reconstructions from the GBR, giving insight into environmental change from the last 30 yrs,
and ultimatel y the Holocene more broadly. This provides baselines for understanding long -

term social -ecological systems in the GBR and data for the future management of the reef.
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The Last Unterglaci al (LYG) was the |l ast ti me
present, making it an interesting target f  or understanding the consequences of global

warming. Excess melting of polar ice sheets during the LIG produced sea levels 6 to 9

metres above present, but the source and timing of meltwater releases are debated. One

way forward is to interrogate proxy rec ords from the southern mid latitudes for evidence of

a regional climate perturbation due to a high  -latitude meltwater release, and test this

against climate -model simulations.

Here we present a precisely dated speleothem record from Nettlebed Cave (NW Nel  son,
New Zealand) containing an uninterrupted growth phase spanning most of the LIG (~131 -
119 ka). The chronology is anchored by 63 U -Th ages, yielding an age model with an average
95% uncertainty of 500 years. Growth -rate and carbon and oxygen isotope d ata reveal a
millennial -scale cooling event between ~127.4 and ~124. 6 ka. The timing is consistent with a
sea-surface temperature reversal preserved in nearby Tasman Sea sediments, and is

broadly synchronous with cooling over Antarctica immediately follow ing the local LIG
thermal optimum. Authigenic uranium changes in sediments from the Atlantic sector of the
Southern Ocean indicate reduced bottom -water oxygen at this time, and suggest a
shutdown of Antarctic Bottom Water, linking Antarctic cooling to an i ce-sheet meltwater

pulse.
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We ran a LOVECLIM climate-model hosing experiment to test whether collapse of the West
Antarctic ice sheet (WAIS) could trigger cooling over southern New Zealand. The results
reveal depressed ocean temperatures in the likely moist  ure-source region south of
Nettlebed Cave, consistent with the Tasman Sea SST decrease and with deuterium  -excess-
derived SST anomalies in the source region of Antarctic precipitation. The combined

evidence not only potentially constrains the timing ofaco  mplete or partial melting of the
WAIS during the LIG, but also indicates a southern mid -latitude climatic response to such

melting. This has implications for regional climate impacts of a future WAIS collapse.
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Increasingly hotter and drier climate combined with post-colonial changes in land
management have led to more catastrophic fires across southern Australia in recent
decades - threatening people and the environment. However, there is still a lot we don't
understand about the complex interplay between climate, fire, ecosystems, and people -
especially on longer timescales that pre-date British colonisation. Our study focuses on
Kangaroo Island, where devastating bushfires decimated the is | a nudigue ecosystems in
2019-2020. We used shotgun metagenomics of sedimentary ancient DNA (sedaDNA) to
reconstruct the aquatic and terrestrial biodiversity within the green plants group
(Viridiplantae) over the last ~ 7,000 years from the sediments of Lashmars Lagoon. We
compared our sedaDNA record to a pollen record, charcoal-inferred fire history and
geochemical proxies for catchment and climate processes to provide new insights into plant
community responses to climate and fire. We found compositio nal changes statistically
linked to fire history and climate change. Specifically, sediment calcite content (linked to
drier climates) significantly explained changes in composition within the Viridiplantae.
Statistical analysis further revealed that the major compositional change within the
Viridiplantae, including a decrease in the Fabaceae family (which includes the genus Acacia),
coincided with an inferred increase in fire activity at ~3.3 ka. Interestingly , we also found

evidence for increased amounts of plant DNA during this period of increased biomass
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burning and or more frequent fires, alluding to the role of fuel loads and vegetation density
in controlling fire regimes. Overall, our study sheds new light on the way climate and fire
have shaped past biodiversity on Kangaroo Island, providing insights relevant to future fire
management and further contextualising the complex human history of Kangaroo Island.
Finally, this study demonstrates the potential for the preservation of sedaDNA dating back
to at least ~ 7,000 years in an Australian lake and encourages the application of this novel

proxy in the region.
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The dominant view of the causes driving many of the environmental chal lenges facing
Australia is rooted in a misanthropic view of human  -environment interactions. This view
casts human activities as almost universally deleterious to the environment and posits that
the antidote to our damage t o alfexclesiondohtarhans Bhisj wor | d

view is grounded within a long history of dehumanising narratives that cast Aboriginal

Australians as 3intelligent parasitesi who had no
environments, and thus mucadbermfesfsys tsrtaaltiea whaesn itrh ea |
invaded. Quaternary science provides the only mean
parasitej model , yet -envirenményparadigmgpcbnstsidted tomh u ma n

dehumanising narratives have and continue to be  applied to the framing and interpretation

of our data. One very real outcome of this cultural bias in science is the failure to recognise,
understand and address the underlying causes of so
| critique the deep bias inherent in palaeoecology in Australia and how this loads the dice

against identifying Aboriginal agency in our data. | then synthesise more than 10 years of

data arising from our laboratory that unequivocally demonstrates that culture, not climate,

under pins the current bushfire crisis in southeast Australia  z the removal of cultural burning

unleashed an explosion of Eucalypts across southeast Australia at a scale that now

threatens our very survival on this continent. Finally, | will use this data to emp irically

challenge the 3intelligent parasitej model, highl:i

incorporation of alternate world views in our disciplines.
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The climatic drivers controlling the East Asian Summer Monsoon (E ~ ASM), which directly

affects water resourcesand water -boor ne geohazards for over half of
are still highly debated. The long -proposed alignment between EASM and high latitude

climate forcing suggested by the similarities between Gree nland ice core records and

speleothem archives from China is increasingly challenged by sedimentary terrestrial and

marine records. But there are only a handful of palaeorecords with sufficiently accurate

chronological constraints to provide insights into  the lead and lag of EASM variability

compared to global benchmarks, such as ice core records.

The annually layered sediments of Lake Suigetsu (Japan) provide a unique opportunity to

study EASM variability during periods of rapid climate change at unprecede  nted precision.

The chronologic framework for Lake Suigetsu is an integral component of the IntCal20

radiocarbon calibration, and sampling and chronological work follows strict protocols. Lake
SuigetsuAs | ocation at t he wdand Honshu ncakeaist | i ne of Ja
sensitive to climatic influences by the north  -westerly winter monsoon, and summer to

autumn south -western and Pacific monsoonal influences. Here, we aim to use the Lake

Suigetsu sediments to untangle rapid EASM variability during the  last glacial cycle.

Hydrologic change is reconstructed by stable isotope analysis (oxygen, carbon) of non -

traditional lake sediment material, namely biogenic silica (diatoms) and early diagenetic
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siderite (FeCO3); supported by FTIR (Fourier -Transform Infr ared Spectrometry) estimates of

sedimentary mineral composition.

More than 1,100 samples at 1 cm resolution (siderite isotopes) and 2 cm (diatom isotopes)
have been sampled at sub -millimetre precision covering rapid climate oscillations during
Heinrich eve nts 4 (around 38 kilo years ago) and 5 (around 45 kilo years ago). Analytical
work is ongoing but preliminary isotope and FTIR analyses, in concert with previously
collected X-ray fluorescence and pollen data, imply a delayed hydrologic response in Japan
at the end of Heinrich event 4 compared to the onset of Greenland Interstadial 8. Moreover,
our preliminary results display some interesting similarities between the Suigetsu proxy

data and Antarctic ice core records.
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Archives from Kati Thanda (Lake Eyre) basin indicate atleast three distinct periods of lake
filling during the L ast Glacial Period . The headwaters of the megalake lie as far north as  -19
°, therefore filling events are indicative of increased intensity of the | ~ ndo-Australian Summer
Monsoon (IASM). However, due to the nature of unconsolidated materials, these archives
are limited in how precisely they can constrain the timing of Last Glacial pluvial periods , and
they cannot capture millennial -scale climate variab ility . Speleothems from Mairs Cave

(Flinders Ranges, South Australia), present an opportunity to address these issues

The cave lies on the boundary between the arid and semi  -arid region s and currently
receives rainfall from both the Southern Hemisphere We  sterly Winds (SHWW)and the IASM.
The cave contains pendulites: stalactites with an external  overgrowth of subaqueously
precipitated calcite. The stalactites were initially submerged  ~ 89 ka by rising groundwater s,
which flooded the cave. From that point f orward, the pendulites grew subaqueously during
periods of regional groundwater recharge . Preliminary findings suggest periods of
subaqueous growth align with higher Southern Hemisphere summer insolation , suggesting
the site received enhanced tropical rain fall due to moisture delivery from the | ASM. Growth
rate and magnesium concentration s both appear to be responsive to millennial -scale
climate change, exhibiting increases during both Heinrich events and the cold limbs of
Dansgaard -Oeschger events. This is consistent with increased delivery of tropical moisture

due to southerly incursions of  the IASM.
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The study site liesneart he i ntersection of two Usexgassiorhi ghwaysA
proposed by Crabtree et al. (2021). The cave is also 200 km directl y south of the Warratyi

shelter, one of the earliest sites of human occupation in southern  -central Australia .

Therefore, the palaeoclimate record to emerge from this research could potentially provide

a more detailed climatic contextualisation for this per  iod of human history.
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The recent flooding in Queensland and NSW has affirmed the impacts that extreme

precipitatonha s on peopl eAs |lives and their livelihood.

extremes in the future we need to know how often and under which climatic circumstances
they occur. However, climate models for Australia still involve high uncertainty in predicting
precipitation extremes. This is attributed to the limited paleo record of magnitude and
frequency of past extremes. Though efforts have been made to improve the terrestrial
record of hydro -climatic paleo data in Australia, there still exists a gap in scien tific
knowledge, especially on the spatial scale. Our project tackles this challenge by utilising
paleoenvironmental evidence collected from various ephemeral lakes across the country.
Since filling events of ephemeral lakes are strongly linked to precipit  ation events the
terrestrial record from lakes in key quadrants of the country allows the establishment of
timing, magnitude, variability, and trend of precipitation extremes in the past. A timeframe
of the last thousand years permits the comparison of fre ~ quency and magnitude to inter -
annual variability. While previous studies have focused on high resolution at specific
locations the large spatial scale of this project enables the analysis of spatial variability and
thus will result in an improved understan  ding of the importance of varying climatic drivers
in different regions across Australia. Ultimately, by comparing the importance of climatic
drivers for precipitation extremes in different regions against global climate simulations
uncertainty can be redu ced and future predictions of precipitation extremes can be

improved.
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Due to the increasing impacts of climate change, global sea levels and ocean temperatures

have been rapidly increasing. One region wh ich will be affected by these increased sea

levels are the bays of Horomaka | Banks Peninsula on the east coast of the South Island,

New Zealand. Horomaka is a poorly understood landscape that has been highly modified by

human | and manage meantdEuropeantimds.hrhidMésearch will investigate

the interactions between changes in the coastal system and the surrounding catchments

which are deeply incised valleys in the flanks of an old volcanic complex. The work focusses

on three locations: TeWh akar aupo | Lyttelton Harbour, Kawat ea
Wairewa | Lake Forsyth and uses a combination of micro  -fossil, geochemical and

sedimentological proxies to decipher ecological, hydrological and anthropomorphic changes

in these catchments.

Herewepr esent our preliminary findings from Te Whaka
3.4 m shallow marine sediment core was collected from the mudflats of the innermost

harbour. Foraminiferal records indicate a rapid infilling of the harbour with a shift in

conditions from low intertidal to high intertidal to present day salt marsh. This change in

sedimentation is reflected in our X -ray Fluorescence results, which show increased

variability in terrigenous sediment and organic content at the top of the record. This

research presents the first of its kind in Horomaka to reconstruct past environmental

conditions over time.
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Future research will include pollen and micro -charcoal analyses and grain size analysis to
amplify the palaeoenvironmental data. This research  will develop key information on
changes in both marine and terrestrial environmental change and sedimentation rates over
the late Holocene, which will help inform the management response to enhanced climate

change and urban development in the harbour.
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Detailed comparisons of Antarctic and Greenland ice core records suggest an inter -

hemispheric asynchrony of climate change at the end of the last glaciation. Th e extent to

which this climate variability, its timing and regional synchrony affected the southern mid -

latitudes remains uncertain. Here we present a compilation of multiples selected terrestrial

proxy paleoclimate data from key mid -latitude Southern Hemi sphere landmasses spanning

the last glacial -interglacial transition, focusing on the onset of the last termination (T1). Our

results show that synchronous deglacial climate conditions induced terrestrial

environmental shifts i n Thesniskamdiara westdra Ratagoaiamdt and As s o
the beginning of T1, consistent with the commencement of the deglacial warming revealed

by Antarctic ice records following the Last Glacial Maximum.
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This paper presents a review of spatial and temporal radiocarbon ( #C) variations in the
surface ocean for the Tropical and South Pacific. Radiocarbon has been recognised as a
powerful transient tracer for the study of ocean circulation, and its variations associated
with environmental and climatic changes. Investigation of radiocarbon changes in the
surface ocean with time and space , thus, not only is crucial for accurate dating of marine

samples but also delivers useful information on the carbon cycle and climatic systems.

Accurate and reliable dating of marine samples (e.g., shells, corals, coralline algae and
foraminifers), is inc reasingly critical for correlating them with terrestrial and ice  -core
records, and consequently for better understanding of palaeoclimate. The dating, however,
is not straightforward and involves estimates of the marine radiocarbon reservoir effect (or
simply the marine reservoir effect, MRE), an aging effect of the surface ocean relative to the
atmosphere. Traditionally, for a given location or region the MRE is generally assumed to be
constant through time and its modern, pre  -1950 value is used for calibr ating marine *C
ages. However, there is growing evidence that the effect is not constant but varies with time.
Temporal MRE variability has been reported for a number of oceans and seas during the
late Quaternary and Holocene. For the Tropical and South P acific, large temporal changes in
the MRE of several hundred to almost a thousand of years during the Holocene were
documented for a number of sites across the basin. Mechanisms of these changes, and

their implications for climate variability and changesi  n ocean circulation are discussed.
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The Willandra Lakes Region is a key location for understanding both past environmental
changes in south -eastern Australia and the Abo riginal heritage of the Australian continent.
The landscape record here charts the interplay between fluctuating lake levels and lunette
formation, while preserving the activity traces of generations of people who called this
Country home. Despite ~60 year s of study and the shear wealth of evidence available
throughout the Willandra, the focus of geological research has remained almost entirely
within the confines of the Lake Mungo basin. This study forms part on an ongoing ARC
DECRA project that aims to sy stematically construct high -resolution chronological and
stratigraphic record s of landscape and vegetation change at critical locations throughout the
Willandra . In this presentation, we revisit and present preliminary findings for two
previously investiga ted locations within Lake Arumpo, downstream from Lake Mungo; Top

Hut 1 (TH1) and Long Waterhole Gully (TH3).

The TH1 site is located within a blow out on the Outer Arumpo lunette. Here, a succession of
clean quartz sand dunes were deposited between 50 and 40 ka over the top of a basal red
dune. The quartz dune is then overlain by a series of interbedded clean quartz sands and
pelletal clay beds, each ~20 z30 cm thick, before being capped with a well -developed

palaeosol and modern mobile quartz sands.

The now ~4m deep Long Waterhole Gully location was formed via catastrophic down  -cutting
of a drainage ditch excavated into the margin of

phases of sandier sediments, representing pulses of returning water to the lake bas in, are
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interbedded with both deflated pelletal clay beds and shallow water lacustrine deposits.
Preliminary optical ages indicate a punctuated sequence of deposition at Long Waterhole

Gully beginning at ~46 z38 ka ago and terminating sometime after ~13 79 ka ago.
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The rate and magnitude of the Antarctic Ice Sheet (AIS) contribution to global sea  -level rise

beyond 2réntaibsh@idy uncertain. Past changes of the AIS, however, offer

opportunities to understand contemporary and future ice sheet behaviour. Based on a

review of evidence to date, here we outline how the AIS evolved through the pre -industrial

Hol ocene, 11,700 years ago to 1850uCE. Three main
identified: a period of rapid ice volume loss across all sectors in the Early  and Mid Holocene;

a retreat inland of the present -day ice sheet margin in some sectors, followed by readvance;

and continued ice volume loss in several sectors during the past few millennia, and in some

areas up to and into the industrial era. Global seal evelsroseby24z12um owing to the
period of rapid Antarctic ice loss and possibly fellby0.35 z1 . 28 m owi ng to subseque
readvance. Changes in the AIS during the Holocene were likely driven by similar processes

to those acting today and predicted for the  future, which are associated with oceanic and

atmospheric conditions as well as bed topography.  Periods of both ice volume loss and ice

volume gain would have influenced Southern Ocean circulation, with potential implications

for Southern Hemisphereclima t e. Mor e work is needed to better u!
contribution to sea -level change and role in Southern Hemisphere climate variability during

the Holocene.
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Bivalve shells can provide a unique opportunity to reconstruct past climate and its effects on
the bivalve mollusc ecology and habitat coastal environment and ecosystem. Oxygen
isotopic composition of the shell is a reliable proxy foramb  ient temperature and salinity.
Shell growth pattern provides ecological information (e.g. growth) of bivalve mollusk, which

is controlled by ambient environment (e.g. temperature) and ecosystem (e.g. food source).
Geochemical signatures can also provide in  dependent information from each proxy. The
St i mps onAs Mbeleenada stimipsomis a long-lived bivalve species that distributes
around the north -eastern Pacific coast and is a suitable archive for such purposes. Oxygen
isotope analysis of modern spec imens demonstrated that the bivalve generally grew
between spring to late -autumn, and maximum seawater temperature can be reconstructed.
The timings of the growth cessation and re -start are likely to be affected by food availability
and not solely controll ed by temperature. The annual growth rate presented multi  -decadal
fluctuation, but its pattern was partly different from the Pacific Decadal Oscillation, likely
because the dynamics of coastal productivity are slightly different from the physical
oceanogra phic dynamics. The fossil specimens from MISs 5, 7, and 9 showed more rapid
growth at the earlier ontogenetic stage, while the maximum size was smaller than the
modern specimens. Reconstructed temperature suggested that the cold water Oyashio

current was s tronger during the MISs 5, 7 and 9, the interglacial periods.

Australasian Quaternary Association Inc.

ABN 78 458 664 047
www.aqua.org.au I I




63

Water mass history
Paci fic through th
usi ng radi ol ar

Lowe, V!, Cortese, G, Bostock, H.

1Schoolof Earth and Environmental Sciences, Universit@Qofensland, Brisbane, QLD,

Australia;?Surface Geoscience, GNS Science, Lower Hutt, New Zealand

It is widely accepted that the Southern Ocean plays a key role in global climate by

influencing atmospheric carbon dioxide over a glacial cycle. However, questi  ons remain
regarding the changes in productivity and ocean circulation as they relate to Southern

Ocean water masses. Polycystine radiolarians are a group of siliceous microplankton that
inhabit the whole water column from surface to sea floor. They peak i n abundance between
100 and 400 m depth and display significant diversity in the modern Southern Ocean, and

their distribution is related to water masses and ocean circulation (Lawler et al., 2021; Lowe

et al., 2022).

Here we present a history of Southwest Pacific water mass history over the last glacial cycle
using a newly developed statistical approach. We apply the Southern Ocean Water Mass
Method (SOWM) and Southern Ocean Sea Ice Index (SOSI) to a transect of sediment cores
through the Southwest Pacific Sector of the Southern Ocean. The cores span from the
Subtropical Front to the Polar Front and represent the last glacial cycle (160,000 years). We
compare the results of the SOWM and SOSI with geochemical (stable isotopes, opal content
elemental variatio ns) and other microfossil data (diatom assemblages), on the same cores.
We investigate the changes in ocean circulation and water mass structure over the glacial

cycle and the implications of those changes on the climate and carbon cycle.
References:
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Lowe et al., In Prep, Southern Ocean Water Mass Method: A combined 3 -tool statistical
approach to provide new insights on the paleoceanography of the SW Pacific from

radiolarian assemblages
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The Antarctic Ice Sheet (AIS) is currently losing mass and the causes of these changes are
not fully understood. Satellite records extend 40 years, but ice sheets respond to climate
from seasonal to centennial and longer timescales, meaning hundreds of years of
observational data ar e required to understand the physical processes driving AlS surface
mass balance change on interannual, decadal, multi -decadal and centennial timescales.
Therefore, paleoclimate data is necessary to be able to characterise variability to
differentiate betw een trends and variability in surface mass balance, as well as to
understand the processes which drive changes in surface mass balance. This research
addresses these critical gaps by characterising past variability in surface mass balance
changes in Antarc tic ice core accumulation records over the past 1000 years. Ice cores
provide annually resolved records of accumulation changes and climate signals dating back
through recent centuries. This study utilises regional composites of ice core data, which
provid e a helpful circum -Antarctic perspective. Regional (composite) differences as well as
local (specific) ice core trends in snow accumulation are compared. Significant changes in
accumulation trends are witnessed in pre  -industrial and post -industrial periods
predominant frequencies of variability are identified. Distinct similarities in trends and
variability in accumulation rates over the past 1000 years are withessed across different
regions of Antarctica. This study characterises present surface mass bala nce changes in the
context of natural past variability and the anthropogenic influence on Antarctic surface

mass balance changes.
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Fire is the dominant ecological disturbance and a prominent natural hazard in south -
eastern Australia and its management continues to pose a number of issues. Consideration
about recent trends in fire ( e.g., fire becoming more extreme, more hazardous) are
hampered by a relatively short instrumental and historic record. Although the accumulation
of charcoal in sedimentary archives continues to be the dominant proxy of past fire, and

offer much longer temp oral perspectives, links between fire and charcoal are not well
established globally or in Australia. Here, | will be describing my research located in several
Temperate Highland Peat Swamps on Sandstone (THPSS) located in the Blue Mountains.
This research primarily uses high -resolution 14C dating and charcoal analysis to consider
how recent fires (intensity, area burnt, distance from the sites) are represented in the THPSS
sediments (e.g., charcoal accumulation, charcoal morphology). Our aims include
investigating how fire regimes have evolved over the past 100 years and to consider drivers
of fire including climatic variability and historic changes in natural resource management
(e.g., hazard reduction fire). Ultimately our goal is to use this calibration exercise to quantify
links between charcoal characteristics and fire regime, such that this can be used to better
characterize fire regimes over the many thousands of years (also preserved in sediments of

these THPSS mires).
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The lower Kati Thanda -Lake Eyre (KT-LE) Basin, including Kati Thanda -Lake Eyre (KT-LE) itself,
i s Austr al i advogrceloday ane likdly hak been throughout the late Quaternary.
Distal dust records from the Australian seaboard and marine basins indicate high variability
in continental dust emissions, implying changing conditions in dust source areas (or
changing so urce areas). Contemporary studies point to hydro -climate variability being the
most significant control on dust activity. At KT-LE, palaeo-shoreline records indicate
pronounced hydrological variability over the past glacial cycle, which could account for
variability in dust emissions. This includes a generalised reduction in lake levels during the
last 100 ka, particularly after 48 ka. Recent detailed revaluation of the iconic Williams Point
sequence at KT-LE confirms this general pattern, but also indicate s variability within this
generalised drying trend. Previous work at Williams Point suggested a nhumber of net dust

deflation episodes, hypothesised to have resulted in lake  -bed lowering. In this study we re -
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examine the links between continental -scaleduste mi ssi ons reconstructed al

seaboard/marine basins and palaeo -environmental conditions at KT-LE Results show long -
term dust emissions are well linked to hydrological conditions at KT ~ -LE throughout the last
two glacial cycles. However, they imply that the formation of the substantive proximal

Williams Point aeolian unit has little association within continental scale dust emissions,

implying aeolian activity is not a uniform process across KT -LE. There is also little evidence
of significant n et-dust deflation events recorded downwind of KT  -LE, with the exception of a
dust pulse during the Last Glacial Maximum. In summary, we still have much to learn about

dust emission processes at KT-LE
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Despite its widespread use in palaeoecology, pollen -based reconstructions are limited by
coarse taxonomic resolution. Pollen of narro  w-range species that might be used as
ecological indicators, for example, can be difficult or impossible to distinguish from the

pollen of geographically widespread, and therefore less informative, taxa.

Plant macrofossils, by contrast, are routinely iden tified to species level, and a majority of the

species present in Southeast Australia during the late Quaternary still exist today. These

improvements to the taxonomic precision of palaeobotanical records allow for the use of

bioclimatic niche models to qu antitatively reconstruct palaeoclimate , based on fossil

speciesAN modern day climatic niches. Combining the

more nuanced interpretation of late  -Quaternary vegetation and climate.

We sampled for pollen and plant macro fossils at a known late Quaternary palynological site
in the Otways, Victoria (McKenzie & Kershaw, 2000). Here, we present a detailed pollen

record and use plant macrofossil remains to confirm species identifications and conduct
bioclimatic niche modelling . Our study reveals that, although the site has remained a rare
mainland refugium for Nothofagus cunninghamii throughout the entire period of the record,

the regional vegetation has undergone significant environmental change.

By employing a multi -proxy ap proach that encompasses both pollen and macrofossil
analysis, this study provide s precise new estimates of the composition of Southeast
Australian biotic communities and climates.  These results contribute to the globally

significant debate around the influ ence of the late Quaternary climate over the generation
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and maintenance of terrestrial biodiversity, and to the increasingly urgent discussion of the

degree of sensitivity of Australian plant taxa to changing climate in general.

References:
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Holocene palaeoclimatology provides insights into the climate system, with particular

relevance to the next century. This is especially true in sub -tropical Australia due to the
under representation of the region in Holocene climate studies. Karboora (Blue Lake), on
Minjerribah (North Stradbroke Islandpueensland, Australia is a groundwater window lake of
major ecologicaland cul tural significance. The | akeAs stror
aquifer underpins lake level stability, rendering Blue Lake sediments an ideal tracer of

subtle changes in climate. Here, we report a new 5,500 -year oxygen isotope record from
biogeni ¢ (diatom) silica (p*®Ogsj) that records variations in rainfall resulting from changes in
Pacific atmospheric circulation. These interpretations are supported by modern monitoring

over a 20 month period, including the  d'®O of lake water, rain water, plant cellulose, and

biog enic silica. We link rain p*®0 to changes in El Nifio Southern Oscillation (ENSO) phases,
with phases showing distinct isotopic change that may be linked to tropical or extratropical
sources of rainfall. On these grounds, we infer a dominance of extratropic al rainfall from 5.5
kyr BP to 3.5 kyr BP, a period of transition from 3.5 kyr BP to 2.5 kyr BP dominated by

neither tropical or extratropical rainfall, then a shift to tropically sourced rain from 2.5 kyr

BP to the present. The early record (5.5 kyr BP 7 3.5 kyr BP) most likely reflects a
suppression of summer rainfall caused by a weakened ENSO. This is most likely linked to
higher northern hemisphere insolation causing a northward shift in the intertropical
convergence zone and westerly wind belt which in  turn affected synoptic systems in the

Coral and Tasman Seas. The increasing variability in the late record (3.5 kyr BP to present)
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most likely represents an increase in summer rainfall driven by the intensification of ENSO

in the late Holocene.
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El Nifio-Southern Oscillation (ENSO) is naturally highly variable on interannual to decadal
scales making it difficult to detect a possible response to climate forcing. Despite the high
variability, sev eral lines of evidence from tropical corals, mollusc, lake sediments, and
foraminifera suggest that 5,000 -3,000 years ago ENSO variance was on average reduced by

60-80% compared to the present day. We investigate the seasonal -to-centennial variation in

ENSO amplitude and tropical cl i mat e -3J000yeans@got hi s
using a new Sr/Ca SST record from a 175 -year-long 4,300 -year-old coral, and new d180 and

Sr/Ca results from a similar -aged ~180-year-long Porites sp. coral. Both corals were

di scovered on Kiritimati (Christmas) Usl and, an

tropical Pacific. Together, these corals confirm a reduction in ENSO amplitude and that

ENSO amplitude is modulated on multi -decadal scales. Composites of m onth -by-month
changes in Sr/Ca-SST show an unprecedented view of ENSO and detail which seasonal -scale
features of ENSO are an inherent part of the system, and which are subject to change under
altered climate states. We also investigate the millennial time  scale changes in ENSO
variance using combine coral oxygen isotope ( d*®0) data from central Pacific corals and a
suite of forced and unforced simulations conducted using the CSIRO Mk3L and GFDL CM2.1

climate system models. On millennial timescales, the coral data reveal a statistically
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significant increase in ENSO variance over the past 6,000 years. This trend is not reproduced
by the unforced model simulations but can be reproduced once orbital forcing is account ed
for. Together these views of past ENSO may contribute to advances in understanding the

response of ENSO to fu ture changes in climate forcings.
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The oxygen isotope ratio of biominerals in kangaroos ( d'80x) has long been recognised as
varying with relative humidity ( h) (Ayliffe and Chivas 1990), but a quantitative proxy for h
from d'8Ox has not been developed because of the perception that the underlying drivers
were not fully understood (Kohn 1996) and that te mperature was an important influence on

the d'®Oxzh relationship (Murphy et al. 2007) .

Here, we use new ly developed leaf water isoscape (Mclnerney et al. In Review) in
conjunction with a standard body water model for herbivores  (Kohn 1996) to predict 787

d*80y tooth enamel values taken from the literature.  The modelled and observed d™®0O

closely agree, with a regressi on %ofQ58. eTheddilurel .

of previous attempts to model the  d*®Oxzh relations hip is attributable to underestimation of

enrichment due to transpiration.

By explicitly linking body water and leaf water isotope models, we then predict h from 787
d'8Ox values based entirely on first principles. The d*®Ox-derived h closely matches BO M
annual daytime relative humidity for each location (RMSE of 8.7% for predictions of h >30%).
Air temperature has only a small effect on predicted  h values, falling within the uncertainty

of predictions. Moreover, the theoretically -derived d'®Oxzh relationship closely matches the
empirical one, supporting that the underlying factors driving the relationship are well
characterised by the linked body water zleaf water model. The outcome of this modelling is
that the oxygen isotope ratio of fossil kangaroo  tooth enamel provides a quantitative proxy

for past relative humidity.
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Prominent features of the northern and western coasts of northwest Tasmania are relict
marine cliffs and associated flights of terraces up to 55 m above sea level (asl). Also present
along the northern coast are dune systems parallel to the present coastline. Previous
authors have suggested a Last Interglacial age for cliffs and terraces, implying a rapid rate of
uplift, which is not supported by tectonic evidence. In this paper we present new
geomorphological evidence for a marine transgression extending c. 28 km south of the
present shoreline. Features identified include dunes (fine quartzose sands), beach ridges
and spits (gravelly sands), cliffs, and recessional ridges (sandy loams) and lunettes (fine
sands) around relict tidal flats (silty clays). The extensive marine transgression responsible
for these features resulted in the higher land (the Christmas Hills predominantly formed in
Cambrian siltstone/mudstone) lying between the Montagu catchment to the south and
west, and the Duck catchment to the east, becoming anisland. ATT -OSL age of c. 522455 yr
BP obtained on an inland dune at 44 m asl indicates that this extensive marine
transgression occurred in MIS 13. A TT -OSL age of 104+6 yr BP for what appeared to be a
recent foredune at Anthony Beach shows that this dune and the parallel dunes south of it
formed in the Last Interglacial (MIS 5), not in the Holocene. The quartzose nature of the
sediments mapped around the southern Christmas  Hills indicates that the MIS 13
transgression reworked silica -rich alluvium derived from siliceous rocks, which in turn
suggests that the Arthur River, having headwaters mostly in Precambrian quartzose schists,
siltstones and cherty dolomite, may have once flowed northwards either side of the

Christmas Hills rather than westwards as it does at present.
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The palaeoecological and geochemical analysis of peat in the Natural Laboratory Peat -
swamp Forest (NLPSF) has been used to identify the drivers of fire severity (FS) events and
the associated responses, resilience and recovery time of this peatland system to aid in

future restoration efforts in the Sebangau Peatland National Park (SPNP). From 4 500 years
BP to present, fire events have increased in severity and the drivers of FS included changes
to sea level, increased frequency of El Nifio events, increased biomass, and anthropogenic -
driven degradation. The increased FS along with changes to th e hydrology and peat
condition over time have resulted in a vegetation turnover from mixed of peat forest and

other vegetation types during the mid to late Holocene (4500 to 1201 years BP), to peat
swamp forest (PSF) during the following ~800 years (1200t o 378 BP), lowland vegetation
mixed with swamp forest (LMS) and open vegetation (OV) for the period between 377 and
134 years BP and finally, freshwater swamp forest (FSF) and OV in the last ~200 years (133 to
-54 years BP) (Fig 1). From the Principal Com ponent Analysis (PCA) and Generalised Linear
Model (GLM), the changes to dominant vegetation types were due to changes in local
hydrological conditions, as well as the fertilising effect from the combustion of organic

matter (i.e. release of N and other mi nerals) and loss of soluble peat component during fire
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events. This information, together with the thresholds and lags of the responses, provided

the following restoration insights: 1) Vegetation species have different fire intensity

tolerances and transit ion from PSF to LMS and OV require d a higher threshold with recovery
time of approximately 70 to 80 years; 2) PSF expanded with higher peat nutrients (i.e. TN)
and required wet peat environments compared to FSF and LMS but some PSF species (i.e.
Euryaand llex) were able to cope with slightly drier peat conditions ; 4) Future revegetation

in SPNP can focus on species such as Araceae, Restionaceae Myriophyllum, and Ficusas they
were able to withstand high FS, less acidic and minimally wet conditions, while sustaining

carbon accumulation in degraded tropical peatlands.
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Figure 1: Changes in peatland ecosystems from zone A, B, C and D. Variations of fire
severity, hydrological condition (testate amoeba (TA) wet proxy), and vegetation turnover
are also in cluded to provide understanding of the slight changes in vegetation types over

the past 4500 years BP.
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Fire is an important ecosystem process, concern of natural resource management and is
involved in several issues regarding how people manage landscapes both in Australia and
elsewhere. A fire regime is clearly a dynamic framework for consider ing fire, and in the
absence of long instrumental or historic observations, proxies of past fire are needed. The
use of charcoal in sediments as an indicator of past fires has a long history and there is no
doubt that charcoal analysis has made significant  progress over the last few decades: for
example, the shift towards t heandtodsHotimdgé cati on of Y
processing (e.g. CharTool) and the quantification of fire frequency (e.g. CharAnalysis)
Nonetheless, some techniques have crepti n without careful consideration of their effects

on charcoal: as an example, it is commonly assumed that  pyrolysis and oxidative heating
produces materials that are resistant to environmental degradation and to our laboratory

methods .

Here we demonstrate t wo simple laboratory processes that have significant influences on
how charcoal is isolated and quantified in sediments: a) methods to estimate sample

volume; and b) the use of an oxidant, which is commonly used for the removal of

unoxidized organic materi al and thereby concentrate charcoal. We particularly highlight that
charcoal formed in a low intensity fire is likely to be completely lost using even mild oxidants
(Constantine & Mooney, 2021). We describe several (unpublished) solutions to these
problems : for a) we routinely use a pycnometer to determine the bulk density of freeze -

dried sediment samples; and for b) we have experimentally demonstrated that a vastly
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reduced time in a dilute oxidant has a much -reduced effect on less -recalcitrant charcoal.
Finally, we describe a new version of Chartool, which provides considerable improvements

in the quantification of macrocharcoal isolated from sediments using wet -sieving. Our goal
in this research is to provide simple and fast methods for extracting and quan tifying
charcoal from sediment, and that this charcoal provides an unbiased and faithful record of

past fires.

Constantine M. IV and Mooney S.D. (2021) Widely used charcoal analysis method involving
NaOCI results in loss of charcoal formed below 400°C. The Holocene

https://doi.org/10.1177%2F09596836211041740
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Port Davey, Bathurst Harbour and Melaleuca Inlet in the southwest corner of Tasmania are

key elem ents of a globally unique estuarine system, which forms an important part of the
Tasmanian Wilderness World Heritage Area (TWWHA). The area contains distinctive coastal
mires, consisting of fibrous peat (around 1 to 3 m in depth), as well as associated dis  tinctive
channelled estuarine features Little is known about when and how these wetland systems

form, particularly in terms of the role of environmental factors, such as changing climates

and sea level alterations, as well as depositional rates. Sediment ¢ ores were collected from
three coastal mires in the region to examine formation process and responses to Holocene
environmental change. Sedimentological, palynological and charcoal data will be presented

for the three locations, which provide information o n when these systems formed and how

they have responded to climate, sea | evel and
CreekAN is a sedgeland | ocated near Mel al euca

age of 3,625 cal. yearsBPwascollect ed; the second site YNorth

is situated near the mouth of the North River and a 275 cm core was collected with basal

age of 7,540 cal. years BP; and the final site

adjacent to the mouth of Old River and from which a 89 cm core was collected with a basal
age of 740 cal. years BP. This information, together with data from the present wetland
dynamics, along with the longer term palaeoecological and geochemical results, provides
important findings for the management of these systems, particularly in terms of fire

regimes and potential response to sea level rise.
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Figure 1. North Creek coring site, Bathurst Harbour, Tasmanian Wilderness World Heritage

Area.
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The Last Interglacial maximu m, termed Marine Isotope Substage 5e (MIS 5e) as originally
defined in the oxygen isotope timescale, and dated at 128 7116 ka, is a distinctive event in
recent Earth history. The interglacial represents the warmest climatic interval over the past
128 ka and one of the warmest interglacials over the past 800 ka. The field relationships and
morphostratigraphical characteristics of MIS 5e coastal successions is briefly reviewed from
numerous sites in south -eastern Australia, extending from western Eyre Peninsul  a, South
Australia to the Hunter Valley, New South Wales as well as sites in Tasmania and the Bass
Strait Islands. Where possible, the palaeosea -level records are also described from several
sites which question the notion of bipartite high sea  -level stand s during the interglacial.
Differences in coastal palaeogeography between the Last Interglacial and the current
Holocene interglacial, and the magnitude of relative sea -level rise required to affect these

coastal landscape changes are also examined.
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Refracted black carbon (rBC) measured from polar ice core records can be used to infer
historic levels of biomass burning from terrestrial sources. McC  onnell et al (2021) * compare
rBC levels from Antarctic ice -core records with selected paleoecological records from nearby
Patagonia and more distant Tasmania and New Zealand to conclude that burning by early
Polynesian (Maori) set tddethespreindustridlearborZeenesdioasrind
the southern hemisphere mid -latitudes during the past 2,000 years. Yet, closer scrutiny of
existing paleoecological records shows that all these terrestrial source regions were likely to

be contributing to the pea k rBC levels. This distinction is important because it enables the
hemispheric scale environmental impacts on the remote Southern Hemisphere to be

attributed to multiple societies that were engaged in biomass burning, rather than to a

single cultural phase .
Reference:

McConnell, J.R., Chellman, N.J., Mulvaney, R. et al. Hemispheric black carbon increase after

the 13™-century Maori arrival in New Zealand. Nature 598, 82785 (2021).
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Southwestern Australia relies significantly on groundwater for domestic and industrial
purposes. As water availability has decreased and is projected to continue to decrease with
climate change, it is critical to und erstand the impacts of climate change on groundwater
recharge for this region. Speleothem (e.g. cave stalagmites) deposition is directly related to
groundwater recharge, as they form from rainfall which has infiltrated into the vadose zone
and represent p eriods of potential aquifer recharge.  In this study, modern speleothems
from five caves record a consistent response to a sustained decrease in rainfall across
south-west Australia that began in the 1970s,
oxygen i sotopic composition (Priestley et al
response to the shallow karst aquifers becoming disconnected from rainfall recharge due to
regional drying. As the coastal caves are located in highly permeabl e host rock along the
wettest zone of the region, our findings imply that rainfall recharge to groundwater across

the southwest Australian region may no longer be reliably occurring. The paleo -record for
speleothems from south -west Australia (Treble et al ., 2022) provides a longer -term context
to assess the recent isotopic uptick against and confirms that no similar events are seen in

the last 800 years in stalagmites from the region.

Priestley, S., et al. (2022). Caves provide early warning of unprecedent ed decrease in rainfall

recharge of groundwater. Research Square doi: https://doi.org/10.21203/rs.3.rs  -1556439/v1
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Treble, P. C., et al. (2022). Ubiquitous karst hydrological control on speleothem  oxygen

isotope variability in a global study.

doi:10.1038/s43247 -022-00347-3
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Oxygen isotope ratios from marine mollusc carbonates have been widely used for both
high -resolution sea -surface temperature (SST) reconstructions, and to study the seasonality
of shellfish foraging patterns from archaeological sites worldwide. Most studies have

focused on obtaining high -resolution records from shells, by combining g eochemistry with
detailed analysis of growth patterns (sclerochronology). However, in some deposits, shells

may be unsuitable for analysis due to fragmentation or dissolution. Opercula are structures

that close gastropod shell apertures when the animals ar e retracted. Some species, such as
Lunella undulata (the lightning turban shell), have hard, flat, and dense carbonate opercula
that are better preserved than shells in archaeological and geological deposits. In this study,
we compare oxygen isotope record s obtained via high -resolution sclerochronological
analysis of live -collected Lunella undulata shells and opercula. W e f o u n d®Otdbriged p
SST reconstructions compared favourably with instrumental SST records over the period of
collection , suggesting that both archives are reliable palaeothermometers , however, annual
SST ranges were slightly greater in shells than in  opercula. Both archives were found to be
able to reconstruct seasonal foraging information, however, shells provided more accurate
data. This study shows the potential of Lunella undulata shells and opercula as
palaeoclimate archives, and indicates that, where shells are fragmentary or unavailable,
opercula can also provide reliable records. As remains of these molluscs are found in
archaeological sites across southeastern Australia, this study demonstrates the potential of

both shells and opercula for pal aeothermometry and seasonal foraging studies.
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2Environmental and Rural Science, University of New England, Armidale, ;NSMSTO,
Lucas Heights, NSW

Floodplain wetlands support enormous biodiversity and range of other vital ecosystem
services. However, these wetlands are threatened by a range of processes. In the Murray -
Darling system of southeast Australia, these processes include altered wetting regimes,
cropping, grazing, invasive species and even forestry. Detecting and m  onitoring changes to
these systems is limited by poor benchmark data, which would otherwise provide the basis

for establishing the degree and nature of changes as well as possible drivers. This study
sought to establish benchmark conditions and temporal pa  tterns of change in wetland plant
communities by examining stratigraphic changes in preserved plant and animal remains.
Sediments from 12 wetlands in the Koondrook -Perricoota Forest were sampled at 2 cm
intervals to depths of 30 cm to 40 cm. Lead-210 datin g of the sediment profiles suggest the
upper 10 to 16 cm of these sediment sequences were deposited in the last 100 years.
Identified remains included Azolla megaspores, charophyte oospores, bryozoan statoblasts,

chironomid head capsules, cladoceran ephipp ia and orobatid mites.

The preserved remains assemblages of the pre and post -invasion period were generally
distinct, though the degree of change varied among wetlands. In general, the post -invasion
period is characterised by declining richness and divers ity and to a lesser extent abundance
in charophyte oospores in several of the wetlands. While there is no compelling evidence as

to a specific cause of these changes, they are likely a response to declining frequency of
flooding of the wetlands as a result  of flow regulation and water abstraction. In the case of

the apparent declines in charophytes, the impact of introduced grazers such as cattle could
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well have been a factor given that trampling and increased turbidity arising from their
presence in and ar ound the wetlands is likely to have been detrimental to the persistence of

these submerged plants.
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History, Australian National Universit Canberra® Max Planck Institute for the Science of
Human History, Max Planck Institutéena®Gunaikurnai Land and Waters Aboriginal

CorporationKalimnaWest.

Prior to colonisation by Europeans, many landscapes around the world had been

deliberately shaped, maintained and cared for by First Nations peoples using skilful land -
management practices. These land management practices were supressed and eradicated
via colonisation; subsequently replaced with the imposition of European landscape ideals.
This shift in management has led to a broad set of environmental consequences that pose
contemporary challenges, many of which are now being compounded by the impacts of
climate change. Recent catastrophic wildfires have kindled discussion about the return and
expansion of Indigenous cultural burning practices to mitigate against climate -driven

catastrophic bushfires across these landscapes.

Catastrophic bushfires in southeast Australia  are framed around four themes: 1. climate
change; 2. ignitions; 3. fuels; and 4. risk -adverse policy frameworks. Compounded with these
are wilderness ideologies, which have allowed for policy and research to ignore past

ecological conditions and ignore and supress a wealth of Indigenous knowledge of healthy
landscape management . Here, a synthesis of our palaeoecological research from across
Gunaikurnai ( Gippsland, VIC) and Bundjalung (Northern Rivers, NSW) Countries is discussed
to highlight coherent trends of landscape change pre - and post -British Invasion. By doing
so, we aim to understand the influence of Aboriginal management, namely fire, and the
consequences of the removal of strategic and managed burning across southeast Australia.
Through this research we can develop datasets of environmental change spanning the pre -

to p ost-British Invasion period to create appropriate baselines and management
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approaches that can guide future landscape management  of the southeast Australian

landscape.
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South-eastern Australia is notoriously fire -prone, leaving the landscape vulnerable to
extensive erosion as vegetation cover is decimated and soil hydrophobicity is increased. As
climate change continues to modify fire regimes at local to national sc  ales, it is forecast that
bushfires will increase in severity, intensity and area burned. However, our existing records
rely primarily on satellite imagery, which is limited to the last 30  -50 years, or charcoal and
tree rings analysis, preventing the disti nction of fire severity and characteristics. To better
defend against the effects of bushfires in the future and determine whether events such as
the Black Summer Bushfires of 2019 -20 are the new normal standard, there is an urgent
need to develop new tech niques that can significantly extend our fire record. Boron (B)
isotopes and Fourier Transform Infrared (FTIR) spectroscopy lend themselves as potential
proxies due to their sensitivity to changes in vegetation cover and chemical bonds,

respectively.

The Upper Blue Mountains in New South Wales (NSW) and Namadgi National Park in the
Australian Capital Territory (ACT) are known fire hotspots and, therefore, ideal for proxy
development. Sediments collected from swamps and large order streams capture a range o f
fire return intervals which can determine the resolution of each proxy. An age -depth model
has been paired with results from these two proxies to formulate a hindcast model.

Preliminary analysis of small order creek sediments shows an increase in the 11!B value of
sediment layers expected to record fires due to input of leaf material in ash which has a

higher B composition. This is accompanied by a relative increase in aromatic bonds, which

are more temperature and decomposition resistant. If success  ful, these techniques have the
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potential to be applied to global biodiversity and fire hotspots to allow improved mediation

of and recovery from future fire events.
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In the equatorial Pacific Ocean, proxy evidence and geophysical models of relative sea level
(RSL)demonstrate higher -than -present sea levels in the Mid -Holocene (6,000z3,000 years
ago) and subsequent RSL fallto present day. The manifestation of this  RSLhighstand (>1
meter amplitude ) has implications for the pattern of human migration and settlement of
islands in Remote Oceania. Evidence of initial human settlement on atoll isla nds eastwards
of New Guinea and the Philippine Islands is generally dated later than this RSLhighstand,
because falling RSLover the last few thousand years provided greater lowland coastal areas
ideal for settlement. Post -settlement, complex political hi erarchies emerged in the region in
the era just prior to European contact, which is demonstrated by the construction of

monumental architecture.

The Federated States of Micronesia hosts two significant sites of monument building: Nan

Madol and Leluh, whic h are UNESCO World Heritage Sites on the island s of Pohnpei and

Kosrae. The prevailing interpretation of Nan Madol is that the site was constructed on man -
madeislets sur rounded by shal | owanintarpretation that assumesaa nal s A)
fall RSL during the Late Holocene . Previous studies and our observations show the

preservation of ~4 m -thick mangrove sediments of Late Holocene age on Pohnpei and

Kosrae. These radiocarbon -dated m angrove sediments indicate sustained sea -level rise

because mangroves i nhabit a narrow and quantifiable elevation range with respect to mean
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tide level. Ongoing local-scale subsidence is the most likely cause of this sea -level rise, and
suggests that sea level was ~1 m lower than present when Nan Madol was built and

inhabited (~1180 AD). Our new mangrove -derived RSL reconstruction shows that island
subsidence is occurring at a greater rate than incorporated into future RSL projections, and
indicates that Nan Madol and Leluh may be more vulnerable to future sea  -level rise than

previously anticipated.
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The Earth system is rapidly changing in response to anthropogenic climate change. Reliable
modelling and climate predictions , which depend upon high -resolution and continuous
paleoclimatic reconstructions, are crucial for future environmental management. In

Australia, and indeed the southern hemisphere, continuous terrestrial records that stre tch
into the Pleistocene are extremely rare. The Darwin Crater of western Tasmania is an
exception, offering ~70m of lacustrine sediment and ~800,000 years of paleoclimatic history.
Darwin Crater therefore provides a unique opportunity to analyze deep -tim e southern

hemisphere climate dynamics.

Numerous marine cores surrounding Tasmania suggest an anomalous oceanic warming
during Marine Isotope Stage (MIS) 6, yet the limited data makes it difficult to draw

conclusions. Analysis of the Darwin Crater core for  this project has revealed a decoupling of
Tasmanian and Antarctic climate duri ng the same period (MIS 6). This anomaly raises
guestions about ocean-atmosphere teleconnections and vegetation response to climate

change, as Tasmanian climate is generally ver y faithful to trends in Antarctic climate.

This project investigated pollen (read: vegetation) from across MIS 6 in the Darwin Crater
terrestrial record and the Fr1/94 -GC3 marine record (offshore Eastern Tasmania). Assisted
by XRF data and U/Th dating on vivianite within the sediment, this project located the MIS 6
anomaly within the Darwin Crater record. Here, we explored the potential mechanism/s
influencing this anomalous warming period in the marine and terrestrial records across
Tasmania. By investig ating both the marine and terrestrial records during MIS 6, this
research has added critical information to the southern hemisphere palaeoclimate record,

by highlighting the anomalous decoupling of climate between Tasmania and Antarctica.
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Figure 1) Epica Dome C Temperature, Se Tasmanian SST (°C) and pollen data from Lake
Selina, Western Tasmania (source: Michael -Shawn Fletcher, unpublished). Note: the red box
indicates the location of the Tasmanian terrestrial and marine anomaly, clearly

asynchronous wi th the EPICA record.

Australasian Quaternary Association Inc.

ABN 78 458 664 047
WWww.aqua.org.au I I




Spel eo-THdahat npgo!l | en

charcoal reveal cav

accumul at a o Ntalwearc o w
Caves

Weij, Rieneké Woodhead Jor?; Sniderman Kal€e’; Hellstrom Johr?; Reed LiZ 4
Bourng Steve; Drysdale Russef®; Pollard Tim?®

LUniversity of Cape Town, Cape Town, South Afriginiversity of Melbourne, Melbourne,
Australig 2 University of Adelaide, Adelaide, AustralidSouth Australian Museum, Adelaide,
Australia;® Limestone Coast Lrlscape Board, Mount Gambier, Austrafigniversité de

SavoieMont, Chambéry, France

Caves are important fossil repositories which provide records extending back over million -
year timescales. While the physical processes of cave formation are well unders  tood, the
timing of initial cave development and opening - a more important parameter to studies of
palaeontology, palaeoanthropology and archaeology - has proved more difficult to

constrain. Here we investigate speleothems from the Naracoorte Cave Complex in southern
Australia, with a rich record of Pleistocene vertebrate fossils (including extinct megafauna)

and partly World Heritage -listed, using U -Th-Pb dating and analyses of their charcoal and
pollen content. We find that, although speleothem formation began at least 1.34 million
years ago, pollen and charcoal only began to be trapped within growing speleothems from
600,000 years ago. We interpret these two ages to represent the timing of initial cave
development and the subsequent opening of the caves  to the atmosphere respectively.
These findings demonstrate the potential of U -Th-Pb dating combined with charcoal and
pollen as proxies to assess the potential upper age limit of vertebrate fossil records found

within caves.

Australasian Quaternary Association Inc.

ABN 78 458 664 047
www.aqua.org.au I I




Circul ati onepi Bhadr)
sector of the South
as rev@al ed by

Williams, Thomas 32:3, Martin, Ellen E3; Sikes ElisabetH; Starr, Aidart; Umling,
Natalie E>; Glaubke, Ryah

1UTAS Institute for Marine and Antarctic Studiégjustralian Cene for Excellence in
Antarctic Sciencg®University of Florida;* Rutgers University? American Museum of Natural

History.

Southern Ocean deep circulation is thought to play a critical role in climate change on
glacial-interglacial timescales in terms of both heat transport and ocean -atmosphere carbon
exchange. Here, we rec onstruct deep ocean circulation utilising Nd isotope measurements

( Na) made on uncleaned planktic foraminifera. This widely used tracer is particularly

sensitive to the proportion of deep Southern Ocean vs Atlantic deep waters mixing within

the ancient So uthern Ocean. We use this data to reconstruct circulation changes within the
relatively poorly studied deep (3167 m and 2844 m) Indian sector of the Southern Ocean,

between the penultimate glaciation (MIS 6; 140 ka) to the late Holocene.

We demonstrate a dramatic reduction in the proportion of deep waters sourced within the
North Atlantic making their way into the deep Southern Ocean during the penultimate
interglacial period, between MIS 5e to MIS 5d. We link these deep circulation changes to an
expansion in Antarctic sea ice during the transition from MIS 5e to 5d, which resulted in
increased density of Southern Ocean deep waters and increased stratification of the ocean
interior. These changes may account for a portion of the ~30 ppm decline in atmosphe ric
CO, from MIS5e -5d. Our data implicates the high latitude Southern Ocean as a key driver of

glacial inception.
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In 2020, the Deep History of Sea Country project team published the discovery of two
underwater archaeological sites in Murujuga Sea Country /the Dampier Archipelago,
Western Australia. Further lab analy sis and field -based observations have since been
undertaken, and these contribute to our understanding of the submerged sites within the
broader setting of this rich cultural landscape. An update to our initial field observations will
be provided. A brief discussion will be undertaken regarding heritage protection, as these
sites represent a case study application for the protection of Indigenous underwater cultural
heritage, which was submitted to the  Commonwealth for protection under the new
Underwater Cultural Heritage Act 2018. A discussion on site significance and future
considerations for the archaeological prospection of submerged Indigenous sites will be

included.
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The climates of the last glacial cycle in Australia are poorly characteri  sed. Conflicting
evidence from spatially disparate cont inuous proxy records and discontinuous fluvial
records has led to a lack of consensus of how climates responded during the LGM. In
addition, Australia has been continuously inhabited by humans for at least the last 50,000
years and little is known about ho w people responded to changing climates during the most

extreme periods of the last glacial cycle.

We use transient iTrace climate models, comparing modelled precipitation and

temperature, to generate results of palaeoclimate proxy records from 21 - 11 ka. Multi -site
comparison of continuous proxy records suggests an extended period of extreme

conditions from 28.2 - 17.3 ka. These records show a change from non -woody herb and
grassy taxa to woody arboreal and shrub taxa at 17.3 + 2 ka, however no substanti  al
changes are recorded in model outputs. In contrast, discontinuous records from fluvial
archives suggest that some fluvial systems reached their maximum extent during this

period. Increased monsoon activity, lower temperatures and reduced transpiration r ates
from non -woody vegetation may have led to increased fluvial transport through some fluvial
networks. Kernel Density Estimates (KDE) of archaeological dates (C 4, OSL and TL) suggest
no major changes in population density during the peak LGM and deglac ial periods. Spatial
distribution of these dates indicates some population movement, however widespread

migration is not evident. The combination of transient climate models, proxy records and
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archaeological data suggest the LGM and deglacial period in Aus tralia may have been less
arid in some regions than previously presumed. To further disentang| e the complex
changes between climate and humans, across such a broad continent with varying climate

regimes, will require multiple lines of evidence with a broad spatial and temporal coverage.
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The cause of fragmentation in a faunal assemb lage can inform archaeologists about the
broader practices and processes that impacted upon a site. However, the wide range of
factors that can result in such fragmentation make it difficult to identify the cause

confidently. Identifying the impact of carn  ivores is further complicated by the low
proportion of remains showing tooth marks, the most commonly used means of identifying
and differentiating these actors. This paper discuss es a pilot study to determine the utility of
high -magnification stereoscopic light microscopy (HSLM), scanning electron microscopy
(SEM) and energy dispersive spectroscopy (EDS) to identify scat bones produced by
Sarcophilus harrisii (Tasmanian devil) and Dasyurus maculatus (spotted -tailed quoll). Modern
reference samples, collect ed from both captive and wild individuals, were examined for
indications of carnivore involvement using traditional, low  -magnification techniques, and
then re -examined using HSLM, SEM and EDS. The results were compared to determine
whether these alternat ive techniques provided indications of carnivore action that were not
identified using low -magnification microscopy. At high magnifications, light microscopy and
SEM both revealed the presence of surface grooves and cracking that were not detected
using trad itional techniques. They also showed the apparent redeposition of materials on

the bone surface. EDS testing then focussed on comparing chemical signatures of the bone
fragment and redeposited materials, and showed changes in chemical makeup between the
two. While preliminary, these results suggest that these techniques may provide additional
means of identifying carnivore impacted bones, and should be explored in further depth as

a method of drawing more information from Australian faunal assemblages.
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Developing a robu st understanding of Australia's palaeoenvironmental variation through

the Quaternary is critical for informing models of human arrival, megafauna extinction, and

for debates surrounding their possible relationships. Despite continuous palaeoclimatic

record s available from Australia's coastal wetlands, there remains a dearth of terrestrial
palaeoenvironmental records. This limits development of reliable models and impedes
progress on these debates. Tufas, terrestrial carbonate spring deposits, are an underus ed
palaeoenvironmental archive in Australia and could fill some of these gaps. Here, we

analyse tufas from a significant fossil locality, Neds Gully, in southeast Queensland. Tufas do
not form in the ephemeral water courses of the region today and it was h ypothesised that
they may have formed during the last interglacial (LIG), which was  probably warmer and
wetter than today . A wide range of tufa morphologies were analysed using optical and
scanning electron microscopy. Delineation of the Neds Gully watersh ~ ed was also
undertaken to determine the extent of ground and surface water sources available for tufa
deposition. Samples were dated using uranium -series. The range of tufa morphologies best
match a perched springline hydrological model. With a total water ~ shed of only 8.76 km 2,
these tufas probably represent warm and wet conditions with abundant standing water,
consistent with the LIG. However, despite the lack of tufa deposition today, the most reliable
U-Th dates (7.8 £ 1 ka to 8.4 £ 1.4 ka) refute LIG ti ming and suggest the early - to mid -
Holocene of the site was much wetter than today. A dryer climate may have developed in

the late Holocene as ENSO became more El Nifio dominated. This is consistent with
sedimentological studies conducted both in Far North Queensland, on the Great Barrier

Reef and downstream in the Murray -Darling catchment basin. This demonstrates the
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potential contribution of Holocene tufas for understanding Australia A recent environmental

history.
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Early Moder n Human ( Homo sapiens) fossils have been recovered from sediments deposited
in Tam Pa Ling Cave, north -eastern Laos. These fossils are some of the earliest evidence for
Late Pleistocene dispersals of our species out of Africa and into Southeast Asia, with ages
ranging from 70 - 46 ka. Tam Pa Ling is thus a critical site for investigating the timing and
nature of modern human dispersals from  mainland Southeast Asia towards island
Southeast Asia and Australia. To date, no artefacts or archaeological stratigra  phy have been
found in association with the fossils, raising various scenarios for the taphonomic history of

the fossils and the use of the site - or not - by humans. Given the fine -grained nature of the
sediment infill and their cultural sterility, a prog  ram of geoarchaeology and
microstratigraphic analyses was initiated in 2018 to examine the cave sediments at the

microscopic level.

This presentation focuses on that part of the sediment sequence deposited between 51 -29
ka from which three H. sapiensfossils were recovered. The preliminary results of this
microstratigraphic work provide environmental context for human presence in the area,

help reconstruct the taphonomic history of the fossils, and show that anthropogenic micro -
traces do survive in the s ediments, albeit in low guantities. These results raise the possibility
that early modern humans occasionally used Tam P & Ling Cave or the area immediately

outside the site at this time.
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Our current understanding of the local environmental conditions encountered by early

Homo sapiens as they first arrived in Southeast Asia (Sunda, Wallacea) and Australia (Sahul)

in the Lat e Pleistocene (Marine Isotope Stages (MIS) 5 -2; 124-11.7 ka) is rather sparse. As a

result, we do not yet fully understand the extent to which the environment influenced

human migration patterns into and out of the region. In this paper we showcase some of

the key findings in McAI Il i st errdsalutiddgantitaive e ar ch, dev
palaeovegetation reconstruction of Tam Pa Ling, Laos, spanning MIS 3 -MIS 1 (59-11.7 ka) by

analysing plant wax lipid biomarkers (n -alkanes, n-alkanols, and n -alkan-2-ones) preserved

in the cave sediments. Understanding the local palaeoenvironmental conditions at Tam Pa

Ling is of particular interest as the site currently hosts the earliest evidence of H. sapiensA
presence in mainland SEA, backdating their presence in  the region to ~63+6 ka (MIS 4). The

results suggest that the vegetation of the landscape was dynamic and susceptible to change

as a result of variations in climatic conditions. The extent of these changes varied

considerably; we will go on to explore these in relation to climatic events that took place

across these particular periods. Given the humidity of the tropics and the subsequent rapid

degradation and microbial reworking that often limits or hinders the development of

palaeoenvironmental records, our research demonstrates the resilience of higher plant
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biomarkers in these environments and seeks to promote their extraction in tandem with

future archaeological excavations when possible.
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The Western Volcanic Plains span over 23,000 square kilometres and boasts over 100 extinct
volcanoes. It is on this ex tensive plain that thousands of basaltic, stony rise outcrops dot the
landscape to the north and west of Melbourne, Victoria. These rises vary from small
undulations to prominent features that can extend for hundreds of metres in length and for
several met res above the ground surface. Aboriginal stone artefact scatters, in addition to
rarer hearth features, have been found on these stony rise outcrops across the region. To

the north of Melbourne, they are places of cultural importance for the Wurundjeri Woi

wurrung people, and serve as reminders of a previous landscape that has been irrevocably
altered through European settlement, agricultural use, and urban development. Through
research undertaken for the Lockerbie Salvage Project, an investigation of the
geomorphological and geological development of stony rises was completed. In addition,
technological and refitting analysis of the assemblage was also used to map artefact
displacement across one stony rise. This was used to gain greater insight into the po  tential
taphonomic processes associated with continued stony rise development and artefact
deposition from use by Wurundjeri Woi wurrung people. This paper presents the results of
this investigation. This collaborative project is being delivered by Jacobs,  Wurundjeri Woi
Wurrung Cultural Heritage Aboriginal Corporation, Yarra Valley Water, and Christine

Williamson Heritage Consultants.



